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Foreword
This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The present document specifies the stage 2 description for the third phase (see 3GPP TS 22.078 [2]) of the Customized
Applications for Mobile network Enhanced Logic (CAMEL) feature within the 3GPP system.

The contents of present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will then be re-released by the TSG
with an identifying change of release date and an increase in version number as follows:

Verson x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the stage 2 description for the third phase (see 3GPP TS 22.078 [2]) of the Customized
Applications for Mobile network Enhanced Logic (CAMEL) feature which provides the mechanisms to support
services of operators which are not covered by standardized GSM services even when roaming outside the HPLMN.

The CAMEL featureis a network feature and not a supplementary service. It isatool to help the network operator to
provide the subscribers with the operator specific services even when roaming outside the HPLMN.

In this specification, the GSM Service Control Function (gsmSCF) is treated as being part of the HPLMN. The
regulatory environment in some countries may require the possihility that the gsmSCF and the HPLMN are controlled
by different operators, and the gsmSCF and the HPLMN are therefore distinct entities.

In the third phase the CAMEL feature supports:
- mobile originated and forwarded calls;
- mobile terminating calls;
- any timeinterrogation;
- activelocation information retrieval;
- suppression of announcements,
- announcements, in band user interaction;
- charging features,
- supplementary service invocation notifications;
- USSD interaction with the gsmSCF;
- North American carrier selection;
- Mobility Management event notifications;
- change of Calling Line Identification Presentation Indicator for an MO call to restricted,;
- SOLSA;
- Subscribed dialled services,
- Serving network dialled services,
- MOSMS;
- GPRS datatransmission;
- Mobility management;
- Notification to CSE of change of subscriber data;
- Any Time Modification;
- Any Time Interrogation of subscription Information;
- T-BCSM inthe VM SC and terminating AoC;
- Interworking with Location Services,
- Multiple Subscriber Profile;
- Active Location Retrieval;

- Call Gapping.
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Note that CAMEL is not applicable to Emergency Setup (TS 12), i.e., in case an Emergency call has been requested the
gsmSSF shall not be invoked.

The mechanism described in this standard addresses especially the need for information exchange between the VPLMN
or IPLMN and the HPLMN for support of operator specific services. Any user procedures for the control of operator
specific services are outside the scope of this standard. Subscribers who have subscribed to operator specific services
and therefore need the functional support of the CAMEL feature shall be marked in the HPLMN and VPLMN. In case a
subscriber is marked to need CAMEL support, the appropriate procedures which provide the necessary information to
the VPLMN or the HPLMN are invoked. It is possible for the HPLMN to instruct the VPLMN or IPLMN to interact
with a gsmSCF which is controlled by the HPLMN.

The specification of operator specific servicesis outside the scope of this standard.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subseguent revisions do not apply.

« For anon-specific reference, the latest version applies.

[1] 3GPPTS 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms'.

[2] 3GPP TS 22.078: "Digital cellular telecommunications system (Phase 2+); Customized
Applications for Mobile network Enhanced Logic (CAMEL) - Phase 3. Service description.
Stage 1".

[3] 3GPP TS 23.018: "Digital cellular telecommunications system (Phase 2+); Basic call handling;
Technical realization".

[4] 3GPP TS 29.002: "Digital cellular telecommunications system (Phase 2+); Mobile Application
Part (MAP) specification”.

[5] 3GPP TS 29.078: "Digital cellular telecommunications system (Phase 2+); CAMEL Application
Part (CAP) specification - Phase 3".

[6] ITU-T Recommendation Q.1214, May 1995: "Distributed Functional Plane for Intelligent Network
Cs1.

[N ETSI EN 301 070-1 (V1.1.1): "Integrated Services Digital Network (ISDN); Signalling System

No.7; ISDN User Part (ISUP) version 3 interactions with the Intelligent Network Application Part
(INAP); Part 1 : Protocol specification [ITU-T Recommendation Q.1600 (1997), modified]".

[8] 3GPP TS 23.090: "Digital cellular telecommunication system (Phase 2+); Unstructured
Supplementary Service Data (USSD) - Stage 2".

[9] 3GPP TS 23.085: "Digital cellular telecommunications system (Phase 2+); Closed User Group
(CUG) supplementary services - Stage 2".

[10] ANSI T1.113-1995: "Signalling System No. 7(SS7) — Integrated Services Digital Network (ISDN)
User Part”.

[11] 3GPP TS 23.060: "Digital cellular telecommunication system (Phase 2+); General Packet Radio

Service (GPRS); Service Description; Stage 2".

[12] ITU-T Recommendation Q.1290, May 1998: "Glossary of terms used in the definition of
intelligent networks'.
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(13]

(14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

(32]

(33]

ITU-T Recommendation Q.850, May 1998: "Usage of cause and location in the Digital Subscriber
Signalling System No. 1 and the Signalling System No. 7 ISDN User Part".

ETSI EN 300 403-1: "Integrated Services Digital Network (ISDN); Digital Subscriber Signalling
System No. one (DSS1) protocol; Signalling network layer for circuit-mode basic call control;
Part 1: Protocol specification [ITU-T Recommendation Q.931 (1993), modified]".

ITU-T Recommendation Q.762, September 1997: "Signalling System No. 7 — ISDN user part
general functions of messages and signals’.

ITU-T Recommendation Q.763, December 1999: "Signalling System No. 7 —ISDN user part
formats and codes".

3GPP TS 22.071: "Digital cellular telecommunications system (Phase 2+); Location Services
(LCS); Service description, Stage 1".

3GPP TS 23.071: "Digital cellular telecommunications system (Phase 2+); Location Services
(LCS); Functional description, Stage 2".

3GPP TS 27.001: "Digital cellular telecommunications system (Phase 2+); General on Terminal
Adaptation Functions (TAF) for Mobile Stations (MS)".

ETSI EN 300 356-1 (V3.2.2): "Integrated Services Digital Network (ISDN); Signalling System
No.7; ISDN User Part (ISUP) version 3 for the international interface; Part 1: Basic serviceg[I TU-
T Recommendations Q.761 to Q.764 (1997), modified]".

3GPP TS 23.040: "Digital cellular telecommunications system (Phase 2+); Technical realization of
the Short Message Service (SMS); Point-to-Point (PP) (3GPP TS 23.040 version 7.1.0 Release
1998)".

3GPP TS 22.030: "Digital cellular telecommunications system (Phase 2+); Man-Machine Interface
(MMI) of the Mobile Station (MS)".

3GPP TS 23.073: "Digital cellular telecommunications system (Phase 2+); Support of Localised
Service Area (SoLSA); Stage 2".

3GPP TS 22.002: "Bearer Services supported by a GSM PLMN (3GPP TS 22.002 version 3.0.0
Release 1999)".

3GPP TS 22.004: "General on suppelementary services (3GPP TS 22.004 version 3.0.0 Release
1999)".

3GPP TS 23.011: "Technical redlization of supplementary services - General Aspects (3GPP TS
23.011 version 3.0.0 Release 1999)".

3GPP TS 23.082: "Call Forwarding (CF) Supplemantary Services - Stage2 (3GPP TS 23.082
version 3.0.0 Release 1999)".

3GPP TS 23.084: "Digital cellular telecommunications system; Multi Party (MPTY)
supplementary services - Stage 2.

3GPP TS 23.091: "Digital cellular telecommunications system; Explicit Call Transfer (ECT)
supplementary service — Stage 2".

ITU-T Recommendation Q.1224, May 1999: "Distributed Functional Plane for Intelligent Network
Capability Set 2".

3GPP TS 22.024: "3rd Generation Partnership Project; Technical Specification Group Services and
System Aspects;Description of Charge Advice Information (CAI)".

3GPP TS 23.012: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Location management procedures”.

3GPP TS 24.008: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface
layer 3 specification™.
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[34] 3GPP TS 23.032: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Universal Geographical Area Description (GAD)".

[35] 3GPP TS 23.072: "Digital cellular telecommunications system (Phase 2+); Call Deflection (CD)
Supplementary Service;, Stage 2.

[36] 3GPP TS 23.079: "Support of Optimal Routeing (SOR); Technical realization".

[37] 3GPP TS 23.003: "Numbering, addressing and identification".

[38] 3GPP TS 23.093: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Technical realization of Completion of Callsto Busy Subscriber (CCBS) - Stage 2.

[39] 3GPP TS 23.088: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Technical realization of Completion of Call Barring (CB) Supplementary Services -
Stage 2.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

Basic Call State Model (BCSM): BCSM provides a high-level model of GMSC- or MSC/V LR-activities required to
establish and maintain communication paths for users. As such, it identifies a set of basic call activitiesina GMSC or
MSC/VLR and shows how these activities are joined together to process abasic call.

Call Control Function (CCF): CCF isthe Call Control Function in the network that provides call/service processing
and control (see ITU-T Q.1214 [6]).

Detection Points (DP): pointsin processing at which notifications (to the service logic) can occur and transfer of
control (to the gsmSCF) is possible are called Detection Points (DPs).

Dialled Service CAMEL Subscription Information (D-CSI): D-CSI identifies the subscriber as having originating
CAMEL dialled services.

Forwarding M SC: MSC which is either an MSC invoking a GSM standardized call forwarding or call deflection
service; or an MSC invoking a Camel based call forwarding service.

Gateway MLC (GMLC): functional entity that allows external LCS Clients to request real-time information about a
Mobile Station. The information that can be requested from the GMLC is:

- location of Mobile Station
See[17] and [18] for information on the GMLC.

Geodetic Infor mation: information defining the location of a mobile station, coded according to [16]. The derivation
of thisinformation from other information defining the location of a mobile station is a network operator option. If an
entity derives the geodetic information it shall also provide the equivalent geographical information.

Geographical Infor mation: information defining the location of a mobile station, coded according to [34].

GPRS CAMEL Subscription Information (GPRS-CSI): GPRS-CSI identifies the subscriber as having GPRS
CAMEL services.

GPRS Dialogue: A dialogue between the gprsSSF and the gsmSCF. A single gprsDialogue may consist of one or more
TCAP dialogues. Only one TCAP dialogue shall exists at one point in time for one gprsDialogue.

GPRS Service Switching Function (gprsSSF): functional entity that interfaces the SGSN to the gsmSCF. The concept
of the gprsSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of the mobile
network.
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GPRS Session: GPRS session starts when the GPRS subscriber attaches to the GPRS data network. It ends when the
GPRS subscriber detaches from the GPRS data network.

GSM Service Control Function (gsmSCF): functional entity that contains the CAMEL service logic to implement
OSS. It interfaces with the gsmSSF, the gsmSRF, the GMLC and the HLR.

GSM Service Switching Function (gsmSSF): functional entity that interfaces the MSC/GM SC to the gsmSCF. The
concept of the gsmSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of
the mobile network.

GSM Specialised Resour ce Function (gsmSRF): functional entity which provides various specialized resources. It
interfaces with the gsmSCF and with the MSC. This entity is defined in ITU-T Q.1214 ([6]) with variations defined in
the specification.

L ocation Information: indicates the location of the Mobile Station. The provision of location information is
independent of the M S status. As part of the location information, an indication of the age of thisinformation may be
delivered.

Mobile Station State: similar to Subscriber State, but associated only with a Mobile Station, not with a subscriber.

Mobility M anagement event CAM EL Subscription Information (M-CSl): M-CSlI identifies the subscriber as
having Mobility Management event notification CAMEL services.

NA (North American): prefix attached to certain information items used by North American PLMNSs in connection
with routing a call to a preferred or dialled long distance carrier.

Network CAMEL Service Information (N-CSI): N-CSl identifies services offered on a per-network basis by the
serving PLMN operator for all subscribers.

Originating Basic Call State Model (O-BCSM): originating half of the BCSM. The O-BCSM corresponds to that
portion of the BCSM associated with the originating party.

Originating CAMEL Subscription Information (O-CSl): O-CSl identifies the subscriber as having originating
CAMEL services.

Point In Association (PIA): PIAsidentify MSC/VLR/ SGSN activities associated with one or more basic
association/connection states of interest to OSS service logic instances.

Point In Call (PIC): PICsidentify MSC/VLR (GMSC) activities associated with one or more basic call/connection
states of interest to OSS service logic instances.

Service Key: Service Key identifies to the gsmSCF the service logic. The Service Key is administered by the HPLMN,
and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key isa part of the T/O-CSl.

Serving MLC: functional entity that performs location information retrieval.

Short Message Service CAMEL Subscription Information (SMS-CSl): SMS-CSI identifies the subscriber as having
MO SMS CAMEL services.

Short M essage Service Centre (SM SC): also abbreviation SC is used for SMSC.
Subscriber State: see 3GPP TS 22.078 [2].

Supplementary Service Natification CAMEL Subscription Information (SS-CSl): SS-CSI identifies the subscriber
as having supplementary service invocation notification CAMEL services.

Terminating Basic Call State Model (T-BCSM): terminating half of the BCSM. The T-BCSM corresponds to that
portion of the BCSM associated with the terminating party.

Terminating CAMEL Subscription Infor mation (in the GM SC) (T-CSl): T-CSl identifies the subscriber as having
terminating CAMEL servicesin the GMSC.

VM SC Terminating CAMEL Subscription Information (VT-CSI): VT-CSI identifies the subscriber as having
terminating CAMEL servicesin the VM SC.
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Trangation Information Flag (TIF-CSI): TIF-CSl isaflag in the CAMEL subscriber data which indicates that when
the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation, number
format checks, prohibited FTN checks, call barring checks.

USSD CAMEL Subscription Information (U-CSl): U-CSl identifies a set of subscriber specific mappings from a
USSD service code to a gsmSCF address.

USSD General CAMEL Service Information (UG-CSI): UG-CSI globally identifies a set of mappings from a USSD
service code to a gsmSCF address. The global mapping appliesto all HPLMN subscribers. If, for a particular service
code, both U-CS| and UG-CSl are applicable then the U-CSI shall take precedence.

3.2 Abbreviations
Abbreviations used in the present document are listed in GSM 01.04 [1].

For the purposes of the present document, the following abbreviations apply:

BCSM Basic Call State Model

CAMEL Customized Applications for Mobile network Enhanced Logic
DP Detection Point

DTN Deflected To Number

D-Csl Dialed Services CAMEL Subscription Information
EDP Event Detection Point

FTN Forwarded To Number

GMLC Gateway MLC

GMSC Gateway MSC

GPRS General Packet Radio Service

gprsSSk GPRS Service Switching Function

GPRS-CS GPRS CAMEL Subscription Information

gsmSCF GSM Service Control Function

gsmSRF GSM Specialised Resource Function

gsmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

IE Information Element

IF Information Flow

IP Intelligent Peripheral

IPLMN Interrogating PLMN

LCS Location Services

LSA Localised Service Area

M-CSl Mobility Management event Notification CAMEL Subscription Information
MF Mobile Forwarding

MLC Mobile Location Centre

MO Mobile Originating

MSC Mobile service Switching Centre

MT Mobile Terminating in GMSC

N-CSl Network CAMEL Service Information

NA North American

NNI Network Node Interface

O-BCSM Originating Basic Call State Model

O-Cs Originating CAMEL Subscription Information
ODB Operator Determined Barring

(OS] Operator Specific Service

PDP Packet Data Protocol

PIC Point In Call

PLMN Public Land Mobile Network

SGSN Serving GPRS Support Node

SLPI Service Logic Program Instance

SMF Service Management Function

SMLC Serving MLC

SMS-CSl Short Message Service CAMEL Subscription Information
SS-CSl Supplementary Service Notification CAMEL Subscription Information
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T-BCSM Terminating Basic Call State Model

T-CSl Terminating CAMEL Subscription Information (in the GM SC)

TDP Trigger Detection Point

TPDU Transfer Protocol Data Unit

TIF-CSI Tranglation Information Flag

U-Csl USSD CAMEL Subscription Information

UG-Csl USSD General CAMEL Service Information

UNI User Network Interface

VLR Visitor Location Register

VPLMN Visited PLMN

VT Mobile Terminating in VM SC

VT-CSI VMSC Terminating CAMEL Subscription Information
4 Circuit switched Call Control

4.1 Architecture

41.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic
GSM functionality are described. Figure 4.1 shows the functional entities involved in calls requiring CAMEL support.
The architecture is applicable to the third phase of CAMEL.

Home Network
<o MAP >
A 7 N

vo

A

MAP CAP MAP

Roaming Ieg —

Incoming line —>
< ...... e IR

MO call - Outgoing leg
(or Forwarding leg)

v

Forwarded leg
CAP
; Visited Network

Homel/Interrogating/Visited Network

Figure 4.1: Functional architecture for support of CAMEL

Interrogating Network

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription
regarding O-CSl, D-CSI, T-CSl, VT-CSI and TIF-CSI. The O-CSl is sent to the VLR at Location Update, on data
restoration or if the O-CSl is updated by administrative action. The D-CSI is sent to the VLR at Location Update, on
datarestoration or if the D-CSI is updated by administrative action. The VT-CSl is sent to the VLR at Location Update,
on datarestoration or if the VT-CSI is updated by administrative action. The O/T-CSl is sent to the GM SC when the
HLR responds to a request for routeing information.

GM SC: When processing the calls for subscribers requiring CAMEL support, the GMSC receives an O/T-CSI from the
HLR, indicating the GM SC to request instructions from the gsmSSF. The GM SC monitors on request the call states
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(events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the
call inthe GMSC.

M SC: When processing the calls for subscribers requiring CAMEL support, the MSC receives an O-CSl and / or VT-
CSl from the VLR indicating the M SC to request instructions from the gsmSSF. The M SC monitors on request the call
states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution
of the call inthe MSC.

VLR: The VLR storesthe O-CSl, VT-CSI and TIF-CSI as a part of the subscriber data for subscribers roaming in the
VLR area

gsmSSF: see subclause 3.1.
gsmSCF: see subclause 3.1.

gsMSRF: see subclause 3.1.

4.1.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific
to CAMEL.

4121 HLR - VLR interface

Thisinterface is used to send the CAMEL related subscriber data to the visited PLMN and for provision of MSRN. The
interface is also used to retrieve subscriber status and location information of the mobile subscriber or to indicate
suppression of announcement for a CAMEL service.

4.1.2.2 GMSC - HLR interface
Thisinterface is used at terminating calls to exchange routeing information, subscriber status, location information,

subscription information and suppression of announcements. The O/T-CSl that is passed to the IPLMN is sent over this
interface.

4.1.2.3 GMSC - gsmSSF interface

Thisisaninternal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

4.1.2.4 gsMmSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control acall in a certain gsmSSF and to request the gsmSSF to establish a
connection with a gsmSRF. Relationships on this interface are opened as a result of the gsmSSF sending a request for
instructions to the gsmSCF-.

4.1.2.5 MSC - gsmSSF interface

Thisisaninterna interface. Theinterface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

4.1.2.6 gsmSCF - HLR interface

Thisinterface is used by the gsmSCF to request information from the HLR. As a network operator option the HLR may
refuse to provide the information requested by the gsmSCF.

4.1.2.7 gsMSCF - gsmSRF interface

Thisinterface is used by the gsmSCF to instruct the gsmSRF to play tones/announcements to the users.
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4.1.2.8 GMSC - MSC interface

Thisinterface is used to transfer control of acall from aVMSC back to a GMSC for optimal routeing.

4.2 Detection Points (DPs)

4.2.1 Definition and description

Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the pointsin call
at which these events are detected. The DPs for Mobile Originated Calls and Mobile Terminated Calls are described in
subclauses 4.4.2 and 4.4.3.

A DP can be armed in order to notify the gsmSCF that the DP was encountered, and potentially to allow the gsmSCF to
influence subsequent handling of the call. If the DP is not armed, the processing entity continues the processing without
gsmSCF involvement.

Three different types of DPs are identified:
- Trigger Detection Point - Request (TDP-R).

This detection point is statically armed and initiates a CAMEL control relationship when encountered and there
is no existing relationship due to same CSl.. Processing is suspended when the DP is encountered.

- Event Detection Point - Request (EDP-R).

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is
suspended when encountering the DP and the gsmSSF waits for instructions from the gsmSCF.

- Event Detection Point - Notification (EDP-N).

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is not
suspended when encountering the DP.

The DPs are characterized in the following subclauses.

4211 Arming/disarming mechanism
The mechanism by which the DP isarmed. A DP may be statically armed or dynamically armed.
The following arming rules apply:

- DPfor mobile terminating call handling is statically armed in GM SC asresult of T-CSl delivery from HLR. DP
for mobile terminating call handling is statically armed in VM SC as result of VT-CSI delivery from VLR. DP
for forwarding leg handling is statically armed in GM SC as result of O-CSI delivery from HLR. DP for mobile
originating call or forwarded leg handling is statically armed in VM SC as result of O-CSl delivery from VLR.

- A DPisdynamicaly armed by the gsmSCF within the context of a CAMEL control relationship (between the
gsmSSF and the gsmSCF).

The following disarming rules apply:

- A dtatically armed DP is disarmed when a O-CSl, T-CSl or VT-CSI iswithdrawn in the HLR. Only TDP-Rs can
be disarmed using this mechanism.

- If anarmed EDP is met, then it is disarmed.
- If an EDPis met that causes the release of the related leg, then all EDPs related to that leg are disarmed.
- If acal isreleased, then all EDPsrelated to that call are disarmed.

- If an EDPis met, then other EDPS are disarmed, in accordance with the implicit disarming rule table
(see subclause 4.4.4).
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- If anEDPisarmed, it can be explicitly disarmed by the gsmSCF by means of the RequestReportBCSM Event
information flow.

421.2 Criteria

Criteria are the conditions that must be met in order for the gsmSSF to request instructions from the gsmSCF.

42121 Criteria at DP Collected_Info
The criteriafor an mobile originating call are checked in the originating M SC.
The criteriafor an mobile forwarded call are checked in the forwarding M SC.

For early forwarded callsin the GM SC, the HLR may decide not to include the DP Collected_Info trigger criteriain the
subscriber data sent to the GMSC if the trigger criteriafor the call are not met.

For optimally routed late forwarded calls, the M SC may decide not to include the DP Collected Info trigger criteriain
the RCH message sent to the GM SC, if the trigger criteriafor the call are not met.

The following criteria are applicable for DP Collected_Info:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers and/or up to 3
number lengths. There is no restriction on the nature of address. There is no restriction on the numbering plan
indicator. This criterion may be defined to be either "enabling" or "inhibiting".

- Basic service triggering criterion: The HLR may store alist of up to 5 basic service codes, each of which may
represent an individual basic service or abasic service group. Compound basic service group codes, as defined in
3GPP TS 29.002 [4], are not allowed for conditional triggering. Thislist isatriggering list.

- Forwarding triggering criterion: The HLR may store an indicator that triggering shall occur only for a call which
has been subject to GSM or CAMEL call forwarding. This criterion may be defined to be either "enabling” or
"inhibiting".

For MO calls, triggering at DP Collected Info shall be strictly based on the number received over the access network.

No service selection information, such as Oand # digits, or carrier selection information, dialled by the subscriber, shall
be removed from the number before conditional triggering check takes place.

For MF calls at the VM SC, triggering at DP Collected Info shall be strictly based on the number received over the
access network (the Deflected-to-Number in case of Call Deflection), the Forwarded-to-Number retained in the VLR or
the Destination Routing Address received in the Connect operation from SCF during a Terminating CAMEL Service at
the VM SC.

No service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place.

For MF calls at the GMSC, triggering at DP Collected Info shall be strictly based on the Forwarded-to-Number
received from HLR, on the Destination Routing Address received in the Connect operation from SCF during a
Terminating CAMEL Service or on the Forwarded-to-Number received in the RCH message.

No service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place.

One or more DP criteria may be applicable. All applicable triggering criteria must be satisfied before the dialogueis
established with the gsmSCF.

If the destination number triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF
if:

- the destination number matches one of the destination number strings defined in the list, or
- thelength of the destination number matches one of the destination number lengths defined in the list.
In this test the destination number matches one of the destination number stringsin the list if:
- the nature of address of destination number is the same as the nature of address of the destination number string;

- the destination number is at |east as long as the destination number string in the list, and
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- dl the digitsin the destination number string in the list match the leading digits of the destination number.
! ;‘ the destination number triggering criterion isinhibiting, then the gsmSSF may establish a dialogue with the gsmSCF
if:
- the destination number does not match any of the destination number strings defined in the list, and
- thelength of the destination number does not match any of the destination number lengths defined in the list.
In this test the destination number matches one of the destination number stringsin the list if:
- the nature of address of destination number is the same as the nature of address of the destination number string;
- thedestination number is at least as long as the destination number string in the list, and
- dl the digitsin the destination number string in the list match the leading digits of the destination number.

The basic service triggering criterion is met if the basic service for the call matches a stored individual basic service
code or is amember of the group defined by a stored basic service group code. For the purpose of this paragraph a
genera bearer service isa member of the corresponding bearer service group.

If the forwarding triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF only if
the call has been subject to CAMEL or GSM call forwarding. If the forwarding triggering criterion isinhibiting, then
the gsmSSF may establish a dialogue with the gsmSCF only if the call has not been subject to CAMEL or GSM call
forwarding.

42122 Criteria at DP Analysed_Information

421.2.2.1 General

The criteriafor amobile originating call are checked in the originating MSC. The criteria for a mobile forwarded call
are checked in the forwarding MSC.

For early forwarded callsin the GM SC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GMSC. Reason is that the HLR can not check the criteria applicable at DP Analysed Info, since the number that the
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this
call.

For optimally routed late forwarded calls, the MSC shall always include the trigger criteriain the RCH message sent to
the GMSC. Reason is that the M SC can not check the criteria applicable at DP Analysed Info, since the number that the
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this
call.

The following criteria are applicable for DP Analysed Information:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers. There is no
restriction on the nature of address. There is no restriction on the numbering plan indicator.

For MO calls, triggering at DP Analysed_Info shall be based on the called party number received over the access
network.

For MF calls at the VM SC, triggering at DP Analysed_Info shall be based on the number received over the access
network (the Deflected-to-Number in case of Call Deflection), the Forwarded-to-Number retained in the VLR, or the
Destination Routing Address in the Connect operation from the SCF during a Mobile Terminated or Mobile Forwarded
CAMEL Service.

For MF calls at the GM SC, triggering at DP Analysed Info shall be based on the Forwarded-to-Number received from
HLR, on the Destination Routing Address received in the Connect operation from SCF during a Mobile Terminated or
Mobile Forwarded CAMEL Service, or on the Forwarded-to-Number received in the RCH message.

421222 Removal of information significant to the serving entity

In order to decide whether triggering shall take place, the trigger criteria need to be compared with the address
information. Before the comparison takes place the following information shall be removed from the destination
address information:
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Operator specific service selection information that is recognised and treated locally in the serving entity. This
shall not lead to a change of the type of number indicator of the address information.

Carrier selection information. If the removal of carrier selection information also removes international or
national (trunk) prefixes (depending on regulatory requirements), then the type of number indicator of the
address information shall be changed to "international number” or "national (significant) number” respectively.
Otherwise the type of number indicator shall remain unchanged.

The address information in a subsequent Initial DP message at DP Analysed Info shall not contain the removed
information, however in the further call handling the serving entity shall invoke the requested services (e.g. carrier
selection).

421223 Number comparison

The following procedure shall be performed for the comparison of the destination number triggering criterion and the
addressinformation in the given order.

1.
2.

The numbering plan indicators of both numbers are ignored.

The type of number/nature of address indicators of both numbers are compared. If thereis a match of the type of
number indicator, then the check shall be performed by comparing the digits as defined in step 6. If thereisno
match of the type of number the comparison procedure shall continue as follows.

If there are other type of number/nature of address indicators present than "unknown", "national (significant)
number" or "international number” then the destination number does not match the destination number triggering
criterion. Otherwise the comparison procedure shall continue as follows.

If there is a number with type of number/nature of address "unknown" this number shall be translated based on
the numbering plan of the serving entity in either of the following ways:

- if theleading digitsrefer to an international prefix, those digits shall be removed and the type of
number/nature of address shall be set to "international number".

- if theleading digits refer to anational (trunk) prefix, those digits shall be removed and the type of
number/nature of address shall be set to "national (significant) number".

If the leading digits refer neither to an international prefix nor to a national (trunk) prefix, then the destination
number does not match the destination number triggering criterion.

If there is a match of the type of number/nature of addressindicator after this number modification, then the
check shall be performed by comparing the digits as defined in step 6, otherwise the comparison procedure shall
continue as follows.

If there is a number with type of number/nature of address "national (significant) number” this number shall be
translated based on the numbering plan of the serving entity to international format by adding the country code
of the serving entity to the number string. After this modification both numbers shall be in international format
and shall be checked by comparing the digits as defined in step 6.

If the number digits of the address information are compared with the number digits of the destination number
triggering criterion, then there is a match if:

- the destination number is at least as long as the destination number string of the destination number
triggering criterion, and

- dl thedigits in the destination number string of the destination number triggering criterion match the leading
digits of the destination number.

The check described in this section shall be repeated for every number contained in the destination number triggering
criterion of the D-CSI until a match is recognised and DP Analysed_Info istriggered, or until al the destination
numbers have been checked without a match being recognised. In the latter case DP Analysed_Info is not triggered.

The procedures for the destination number triggering criterion check for the N-CSl are network specific.

The modifications of the address information described in this section shall be only be done for comparison purposes,
i.e. they shall not affect the format of the destination address information sent in the Initial DP message.
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4.2.1.2.3 Criteria at DP Route_Select_Failure
The HLR may store alist of up to 5 cause values.

The criteriafor amobile originating call are checked in the originating MSC. The criteria for a mobile forwarded call
are checked in the forwarding MSC.

For early forwarded callsin the GM SC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GM SC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause codeis not
known at the time of sending the O-CSl to the GM SC.

For optimally routed late forwarded calls, the MSC shall always include the trigger criteriain the RCH message sent to
the GM SC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause codeis not
known at the time of sending the O-CSl to the GM SC.

The following criteria are applicable for DP Route_Select_Failure:
- Release cause code.

Thetrigger criteriaare met if the cause code received from ISUP is equal to at least one of the cause codes in the trigger
criterialist.

If aO-BCSM was aready invoked and there is arelationship at that moment, then no Service Logic shall be invoked.

4.2.1.2.4 Criteria at DP Terminating_Attempt_Authorised

The HLR may store alist of up to 5 basic service codes, each of which may represent an individual basic service or a
basic service group. Compound basic service group codes, as defined in 3GPP TS 29.002 [4], are not allowed for
conditional triggering. Thislist isatriggering list.

The criteriafor DP Terminating_Attempt_Authorised are checked in the HLR for the GMSC or in the VLR for the
MSC. The HLR shall only include T-CSI in the CAMEL subscription information sent to the GMSC if the criteriaare
met. The VLR shall only include VT-CSI in the CAMEL subscription information sent to the MSC if the criteriaare
met.

The basic service criterion is met if the basic service for the call matches a stored individual basic service code or isa
member of the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer
service isamember of the corresponding bearer service group.

42125 Criteria at DP T_Busy and T_No_Answer
The HLR may store alist of up to 5 cause values.
The criteria for amobile terminating call are checked in the GMSC or in M SC.

For mobile terminating callsin the GMSC, the HLR shall include the trigger criteriain the subscriber data sent to the
GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not
known at the time of sending the T-CSl to the GMSC.

If SRI-Ack includes the Not Reachable FTN, then HLR may decide not to include the trigger criteria, if the HLR has
identified that T-CSl includes DP T Busy with cause code Not Reachable.

If SRI-Ack includes the Not Reachable FTN and also T-CSl, including DP T Busy with cause code, then the not
reachable condition shall be mapped to an I SUP release code, which shall be used for triggering check.

For Mobile terminating callsin the VM SC, the trigger criteriaare received in the VT-CSI from the HLR in Insert
Subscriber Data IF. The triggering is based on the ISUP release cause code (call set up result).

The following criteria are applicable for DP T_Busy and T_No_Answer:
- Release cause code.

Thetrigger criteria are met if the cause code received from ISUP or MAP is equal to at least one of the cause codesin
the trigger criterialist.
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If trigger criteria are satisfied, either in GMSC or VM SC, then the corresponding Service Logic shall be invoked.
If aT-BCSM was already invoked and there is a control relationship at that moment, then no Service Logic shall be
invoked.

When a RCH message is received in the GM SC and the subscriber has T-CSl then the forwarding reason in the RCH
message shall be used to perform trigger criteria check for DP T Busy or DP T No Answer. If amatch isfound, then the
corresponding Service Logic shall be invoked.

If aT-BCSM was already invoked and there is arelationship at that moment, then no Service Logic shall be invoked.

Table 4.1: Mapping of Send Info For Incoming Call (SIFIC) response, Send Routeing Info Ack (SRI-
Ack) or Resume Call Handling (RCH) to ISUP release causes for triggering criteria check

SIFIC response / SRI-Ack / RCH| ISUP release cause number ISUP release cause name
"forwarding reason"

MS not reachable 20 Subscriber absent

MS Busy 17 User busy

Call deflection (note) 21 Call rejected

No reply 19 No answer from user (user alerted)

Note: Call Deflection is used only in the RCH operation, and in the Visited MSC. The same code point in the SIFIC
response indicates CFU. However, the CFU invokation in the GMSC triggersin the
Terminating_Attempt_Authorised DP; thus the reason code mapping is not needed in the CFU case.

4.2.1.3 Relationship

Given that an armed DP was encountered, the gsmSSF provides an information flow via arelationship.

A relationship between the gsmSSF and the gsmSCF for the purpose of operator specific service processing is
considered to be a CAMEL relationship. There are two types of CAMEL relationships:

- A CAMEL control relationship if the gsmSCF is able to influence the call processing viathe relationship.

- A CAMEL monitor relationship if the gsmSCF is not able to influence the call processing viathe relationship.

4.2.2 DP processing rules

The gsmSSF shall apply the following set of rules during DP processing to ensure a single point of control:
- EDPsare disarmed by the gsmSSF as they are encountered and reported to the gsmSCF, when the occurrence of
another EDP causes the implicit disarming of the EDP or when the leg clears.

- A control relationship persists aslong asthereis 1 or more EDP-R armed for this portion of the call or if the
gsmSSF isin any state except Monitoring or Idle.

- A control relationship changes to a monitor relationship if the control relationship does not persist and:
- 1or more EDP-N armed, or
- 1 or more Call information Report outstanding, or
- an Apply Charging Report outstanding.

- A control relationship terminatesiif it does not persist and does not change to a monitor relationship. A monitor
relationship terminates if there are neither EDP-Ns armed nor reports outstanding or if the call clears.

4.3 Description of CAMEL Subscriber Data

4.3.1  Originating CAMEL Subscription Information (O-CSl)

This subclause defines the contents of the Originating CAMEL Subscription Information.
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43.1.1 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Collected_Info and DP Route_Select_Failure.

43.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing. Different gsmSCF addresses may be associated to different TDPs.

43.1.3 Service Key

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different
TDPs.

4.3.1.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue or in case the call is submitted to call gapping in the gsmSSF. A default call handling
shall be associated to each Service Key.

4315 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.

4.3.1.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

The HLR shall not includein a CSl which it sendsto aVLR or GMSC any datafor a CAMEL phase later than that
which the CAMEL capability handling indicates. E.g. if the CAMEL Capability Handling indicates CAMEL phase 1
then the HLR shall not send triggering criteriato the VLR. Different CSls may contain different values of CAMEL
Capability Handling.

NOTE: If CAMEL isnot supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide

on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSl).

43.1.7 CSI state

The CSl state indicates whether the O-CSl is active or not.

4.3.1.8 Notification flag

The notification flag indicates whether the change of the O-CSI shall trigger Notification on Change of Subscriber Data.

4.3.2 Dialled Service CAMEL Subscription Information (D-CSI)

This subclause defines the contents of the Dialled Service CAMEL Subscription Information.

4321 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.

4322 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.
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For the D-CSl a gsmSCF address shall be associated to each DP criterion.

4.3.2.3 Service Key
The Service Key identifies to the gsmSCF the service logic.

For the D-CSI a Service Key shall be associated to each DP criteria.

4.3.2.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue or in case the call is submitted to call gapping in the gsmSSF. A default call handling
shall be associated to each DP criteria.

4325 CAMEL Capability Handling

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. It shall
indicate CAMEL phase 3.

NOTE: If CAMEL isnot supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSl).

43.2.6 CSI state

The CSl state indicates whether the D-CSl is active or not.

4.3.2.7 Notification flag

The notification flag indicates whether changes of the D-CSI shall trigger the Notification on Change of Subscriber
Data.

4.3.3 Network Service CAMEL Subscription Information (N-CSI)

The N-CSI identifies services offered on a per-network basis by the serving PLMN operator for all subscribers. This
CSl shall be stored in MSC.

4.3.4  Terminating CAMEL Subscription Information (in the GMSC) (T-CSI)

This subclause defines the contents of the Terminating CAMEL Subscription Information.

4341 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and
DP T_No_Answer.

4.3.4.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing. Different gsmSCF addresses may be associated to different TDPs.

4.3.4.3 Service Key

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different
TDPs.
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4.3.4.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue or in case the call is submitted to call gapping in the gsmSSF. A default call handling
shall be associated to each Service Key.

4345 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.

4.3.4.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

The HLR shall not include in a CSl which it sendsto a GMSC any datafor a CAMEL phase later than that which the
CAMEL capability handling indicates. Different CSls may contain different values of CAMEL Capability Handling.

NOTE: If CAMEL isnot supported or if alower phase of CAMEL is supported in the GMSC, the HLR can
decide on a subscriber basis to apply ODB, perform normal call handling or perform operator specific
handling (e.g. support of alower version of CSl).

4.3.4.7 CSl state

The CSl state indicates whether the T-CSl is active or not.

4.3.4.8 Notification flag

The notification flag indicates whether the change of the T-CSI shall trigger Notification on Change of Subscriber Data
or not.

4.3.5 VMSC Terminating CAMEL Subscription Information (VT-CSI)

This subclause defines the contents of the Terminating CAMEL Subscription Information for the VM SC.

4.35.1 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and
DP T_No_Answer.

4.35.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing. Different gsmSCF addresses may be associated to different TDPs.

4.35.3 Service Key

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different
TDPs.

4.35.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue or in case the call is submitted to call gapping in the gsmSSF. A default call handling
shall be associated to each Service Key.
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4355 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.

4.35.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

The HLR shall not includein a CSl which it sendsto a VLR any datafor a CAMEL phase later than that which the
CAMEL capability handling indicates.

NOTE: If CAMEL isnot supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSI).

4.3.5.7 CSl state

The CSl state indicates whether the VT-CSI is active or not.

4.3.5.8 Notification flag

The notification flag indicates whether the change of the VT-CS| shall trigger Notification on Change of Subscriber
Data or not.

4.3.6 Other CAMEL data

4.3.6.1 Location information/Subscriber state Interrogation

This data indicates whether additional subscriber information shall be sent to the GMSC as part of the terminating call
handling.

- anindication that the HLR shall send the location information of the called subscriber.

- anindication that the HLR shall send the subscriber state of the called subscriber.
4.3.6.2 Translation Information Flag CAMEL Subscription Information (TIF-CSI)

4.3.6.2.1 Translation Information Flag
The TIF-CSI inthe CAMEL Subscriber data indicates,

- when the subscriber registers aforwarded-to number, that the HLR shall not attempt to perform any translation,
number format checks, prohibited FTN checks or call barring checks. (see 3GPP TS 23.082 [27]).

- when the subscriber invokes the Call Deflection supplementary service, that the VLR shall not attempt to

perform any translation, number format checks, prohibited DTN checks, call barring checks. (see 3GPP
TS 23.072[35]).

4.3.6.2.2 Notification flag

The notification flag indicates whether the change of the TIF-CSI is notified to the gsmSCF or not.

4.3.6.3 gsmSCF address list for CSI

The gsmSCF address list for CSl indicates alist of gsmSCF addresses to which Notification on Change of Subscriber
Dataisto be sent. Thislist is common to all CSl.
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4.4 Description of CAMEL BCSMs

4.4.1 General Handling
The BCSM is used to describe the actionsin an MSC/GM SC/V M SC during originating, forwarded or terminating calls.

The BCSM identifies the pointsin basic call processing when Operator Specific Service (OSS) logic instances
(accessed through the gsmSCF) are permitted to interact with basic call control capabilities.

Figure 4.2 shows the components that have been identified to describe a BCSM.

lTransition

DP

Point In Call (PIC)

Figure 4.2: BCSM Components

4.4.2 Originating Basic Call State Model (O-BCSM)

4421 Description of O-BCSM
The O-BCSM is used to describe the actionsin an MSC during originating (M SC) or forwarded (MSC or GMSC) calls.

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC/GM SC indicates this to the
gsmSSF which determines what action, if any, shall be taken in case the DP is armed.
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NOTE:  The O_Busy DP includes also the 'not reachable’ case.
Figure 4.3: Originating BCSM for CAMEL

The following table defines the different DPs which apply to mobile originating and forwarded calls.
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Table 4.2: Description of O-BCSM DPs in the MSC

CAMEL Detection Point: DP Type Description:

DP Collected_Info TDP-R Indication that the O-CSl is analysed.

DP Analysed_Information TDP-R (note 2) | Availability of routeing address and nature of address.

DP Route_Select_Failure TDP-R (note 3), | Indication that the call establishment failed

EDP-N, EDP-R
DP O_Busy EDP-N, EDP-R | Indication that:
- a busy indication is received from the terminating
party,
- a not reachable event is determined upon a cause |IE
in the ISUP release message.
DP O_No_Answer EDP-N, EDP-R | Indication that:

- an application timer associated with the
O_No_Answer DP expires,

- a no answer event is determined upon a cause IE in
the ISUP release message.

DP O_Answer EDP-N, EDP-R | Indication that the call is accepted and answered by
the terminating party.

DP O_Disconnect EDP-N, EDP-R [ A disconnect indication is received from the originating
party or from the terminating party.

DP O_Abandon EDP-N, EDP-R | Indication that a disconnect indication is received from
the originating party during the call establishment
procedure

NOTE 1: The DPs are defined in ITU-T Q.1224 ([6]).

NOTE 2: For TDP-R Analysed_Information new relationship to gsmSCF is opened.

NOTE 3: DP Route_Select_Failure shall be reported as TDP-R when there is no relationship to
gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or EDP-
N if armed so.

44.2.1.1 Description of the call model (PICs)

This subclause describes the call model for originating and forwarded calls. For each PIC a description can be found of
the entry events, functions and exit events.

It should be noted that although the names used for PICs match those used in ITU-T Q.1214 [6] the specific
descriptions differ.

442.1.1.1 O_Null & Authorise_Origination_Attempt_Collect_Info

Entry events:

Disconnection and clearing of a previous call (DP O_Disconnect) or default handling of exceptions by
gsmSSF/(G)M SC completed.

Abandon event is reported from Analyse_Information or Routing and Alerting PIC.

Exception event is reported.

Actions:

Interfaceisidled.
Originating call: SETUP message containing the dialled number is received from MS.
Originating call: The supplementary service "barring of all outgoing calls' is checked and invoked if necessary.

Originating call: The ODB category "barring of all outgoing calls" is checked and ODB isinvoked if necessary.
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NOTE: the ODB category "barring of all outgoing calls when roaming" causes the HLR to send the category
"barring of al outgoing call" if the VLR isnot in the HPLMN.

- Originating call: CUG checks done in the originating MSC/VLR are performed.
- Information being analysed e.g., O-CSl isanalysed.

Exit events:
- Originating CSl is analysed.

- An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the
PIC processing, the exception event is not visible because there is no corresponding DP. Example exception
condition: Calling party abandons call.

442112 Analyse_Information

Entry events:
- Originating CSl isanalysed. (DP Collected Info).

- New routeing information is received when Busy event (DP O_Busy), Route Select Failure event
(DP Route_Select_Failure), Not Reachable event (DP O_Busy) or No Answer event (DP O_No_Answer) is
reported from Routing and Alerting PIC.

- New routeing information is received when Disconnect event is reported from O_Active PIC.

Actions:
- Compare the called party number with the dialled services information.

Exit events:
- Availability of routeing address and nature of address. (DP Analysed_Information).

- An exception condition is encountered (e.g. wrong humber)- this leads to the O_Exception PIC.

- Cadlling party abandons the call- thisleads to the O_Abandon DP.

442113 Routing & Alerting

Entry events:
- Availability of routeing address and nature of address. (DP Analysed_Information).

Actions:
- Information is being analysed and/or translated according to dialling plan to determine routeing address.

- Routeing address being interpreted.

- Originating call: Outgoing barring services and ODB categories not already applied are checked and invoked if
necessary.

- Call isbeing processed by the terminating half BCSM. Continued processing of call setup (e.g., ringing) is

taking place. Waiting for indication from terminating half BCSM that the call has been answered by terminating

party.

Exit events:
- Indication from the terminating half BCSM that the call is accepted and answered by terminating party.
(DP O_Answer)

- Anexception condition is encountered - thisleads to the O_Exception PIC.

- Cadlling party abandons the call- this leads to the O_Abandon DP.

- Abusy indication is received from the terminating party - thisleadsto the O_Busy DP.

- A not reachable indication is received from the terminating party - this leads to the O_Busy DP.

- Attempt to select the route for the call fails - this leads to the Route_Select_Failure DP.
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- If the no reply timer expiresand DP O_No_Answer is armed - thisleads to the O_No_Answer DP.

442.1.1.4 O_Active

Entry events:
- Indication from the terminating half BCSM that the call is accepted and answered by the terminating party.
(DP O_Answer)

Actions:
- Connection established between originating party and terminating party. Call supervision is provided.

- Cdl releaseis awaited.

Exit events:
- A disconnection indication is received from the originating party, or received from the terminating party viathe
terminating half BCSM. (DP9 - O_Disconnect).

- Anexception condition is encountered.

442115 O_Exception

Entry events:
- An exception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure, which means that the normal exit events for a PIC can not be met.

Actions:
- Default handling of the exception condition is being provided. Thisincludes general actions necessary to ensure
that no resources remain inappropriately allocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the
relationships and indicating that any outstanding call handling instructions will not run to completion.

- The (G)MSC/gsmSSF should make use of vendor-specific procedures to ensure rel ease of resources within
the (G)M SC/gsmSSF, so that line, trunk and other resources are made available for new calls.

Exit events:
- Default handling of the exception condition by gsmSSF/(G)M SC completed.

4.4.3  Terminating Basic Call State Model (T-BCSM)

4431 Description of T-BCSM
The T-BCSM is used to describe the actionsin a GMSC and in a VM SC during terminating calls.

When encountering a DP the T-BCSM processing is suspended at the DP and the GMSC / VM SC indicates this to the
gsmSSF which determines what action, if any, shall be taken in case the DP is armed.
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Figure 4.4: T-BCSM in the GMSC / VMSC

In the following table the different DPs (in the T-BCSM) are described.
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Table 4.3: Description of T-BCSM DPs in the GMSC / VMSC

EDP-N, EDP-R

CAMEL Detection Point: DP Type Description:

DP Terminating_Attempt_ TDP-R Indication that the T-CSI/ VT_CSl is analysed.
_Authorised

DP T_Busy TDP-R (note 2), [ Indication that:

- a busy indication is received from the destination
exchange,

- Busy event is determined in the visited MSC,

- Not reachable or call establishment failure event is
determined from the HLR response or upon a cause
IE in the ISUP release message.

DP T_No_Answer

TDP-R (note 2),

Indication that an application timer associated with

EDP-N, EDP-R | the T_No_Answer DP expires
DP T_Answer EDP-N, EDP-R | Call is accepted and answered by terminating party
DP T_Disconnect EDP-N, EDP-R | A disconnect indication is received from the
terminating party or from the originating party.
DP T_Abandon EDP-N, EDP-R A disconnect indication is received from the

originating party during the call establishment
procedure

NOTE 1:
NOTE 2:

The DPs are defined in ITU-T Q.1224 ([6]).

DP T_No_Answer and DP T_Busy shall be reported as TDP-R when there is no relationship
to gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or
EDP-N if armed so.

44311

This subclause describes the call model for terminating callsin the GMSC and in the VM SC. For each PIC adescription

Description of the call model (PICs)

can be found of the entry events, functions, information available and exit events.

It should be noted that although the names used for PICs match those used in ITU-T Q.1224 [6] the specific

descriptions differ.

443111 T_Nulll

Entry events:

- Disconnection and clearing of a previous call (DP T_Disconnect) or default handling of exceptions by
gsmSSF/ GMSC / VM SC completed.

- Abandon event is reported from Terminating Call Handling PIC.

- Exception event is reported.

Actions:
- Interfaceisidled.

- ISUP_IAM isreceived, the appropriate information is analysed.

- Send_Routeing_Info information flow is sent to HLR in case of GMSC.

- Send_Info_For_Incoming_Call information flow is sent to VLR in case of VM SC.

- Incase of GMSC:

- The supplementary services "barring of all incoming calls' and "barring of incoming calls when roaming" are

checked and invoked if necessary.
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- The ODB categories "barring of al incoming calls’ and "barring of incoming calls when roaming" are
checked and ODB isinvoked if necessary.
- The supplementary service "CUG" is checked and invoked if necessary.
- T-CSI/VT-CSl isreceived and analysed.

Exit events:
- Responseisreceived from HLR / VLR and terminating CSI (if available) is analysed.

- An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the
PIC processing, the exception event is not visible because there is no corresponding DP.

Example exception condition is:

- Cadlling party abandons call.

443112 Terminating Call Handling

Entry events:
- Responseisreceived from HLR / VLR and terminating CSI (if available) is analysed.
(DP Terminating_Attempt_Authorised).

- New routeing information is received when Busy event (DP T_Busy) or No Answer event (DP T_No_Answer)
is reported from Terminating Call Handling PIC.

- New routeing information is received when Disconnect event is reported from T_Active PIC.

- New routeing information is received when the terminating party not reachable is reported from Terminating
Cadl Handling PIC.

NOTE: TheHLR may use MAP signaling to indicate to the GM SC before the call is extended to the destination
VMSC that the terminating party is not reachable, or the destination VM SC may use telephony signalling
to indicate to the GM SC after the call has been extended to the destination VM SC that the terminating
party is not reachable.

Actions:
- Theresponse fromHLR / VLR isanalysed.

- Routeing address and call type being interpreted. The next route or terminating access is being selected.
- Theterminating party is being alerted. Waiting for the call to be answered by terminating party.
- The GSM supplementary service call forwarding is invoked if necessary.

Exit events:
- Cadll isaccepted and answered by terminating party.

- An exception condition is encountered - thisleads to the T_Exception PIC. Example exception conditions:. the
call setup to the M SC/GM SC was not successful.

- Cdling party abandons the call - thisleads to the T_Abandon DP.

- Theterminating accessis busy in the VM SC or abusy indication is received from the destination exchange in
the GMSC - thisleadsto the T_Busy DP.

- Not reachable event detected or failure of attempt to select the route for the terminating leg in GMSC or the MS
cannot be reached in the VM SC - thisleadsto the T_Busy DP.

- If noreply timer expiresand DP T_No_Answer isarmed - thisleadsto the T_No_Answer DP.

443113 T_Active

Entry events:
- Indication that the call is accepted and answered by the terminating party. (DP T_Answer).
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Actions:

- Connection established between originating party and terminating party. Call supervision is being provided.

- Cdl releaseis awaited.

Exit events:
- A disconnection indication is received from the terminating party, or received from the originating party viathe
originating half BCSM. (DP T_Disconnect).

- Anexception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure that means that the normal exit events for a PIC can not be met.

443.1.1.4 T_Exception

Entry events:
- An exception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure, which means that the normal exit events for PIC cannot be met.

Actions:
- Default handling of the exception condition is being provided. Thisincludes general actions necessary to ensure
that no resources remain inappropriately allocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the
relationships and indicating that any outstanding call handling instructions will not run to completion.

- TheGMSC/VMSC / gsmSSF should make use of vendor-specific procedures to ensure release of resources
within the GMSC / VM SC / gsmSSF, so that line, trunk and other resources are made available for new calls.

Exit events:

- Default handling of the exception condition by gsmSSF/GM SC compl eted.
4.4.4 Rules for Implicit Disarming of Event Detection Points'
The following tables give the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified in the tables below for Originating BCSM and respectively Terminating
BCSM. Each table specifies which EDP's shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDPis
encountered, irrespective of the EDP's MonitorM ode (Transparent, NotifyAndContinue, or Request).

When EDP's armed with MonitorMode ‘ Request’ (EDP-R'’s) are encountered, any implicit EDP disarming shall take
place before reporting the EDP and transiting the gsmSSF to the WFI state (if not already suspended in the WFI state).

If the BCSM has encountered DP O/T_Answer then an originator release must be detected as a DP O/T_Disconnect.

NOTE: Therulesaredesigned for usein a Single Point of Control configuration and may require further
enhancements if they were to be used in a Multiple Points of Control configuration. Enhancements to
these rulesin order to cover al aspects of MPC will have to be catered for in the next CAMEL Phase.

Thetable entry 'X' means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one
isimplicitly disarmed.

It shall be possible to rearm explicitly an implicitly disarmed DP, e.g. for follow on call.
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Table 4.4: Implicit disarmed DPs in the O-BCSM

Encountered DP Implicit disarmed DPs
DP4 | DP5 | DP6 | DP7 | DP9 | DP9 [(DP 10
Legl Leg2
DP4 Route_Select_Failure X X X X X
DP5 O_Busy X X X X X
DP6 O No Answer X X X X X
DP7 O_Answer X X X X X
DP9 O _Disconnect Legl X X
DP9 O_Disconnect Leg2 X X X X X
DP10 O Abandon X X
Table 4.5: Implicit disarmed DPs in the T-BCSM
Encountered DP Implicit disarmed DPs
DP13 | DP14 | DP15 | DP17 | DP 17 | DP 18

Legl Leg2
DP13 T_Busy X X X X
DP14 T_No_Answer X X X X
DP15 T_Answer X X X X
DP17 T Disconnect Legl X X
DP17 T_Disconnect Leg2 X X X X
DP18 T_Abandon X X

4.4.5 BCSM Modelling of Call Scenarios

This subclause describes how the BCSM s defined above are used to model GSM call scenarios. For each scenario the
used and unused BCSM s involved in the call are shown.

In some cases these models may have an alocation to physical nodes different from that shown. However, the physical
separation of the logic functions shown shall not impact the modelling. This subclause describes the call scenarios
without optimal routeing. If optimal routeing isinvoked the physical configurations may be different from those shown,
but the modelling is not changed.

CAMEL may be applied simultaneously and independently for each GSM subscriber involved in acall. Thisis not
shown in these scenarios.

Subscribers other than those being served by CAMEL may be either PSTN subscribers, other GSM subscribers or any
other addressable subscriber.

445.1 Mobile Originated Call

The O-BCSM for the call from A to B (labelled "O(A-B)") isinvoked if the A-party has an active O-CSl. A control
relationship with gsmSCF (1) will be created.
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CAMEL relationship

A-Party B-Party

Figure 4.5: BCSM Scenario for Mobile Originated Call

4452 Mobile Terminated Call at the GMSC / VMSC

The T-BCSM for the call from A to B (labelled "T(A-B)") isinvoked if the B-party has an active T-CSI (in GMSC) or
VT-CSI (in VMSC). A control relationship with gsmSCF (1) / gsmSCF (2) will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two gsmSCF endpoints of the
relationships are treated independently.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different entities.

CAMEL relationship CAMEL relationship

GMSC
gsSmSSF/CCF

VMSC
gSmSSF/CCF

O(A-B)

B-Party

A-Party

Figure 4.6: BCSM Scenario for Mobile Terminated Calls at the GMSC / VMSC

4453 Call Forwarding at the GMSC / VMSC

The T-BCSM for the call from A to B (labelled "T(A-B)") isinvoked if the B-party has an active T-CSI (in GMSC) or
VT-CSI (in VMSC). A control relationship with gsmSCF (1) will be created. Following processing at the GMSC /
VMSC the call will be extended to the VM SC serving the B-party. This VMSC may be physically integrated with the
GMSC.
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A new cal legtoa"C" party is created if:

- aGSM call forwarding supplementary service forwards the call to C. In this case O-BCSM O(B-C) is always
invoked for the forwarding party if an O-CSl or D-CSI has been received by the GMSC or VM SC fromthe HLR
or VLR respectively or N-CSl isavailable in the GMSC or VM SC, and the trigger criteria are satisfied; or

- aCAMEL servicein acontrol relationship with T(A-B) performs a CAMEL-based call forwarding by using a
Connect information flow. In this case O-BCSM O(B-C) is created.

- The O-BCSM opens acontrol relationship if the following conditions are met:
- The subscriber has an active O-CS| or there isan active N-CS| or thereis an active D-CSl.
- Thetriggering criteria are satisfied.
- Thelast Connect operation included the "O-CSl applicable” flag. This flag affectsto O-CSI only.
A control relationship with gsmSCF (2) will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two relationships are treated
independently at the GMSC. The BCSM T(A-B) and BCSM O(B-C) are linked by an internal interface whichis
assumed to behave in asimilar way to an ISUP interface.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.

[

CAMEL relationship (1) | CAMEL relationship (2)

Interna "ISUP-
like" interface

GMSC/VMSC
gsmSSF/CCF

B-Party
"surrogate”

O(A-B)

T(B-C)

Figure 4.7: BCSM Scenario for Call Forwarding at the GMSC / VMSC

4.5 Procedures for CAMEL

The SDLsin this specification illustrate how CAMEL modifies the normal call handling. They do not attempt to show
all the details of call handling in nodes that support CAMEL. Relevant parts of 3GPP TS 23.018 [3] apply in addition to
these SDLs. For example, some inputs leading to unsuccessful call attempts are not shown on these diagrams -
corresponding clausesin 3GPP TS 23.018 [3] apply.

Note that in some SDL processes and procedures the Rel ease message may be sent on both an access interface and an
inter-switch interface. If the message is sent on a UNI, its effect is the same as a Rel ease transaction message.

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.

451 Overall SDL architecture

The following diagram shows the overall architecture for the SDL diagrams.
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gsmSCl

CAP interface

[‘gsmsrF } ------------------------
| CAPrelay gsSmSSF

RN interface
T Interngl interface
Internal interface .
.......... s----=-----23] OCH_MSC
Mobile A interface ISUP interface Destination
Station exchange

Figure 4.8a: Outgoing case (gsmSSF relay)

.......... gsmSC
CAPinterface™ CAPintérface
gSmSRF or
Assisting SSP gsmSSF
......... Internal interface
ISUP iriterface
i OCH_MSC ,
Mobile A interface ISUP interface Destination
Station exchange

Figure 4.8b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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gsmSCl gsmSCl
CAPinterface CAPinterface
CAPrelay . . CAPrelay
[omsr -0ttt interface GamSRF
| - gsSmSSF gsSmSSF -
Internah interface Interngl interface Internal interface Internal interface”
Originating |- = - = - - - - - { MT.GMSC  f--eiiiiaa MT_CFMSC p%ccucoaaaand Destination
exchange | !SUP Internal ISUP ISup exchange
interface interface interface

Figure 4.8c: Terminating GMSC case (gsmSSF relay)

CAPinterface." CAP intérface CAP interface - ~CAP interface
gsmSRF or gsmSRF or
assisting gsmSSF gsmSSF assisting
SSP SSP
IS;UR,interface Internal interface Internal interface ISUP interface
Originating | MT_emsc MT_CF MSC |« Destination
exchange ISUP Internal ISUP ISUP exchange
interface interface interface

Figure 4.8d: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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e s
CAP intérface CAP interface
CAP relay CAP relay
[gsmsrF Ilnterface ........... Interface | gsmSRF
— gsmSSF gsmSSF | .‘
Inter‘ﬁél‘j'nterface Internal interface Internal interface Internal interfa..oe'"’.
Originating ICH_MSC MT_CF_MSC Destination
exchange ISUP internal 1SUP ISUP exchange
interface interface interface
NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station.

Figure 4.8e: Terminating VMSC case (gsmSSF relay)

_fgsmSCi
CAP interfac'g-..--""" CAPintérface

gsmSRF or

assisting gsmSSF

SSP
Ié'L'JR,[nterface Internal interface

Originating ICH_MSC

exchange _'SUP

interface

Internal ISUP
interface

CAPinterface “.CAPinterface
gsmSRF or
gsmSSF assisting
SSP
Internal interface  ISUP interface
MT_CF_MSC |« Destination
ISUP exchange
interface

NOTE:

The ICH_MSC may also be connected via an A interface to the terminating Mobile Station

Figure 4.8f: Terminating VMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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CAPrelay
interface

Internal interface

Initiating
MSC

ISUP interface

gsmSCl

CAP interface

Assisting_gsmSSF

Interngl interface

Assisting MSC

4.5.2

4521

Figure 4.8g: Assisting case

Handling of mobile originated calls

Handling of mobile originated calls in the originating MSC

The functional behaviour of the originating VM SC is specified in 3GPP TS 23.018 [3]. The procedures specific to
CAMEL are specified in this subclause:

Procedure CAMEL_OCH_MSC_INIT;
Procedure CAMEL_OCH_MSC_ANSWER;
Procedure CAMEL_OCH_MSC1;
Procedure CAMEL_OCH_MSC2;
Procedure CAMEL_OCH_MSC DISC1,;
Procedure CAMEL_OCH_MSC DISC2;
Procedure CAMEL_OCH_MSC_DISC3;
Procedure CAMEL_OCH_MSC DISC4;
Procedure CAMEL_OCH_ETC,;

Procedure CAMEL_OCH_CTR;

Procedure CAMEL _Start. TNRYy;

Procedure CAMEL_Stop_TNRYy;

Procedure CAMEL_Store Destination_Address;
Procedure CAMEL_Modify CUG _Info;
Procedure CAMEL_N_CSI_CHECK_MSC.
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NOTE: Procedure CAMEL_OCH_MSC _DISC3 appliesto CAMEL Phase 1 only.
The procedure Send_Access Connect_If_Required is specified in 3GPP TS 23.018 [3].

The following paragraphs give detail s on the behaviour of the MSC in the procedure CAMEL_OCH_MSC _INIT,
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL_Store Destination_Address.

45211 Actions of the MSC on receipt of Int_Error
The MSC checks the default Call Handling parameter in the relevant CSl.

If the default call handling isrelease call, a Release is sent to the MS and an Abort to the VLR. The MSC then releases
all call resources and the procedure CAMEL_OCH_MSC_INIT ends.

If the default call handling is continue call, the MSC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call to the VLR and waitsin state Wait_ For MO_Call_Resuilt.

452.1.2 Actions of the MSC on receipt of Int_Continue

The M SC continues processing without any modification of call parameters. At DP_Analysed_Information it sends
Send_Info_For_Ougoing_Call to the VLR and waitsin state Wait_ For MO_Call_Resuilt.

45.2.1.3 Actions of the MSC on receipt of Int_Continue_With_Argument

The MSC continues processing with modified call parameters. The MSC shall replace the call parameters by the
information received in the Int_Continue_With_Argument message. Call parameters which are not included in the
Int_Continue_With_Argument message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

45.2.1.4 Actions of the MSC on receipt of Int_Connect

The MSC continues processing with modified call parameters. The MSC shall transparently modify the call parameters
with the received information. The MSC then sends a PROGRESS message to the M S. Call parameters which are not
included in the Int_Connect message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

At DP_Collected_Information the M SC sets the O-CSl suppression parameter. If D-CSI and N-CSI are not present, the
MSC sends a Send Info For Outgoing Call to the VLR and waits in state Wait_For MO_Call_Result.

At DP_Analysed Information it setsthe D-CSI suppression parameter, sends a Send Info For Outgoing Call to the VLR
and waits in state Wait_For_MO_Call_Result.

45.2.1.5 Actions of the MSC on receipt of Int_Release_Call

A Releaseis sent to the M S, an abort to the VLR and a Release is sent to the destination exchange. The release cause
received inthe Int_Release Call isused. The MSC then releases all call resources and the procedure
CAMEL_OCH_MSC_INIT ends.

45.2.1.6 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays
the destination address to the gsmSSF in the Int._DP_O_Answer message.

NOTE 1: The sending of e-parameters by the gsmSCF after receiving the DP_O_Answer indication may be to late.
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NOTE 2: If the MO call is not subject to Basic OR, then the destination address is generated by the MSC. If the
MO call is subject to Basic OR, the MSC will receive a destination address from the GMSC in the ISUP
answer or connect message.

45.2.1.7 Action of the MSC in procedure CAMEL_OCH_ETC

In procedure CAMEL_OCH_ETC (sheet 2) the MSC will remain in the Wait_For_Assisting_Answer state until it
receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto ensure that a call record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especialy in the case where the connection is
between PLMNSs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an | SUP Answer
Message (ANM).

If a Progress message is sent towards the M S the progress indicator shall indicate "In Band Information”.

45.2.1.8 Action of the MSC in procedure CAMEL_Store_Destination_Address

TheInt_Store DA message carries the value of the global variable Destination address and the parameters OR and
Forwarding received in the procedure call.
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Procedure CAMEL_MO_Dialled_Services

Procedure in the MSC to
process CAMEL dialled services
for mobile originated calls

L@ :

1(1)

/* Signals to/from the left are
to/from the BSS; signals to/from
he right are

o/from the VLR. */

CAMEL_
SDS_MO_INIT
Fail /\Abort
Result?
\@
'Set D-CSI
suppression
CAMEL
NDS_MO_INIT
Fail /\Abort
Result?
Pass
ICAMEL_OCH ||
MSC1
Send Info For
No Reconnect:= Outgoing Call
True
Release $ Wait_For
transaction @ MO_Call_
_Result
Result:=
Send Info
Pass . Complete Release
For Outgoin .
Call transaction
Call
Response
'‘Destination
Int_O_Excepti address :=
Called Party
Number'
Release CAMEL_OCH
transaction MSC_DISC4
Result:= Result:= Result:=
Fail Pass Fail

2

Figure 4.9a: Procedure CAMEL_MO_Dialled_Services (sheet 1)
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Procedure CAMEL_OCH_MSC_INIT 1(4)

'CAMEL handling for an outgoing
"call request */

toffrom the gsmSSF. */

[* Signals to/from the right are %

No

Result= Allocate
pass call reference
number

Answer_Received ;=
False

Store original
call parameters

Int_Invoke
(o-Cs)

Invoked

Release

Int_error

Int_O_Exception
Result= Int_DP_

fail Collected_
Info

Result:=
DP fail
Collected__

Figure 4.10a: Procedure CAMEL_OCH_MSC_INIT (sheet 1)
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Procedure CAMEL_OCH_MSC_INIT

2(4
/* Signals to/from the left are ( )
"""" N e g e to/from the BSS; signals to/from

.[* Procedure in the MSC to perform - DP_ : ’ .
'CAMEL handling for an outgoing . _Collected_ the right are to/from the gsmSSF if

‘call request */

not otherwise stated. */

[ \
Int_Continuée_ .
Int_ReIeas<CaII Int_Error With_Argu%fént Int_Contln< Int_Connec<

CAMEL_
_Modify_ Progress
CUG_Infa
==
'Modify call CAMEL _
arameters with _Modify_
recei i jon’ _CU(‘;_Im‘o
'Modify call
parameters with
received information'
'Set O-CSlI
suppression’

Yes
Yes
Result:= ‘
Pass : ’:TO VLR
e
o W ait_For )
Abort - -ToVLR MO_Call_ Release transaction
\
Send Info Complete ‘
For Outgoing™ <~~~ " |Call P - |Abort
Call Negative. |
Response ‘ ‘
) N '‘Destination OAMEL OCH
Release transaction Int_O_Exception address := MSC DICS4l|
‘ Called Party -
Number' ‘
Refs;illt:: FromVLR . Refs;;llt:z
77777777 ‘ Result:=
pass

Figure 4.10b: Procedure CAMEL_OCH_MSC _INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT 3(4)

/¥ Signals to/from the right are to/from
'CAMEL handling for an outgoing

‘ the gsmSSF if not otherwise stated. */
"call request */ ‘

< >— DP_Collected_Info
Int_Establish”_ Int_Connect” To
Tempora Resource
LConne

CAMEL_OCH_ETC CA

MEL_OCH_GTR
\ \

e

No

Yes

Result=
fail

P_Callected
_Info

Figure 4.10d: Procedure CAMEL_OCH_MSC _INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT 4(4)
:/; I5r(7)c7e(71uire’ iﬁ fhé MSC fo 7pérfiofmt " /* Signals to/from the left are
'CAMEL handling for an outgoing
*
/

to/from the BSS; signals to/from
callrequest® ‘

the right are to/from the gsmSSF.

. |DP_Collected_info
Wait_For_MO_Call_Result

Int_DP_O_Abandon

P_O_Abandon

Int_continue

Result:=
fail

Figure 4.10e: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS MO _INIT . 1(3)
7777777777777 -~ - /* Signals to/from t_he left are _

+/* Procedure in the MSC to perform Egﬁ:gm :[[ES Bssrr?;sggnf/ls toffrom the right are

'CAMEL handling for a subscribed | 9 :

'Dialled Service */ ‘

******************** TD

Result=
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke_

Wait_for_
smSSF_Invoked

g
Int_gsmSSF_ Release
Invoked transaction
Int DP_ _
Analysed_ Int_O_Exception
Info \L

DP_ Result:=
Analysed_ Abort

Info

Figure 4.11a: Procedure CAMEL_SDS_MO _Init (sheet 1)
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Procedure CAMEL_SDS MO _INIT

+/* Procedure in the MSC to perform
'CAMEL handling for a subscribed

'Dialled Service */

DP_
Analysed_
n1o

2(3)
/* Signals to/from the left are
to/from the BSS; signals to/from the right are
to/from the gsmSSF. */

Int_Release”
Call

|
. Release
Int_Error Int_Continde Int_Connect transactior
2
ﬁ
CAMEL_
_Modify_
Yes _CUG_Infa
No ‘
'‘Modify call Int. DP_O
parameters with Abandon
received information'
Result:= Result:= Result:= Result:=
Fail Pass Pass Abort

¥ ® &

Figure 4.11b: Procedure CAMEL_SDS_MO_INIT (sheet 2)
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Procedure CAMEL_SDS MO _INIT 3(3)
I Procedure in the MSC to perform -
'CAMEL handling for a subscribed
'Dialled Service */

DP_Analysed_Info

Int_Establish” Int_Connect To_
Tempora} Resource
Cannection

/* Signals to/from the right are to/from
the gsmSSF if not otherwise stated. */

CAMEL_OCH_ETC CAMEL_OCH_CTR
\ \
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.11c: Procedure CAMEL_SDS_ MO _INIT (sheet 3)
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Procedure CAMEL_NDS MO _INIT 1(3)
:/;k Prbéeddré ih ihé MSC foipien"oirrr’l N T; /* Signals to/from the right are
'CAMEL handling for a network ‘

to/from the gsmSSF. */
' Dialled Service for mobile originated calls*/

Result=
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke "

Wait_for_
sSmSSF_Invoked

g

Int_gsmSSF_ Release
Invoked transaction
Int_DP_ _
Analysed_ Int_O_Exception
DP_ Result:=
Analysed_ Abort
Info

Figure 4.12a: Procedure CAMEL_NDS_MO_INIT (sheet 1)
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Procedure CAMEL_NDS MO _INIT 2(3)
:/;k Prbéeddré ih ihé MSC foipien"oirrr’l o ) /* Signals to/from
'CAMEL handling for a network ‘ the right are to/from the gsmSSF if
lpia}lgd Service for mobile originated calls*/: not otherwise stated. */

DP_
Analysed_
n1o

\
Int_Release” . Release
call < Int_Error Int_Cont|n< Int_Conne< transaction
2
[\
CAMEL_
_Modify_
7 Yes _CUG_Info
No ‘
‘Modify call Int DP O
parameters with Abandon
received information'
Result:= Result:= Result:= Result:=
Fail Pass Pass Abort

¥ ® &

Figure 4.12b: Procedure CAMEL_NDS_MO_INIT (sheet 2)
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Procedure CAMEL_NDS MO _INIT 3(3)

I* Procedure in the MSC to perform ) /* Signals to/from the right are to/from
'CAMEL handling for a network ‘ the gsmSSF if not otherwise stated. */

' Dialled Service for mobile originated calls*/

DP_Analysed_Info

Int_Establish” Int_Connect To_
Tempora} Resource
Cannection

CAMEL_OCH_ETC CAMEL_OCH_CTR
\ \
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.12c: Procedure CAMEL_NDS_ MO _INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_ANSWER 1(2)
1* Procedure in the MSC to - -
'handle an outgoing call */

[* Signals to/from the left are
to/from the BSS; signals to/from
the right are to/from the gsmSSF if
not otherwise stated. */

Answer_Received :=

True
P_O_Answe
[ [ -
. 'From destination
Int_Contln< Int_ReIeas< Release Release < - - exchange
Result:= Rel CAMEL_OCH|| CAMEL_OCH||
pass elease MSC_DISC1 MSC_DISC2
Release
Yes
Na Answer_Received :=
False
Release Release
‘ Result:=
Result:= reconnect
fail

Figure 4.13a: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)
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Procedure CAMEL_OCH_MSC_ANSWER 2(2)
1* Procedure in the MSC to. " [* Signals to/from the left are
'handle an outgoing call */ . to/from the BSS; signals to/from

,,,,,,,,,,,,,,,, ‘ the right are to/from the gsmSSF i
not otherwise stated. */

Int_Error

No Default Call Handling =

Continue Call?

Release Result :=
pass
Release
Result:=
fail

Figure 4.13b: Procedure CAMEL_OCH_ANSWER (sheet 2)
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Procedure CAMEL_OCH_MSC1
I* Procedure in the MSC in the -
‘case of CAMEL handling to
.connect a call at DP Busy,
Route select failure. */

Signals to/from

not otherwise stated.

the right are to/from the gsmSSF if

Busy
Subscriber Absent

Int_DP_O_Busy

Other cause

Int_ DP_Route_

Result:=
continue

Int_ReIeaséiall

DP_Route_
_Select_
—_Fajlure
- -
Int_Connect
Int_Continte Int_Error
CAMEL_ N
_Modify_
_CUG_Info

Modify call parameters
with received information

Send Info Far
Ack
Int_O_Exception
Result:= Result:=
continue reconnect

+From process

Reconnected calll CAMEL_Reconnected

,Call_VLR

Result:=
continue

Figure 4.14a: Procedure CAMEL_OCH_MSCI1 (sheet 1)
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Procedure CAMEL_OCH_MSC1 2(3)
I Procedure in the MSC in the: -,
'case of CAMEL handling to

‘connect a call at DP Busy,
-Route select failure. */ j DP_O_Busy
L ‘ DP_Route_Select_Failure

Signals to/from the left are

toffrom the BSS; signals to/from
the right are to/from the gsmSSF if
not otherwise stated.

don

Int_continue

Result=
continue

Figure 4.14b: Procedure CAMEL_OCH_MSC1 (sheet 2)
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Procedure CAMEL_OCH_MSC1

3(3)
:/* 7Prio<7:e’dﬁré inith’eiMsiciin’ thé . Signals to/from the right are to/fro
‘case of CAMEL handling to ‘ the gsmSSF if not otherwise stated.
,connect a call at DP Busy, ‘
Route select failure. */ ‘

,,,,,,,,,,,,,,,,,,

DP_Route_Select__Failure
DP_O_Busy
Int_Establish”_ Int Connect To
Temporar Resource .
Cannection

CAMEL_OCH_ETC CAMEL_OCH_GTR
\ |

T

No Yes

Result:=
continue

-

Figure 4.14c: Procedure CAMEL_OCH_MSCI1 (sheet 3)
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Pro

cedure CAMEL_OCH_MSC2

+/* Prodecu/re in the MSC to' *_
‘connect a call at DP

‘No_Answer */

1(3)

Signals to/from
the right are to/from the gsmSSF if
not otherwise stated.

7777777777777777 No
Result:= Answer
coninue —-ANS
D . er
\ \ |
Int_Connect Int_Contin< Int_Error Int_ReIeaséall
CAMEL _ Result:=
_Modify_ release
_CUG_Info
Modify call
parameters with
received infarmation
To process .
Reconnected’ Call CAMEL_Reconnected Int_O_Exception

‘Call_VLR

Wait_For
econnected
__Cal2

Send Info Fef From process
Reconnected Call CAMEL_Reconnected_

Int_O_Execption

Send Info For

-From process
Reconnected Calit CAMEL_Reconnected_
,Call_VLR

Result:=
release

Result:=
reconnect

Result:=
release

Figure 4.15a: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Procedure CAMEL_OCH_MSC2

¥ Prodecu/re in the MSC tor .
‘connect a call at DP

'No_Answer * ‘
DPé_O_No_Ans%er

Release

Int DP_O_. don

Int_contin

Result=
fail

X

2(3)

Signals to/from the left are

toffrom the BSS; signals to/from
the right are to/from the gsmSSF if
not otherwise stated.

Figure 4.15b: Procedure CAMEL_OCH_MSC2 (sheet 2)
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Procedure CAMEL_OCH_MSC2 3(3)

”””””””” the gsmSSF if not otherwise stated

+/* Prodecu/re in the MSC to' *_
D%_O_No_Ans%er

‘connect a call at DP
Int_Establish” Int_Connect’ To
Tempora} Resource
tion

Signals to/from the right are to/from%

‘No_Answer */
Conne

CAMEL_OCH_E[TC CAMEL_OCH_C[R
\ \
No Yes
Result:=
release

Dvé_o_No_Ans%r

Figure 4.15c: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure CAMEL_OCH_MSC_DISC1 1D
:/* iDrioéeidL’Jrie ih 7th7e MSC 7pérfiofm7 " /* Signals to/from

"handling for a call release */ ‘ the right are to/from the gsmSSF if
L ‘ not otherwise stated. */

Int_Error Int_ReIeas<<CaII

\ L |

~ 'From destination
‘exchange

Release

Int DP_
O_Disconne
[*legld =

'To destination .
Release " “exchange D _O_Dlsconn%ct

Int_Contin< Int_Error Int_ReIeas<all

result:= result:=
normal_ CAMEL_

Figure 4.16a: Procedure CAMEL_OCH_MSC_DISC1 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 :
- - - [* Signals to/from the left are

1% Procedure D MG nerfarm. - to/from the BSS or the process
/* Procedure in the MSC perform - MT_GMSC: signals toffrom

' H *
‘handiing for a call release */ the right are to/from the gsmSSF if
"""""""""" not otherwise stated. */

1(2)

Np
result:=
normal_
handling —
Q_Disconnect
[ [ \ [ \
@ Release Int_Contin< Int_ReIeas%all Int_error Int_Connec<
\ | |
CAMEL_
- _Modify_
[*legld = _CUG_Info
Modify call
Release parameters with
received infarmation
o S S
O_Disconnec result:= To process
CAMEL _ CAMEL _ " |Reconnectegd Call
Reconnected_
Cal_VLR
Int_Error Int_Continge Int_Releasé_Call -
Wait_For
C % ‘ econnected
K
result:= -
CAME,L— Send Info Fof
’ Recon_nec d CO?1"SG From process Send Info Fof
—F ————————— CAMEL _ * - |Reconnected Call
rom process Reconnected_ ' |Ack
CAMEL_ Call VLR .
Reconnected_, Int_O_Exception - - —- - - - - -
Cal_VLR
Answer Received :=
False
Release
Result:=
reconnect
result:=
GAMEL handling

Figure 4.17a: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2

+/* Procedure in the MSC perform
'handling for a call release */

DP O_Disconne}t_z

2(2)

Signals to/from the right are to/from
the gsmSSF if not otherwise stated.

Int_Establish”
Temporal
Cannection

CAMEL_OCH_ETC

Resource

Int_Conne<To_

CAMEL_OCH_(

TR

e

No

DP O_Disconne%t_z

Yes

Result:=
release

)

Figure 4.17b: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC3 CAMOD3 1(1)
/* Procedure in the originating VMSC .
'to handle premature release of a CAMEL call*/

Int_O_

_Exception to gsmSSF

Figure 4.18a: Procedure CAMEL_OCH_MSC_DISC3 (sheet 1)
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Procedure CAMEL_OCH_MSC _DISC4 1(1)

¥ Procedure in the MSC perform
' 1 *
'CAMEL handling for a call release / /* Signals to the right are to

”””””””””” the gsmSSF * %

Int_continué

Figure 4.19a: Procedure CAMEL_OCH_MSC_DISC4 (sheet 1)
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Procedure CAMEL_OCH_ETC 1(3)
'Procedure in the MSC © . Signals to/from the left are to/from
"to handle a temporary the BSS;

“connection signals to/from the right are
””””””” toffrom the gsmSSF;
if not otherwise stated.
Initial ‘ToCAMEL
Address o Assisting_MSC
"or SRF
Send_Alerting]] ' Procedure defined
If_Required 'in GSM 03.18
Wait_For_
ssisting_AC
] 'From CAMEL_
Release Release < - - - Assisting MSC
‘or SRF
Int ETC_Fail
True False
Result=
. pass
Int DP_O connect
/*Ie—ng*—/ - Int DP_O__ don
Wait_For_Disconnect_
Forward_Connection
c Int_continue
nnection —
ToCAMEL_ ‘ToCAMEL_
Release * " Assisting MSC Release * " Assisting_MSC
"or SRF "or SRF
Result= Result=
pass fail

Figure 4.20a: Procedure CAMEL_OCH_ETC (sheet 1)
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Procedure CAMEL_OCH_ETC

‘Procedure in the MSQ N
to handle atemporary B
connection !

Wait_For_
Assisting_ACM

——

Address
Complete

Wait_For_
Assisting_
Answer

Answer

Connect

2(3)

Signals to/from the left are to/from

the BSS;

signals to/from the right are

to/from the CAMEL_Assisting_MSC or SRF.

1Procedure defined
1in GSM 03.18

No
Procedure defined Se(n:diAccessi b rogress Progress Se(”:d,ACCeSS,
in GSM 03.18 . onnect_ 9 g onnect_
If_Required If_Required
S \ N N2 \

Int_Temporary
Connection
Established

Temporary_
Connection_

Established

Figure 4.20b: Procedure CAMEL_OCH_ETC (sheet 2)
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Procedure CAMEL_OCH_ETC

Procedure in the MSC
"to handle a temporary
"connection

3(3)

Signals to/from the left are to/from
the BSS;

signals to/from the right are
toffrom the gsmSSF;

if not otherwise stated.

Release

Wait_For_Disconnect
Forward_Connection

false

Int DP_O_
Abandon

Int_continue

Release

Result=
fail

Temporary_Connection_Established
Wait_For_Assisting_Answer
Int_Disconnéct
””””” Forward
' From CAMEL _ -
Release ~ - pssisting MSC connegtion
"or SRF
""""" Int TC_
Int TC_ Released
Released
ToCAMEL_
Assisting MSC « - |Release
Result= or SRF w
pass | - - - - - - - .-
Result=
pass
‘ToCAMEL_
" ' Assisting_MSC
"or SRF

Figure 4.20c: Procedure CAMEL_OCH_ETC (sheet 3)

ETSI



3GPP TS 23.078 version 3.6.0

Release 1999 80

ETSI TS 123 078 V3.6.0 (2000-09)

Procedure in the originating MSC |
to handle a ConnectTo Resource N

Procedure CAMEL_OCH_CTR

Signals to/from the left are
to/from the BSS;
signals to/from the right are to/from

Int_CTR_Failed

Result=
pass

operation
LR the gsmSSF if not otherwise stated.
Int_Invoke_ ‘T SRE
SRF -oare
Await_ SRF_
_Initialisation
Int_SRF_ ) Int SRF )
Connection_ & - - —‘from SRF Co?mec[gd - - 7fr0m SRF
Failure

Connect SRF to
the call

Send_Alerting_ 'Procedure defined

If_Required 1in GSM 03.18
roug
connection
uired? Yes
No

Sznd_Ac({:e:s_ 'Procedure defined
onnect It = <5 Gsm 03.18
required

v ]

Int_SRF_Connected

1(4)

Figure 4.21a: Procedure CAMEL_OCH_CTR (sheet 1)
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Procedure CAMEL_OCH_CTR

+Procedure in the originating MSC - *
'to handle a Connect To Resource .
,operation ‘

Signals to/from the left are

to/from the BSS;

signals to/from the right are to/from
the gsmSSF if not otherwise stated.

Int_Discon

Release < - - -From SRF Forward_

Int_SRF_Released

Result:= Await_SRF_
pass isconnection
Rel Int_SRF_
elease Released

Answer
Int_SRF_Released
False
Disconnect Abandon pass
*leglD */ % *
Result:=
pass D<P_O_Abandc>‘w @
Int_continue
Result:=
fail

Int_Discon
Forward_

Await_SRF_
isconnection

Int_SRF_
Released

Result :=
Pass

2(4)

Figure 4.21b: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR

‘Procedure in the originating MSQ N
to handle a ConnectTo Resource ’

3(4)

Signals to/from the rig ht are to/from
the gsmSSF.

Signals to/from the left are to/from
the external SRF.

CAP_Play_ CAP

Announcem el

CAP_Play_
Announcem el

And_Collect_
User_Informati

_Prompt_

CAP_Speciali
Ressource_R

zed_
leport

CAP_Prompt|
And_Collect_
User_Informaj

Ressource_Repo

ion

CAP_Prompt]|
And _Collect_
User_Inform at

CAP_Prompt_
And_Collect_
User_Informati

Figure 4.21c: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR

'Procedure in the originating MSC :
'to handle a Connect To Resource |

" operation

Awa tion

__SRF_Initialis

Release

4(4)

Signals to/from the leftare

toffrom the BSS;

signals to/from the right are to/from
the gsmSSF if not otherwise stated.

True

Int DP_O_Disconnect
FleglD*/

Await_SRF_
isconnection
five

Int SRF_
Released

Result=
pass

False

To SRF
Int SRF :
Released \_ —:FromSRF
Result=
fail

Figure 4.21d: Procedure CAMEL_OCH_CTR (sheet 4)
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Procedure CAMEL_Start_TNRy

Prodedure in MSC to start),
ithe timer TNRy

,,,,,,,,,,

Yes
NRyreceived?

Yes

Start TNRy
with received

time value

Start TNRy with
default value

0

1(1)

Figure 4.22: Procedure CAMEL_Start_ TNRy (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999

85

ETSI TS 123 078 V3.6.0 (2000-09)

Procedure CAMEL_Stop_TNRy
Procedure in the MSC.
to stop the timer TNRy,

,,,,,,,,,,,

Stop TNRy

No

1(1)

Figure 4.23: Procedure CAMEL_Stop_TNRYy (sheet 1)
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Procedure CAMEL_Store_Destination_Address 1)

Procedure in the MSC to

store the destination address' Signals to the right!
'for an originating call leg, are to the gsmSSF
'roaming leg or forwarding leg,

Procedure CAMEL_Store_Destination_Addres%
No

FPAR IN OR, Forwarding
gsmSSF

invoked?

Yes

Int_Store_DA
(Destination address,
OR, Forwarding)

Figure 4.24: Procedure CAMEL_Store_Destination_Address (sheet 1)
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Procedure CAMEL_Modify CUG_Info
* Procedure in the MSC to modify CUG -
'information for the call as instructed

'by the gsmSCF via the gsmSSF. */

C

Yes

Yes

Modify CUG
parameters with
received info

Remove CUG
parameters
from call info

>

No

>

No

CUG Interlock
present?

Access present?

Non-CUG call
present in SI12?

CUG Outgoing

1(2)

Figure 4.25: Procedure CAMEL_Modify CUG_Info (sheet 1)
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Procedure CAMEL_N_CSI_CHECK_MSC

Procedure in the MSC to check
the N-CSI and set the N-CSI available
parameter for SIFOC accordingly. )

Set/N-CSI availah

parameter

No

1(1)

Figure 4.26: Procedure CAMEL_N_CSI_CHECK_MSC (sheet 1)

45.2.2 Handling of mobile originating calls in the originating VLR

The functional behaviour of the originating VLR is specified in 3GPP TS 23.018 [3]. The procedure specific to

CAMEL are specified in this subclause:
- Procedure CAMEL_OCH_VLR.
- Process CAMEL_Reconnected Call_VLR.
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Procedure CAMEL_OCH_VLR 1D
‘Procedure in the VLR Tg [* Signals to/from the left are
'to handle an outgoing call stup. to/from the MSC */

Result:=

pass Complete Call

Send Info
Abort For Outgoing
Call

Result:= Result:=
fail pass

Figure 4.27a: Procedure CAMEL_OCH_VLR (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 90 ETSI TS 123 078 V3.6.0 (2000-09)

Process CAMEL_Reconnected_Call_VLR 1(1)

Process in the VLR

'to handle Send_Info' 5 Signals to/from the leftare!
'For_Reconnected_Cal, to/from the MSC.

Send Info For
Reconnected
Call

Check_OG_ 'Check ODB and SS barring.
Baming " ispecifiedin GSM 03.18

Result=
Call barred?
Yes
Send Info For
Seterror=
Reconnected call b d
Call Ack allbame

Send Info For
Idle Reconnected

Negative Resp

Figure 4.28a: Process CAMEL_Reconnected_Call_VLR (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 91 ETSI TS 123 078 V3.6.0 (2000-09)

4.5.3 Retrieval of routeing information

45.3.1 Retrieval of routeing information in the GMSC

The functional behaviour of the GMSC is specified in 3GPP TS 23.018 [3]. The procedures specific to CAMEL are
specified in this subclause:

- Procedure CAMEL_Set ORA_Parameters,

- Procedure CAMEL_MT_GMSC_INIT;

- Procedure CAMEL_MT_GMSC_ANSWER;

- Procedure CAMEL_MT_GMSC_DISCI;

- Procedure CAMEL_MT_GMSC DISC2;

- Procedure CAMEL_MT_GMSC_DISC3;

- Procedure CAMEL_MT_GMSC DISC4;

- Procedure CAMEL_MT_GMSC DISCE5;

- Procedure CAMEL_MT_GMSC_DISCS;

- Procedure CAMEL_MT CTR,;

- Procedure CAMEL_MT_ETC;

- Procedure CAMEL_Start TNRy;

- Procedure CAMEL_Stop_TNRYy;

- Procedure CAMEL_MT_GMSC_Notify CF.

NOTE: Procedure CAMEL_MT_GMSC_DISC3 appliesto CAMEL Phase 1 only.
The procedure Send ACM _If_Required is specified in 3GPP TS 23.018 [3].
The following paragraphs give detail s on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT.

453.1.1 Action of the GMSC on receipt of Int_Release_Call

An ISUP_Releaseis sent to the originating exchange and resources are released.

45312 Action of the GMSC on receipt of Int_Error
The GMSC checksin T-CSl the default Call Handling parameter.

If the default call handling isrelease call, an ISUP_Release is sent to the originating exchange. The MSC then releases
al call resources and the procedure CAMEL_MT_GMSC_INIT returns result=fail.

If the default call handling is continue call, the MSC continue call handling without CAMEL support.

45.3.1.3 Action of the GMSC on receipt of Int_Continue

If aFTN has been stored the information received from HLR is used to overwrite corresponding call parameters. Note
that the MSISDN is replaced by the FTN as the Called party number. The redirection counter isincremented.

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR.
The Send Routing Info includes an indication which CAMEL Phases are supported by the GM SC/gsmSSF.
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45.3.1.4 Action of the GMSC on receipt of Int_Continue_With_Argument

If an FTN has been stored, the information received from HLR is used to overwrite corresponding call parameters. The
MSISDN isreplaced by the FTN as the Called party number. The redirection counter is incremented.

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR.
The Send Routing Info includes an indication which CAMEL phases are supported by the GM SC/gsmSSF-.

The MSC shall replace the call parameters by the information received in the Int_Continue_With_Argument message.
Call parameters which are not included in the Int_Continue_With_Argument message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Origina
Called Party Number and Redirecting Party ID to be ignored or modified.
45315 Action of the GMSC on receipt of Int_Connect

If the Destination Number received from the gsmSCF (via the gsmSSF) is the same as the ISUP Called party humber,
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for
mapping see 3GPP TS 29.078 [5]): Calling Partys Category and Generic Number. If received, the Announcement
Suppression Indicator is stored. The further processing is described in subclause 4.5.3.1.3 with the addition that the
Announcement Suppression indicator, if stored, is sent to the HLR in the Send_Routeing_Info message.

If:

- the Destination Number received from the gsmSCF (via the gsmSSF) is not the same as the stored ISUP Called
party number, i.e. the MSISDN, and

- aCUG active indication was received from the HLR, and
- CUG information was received in the ISUP_IAM for the incoming call;

then an exception event is reported to the process gsmSSF, an ISUP_Release is sent to the originating exchange and al
resources are released.

Otherwise the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for mapping
see 3GPP TS 29.078 [5]): Destination Number, Calling Partys Category, Generic Number, Original Called Party ID,
Redirecting Party ID and Redirection Information. Call parameters that are not included in the Int_Connect message are
unchanged.

As anetwork operator option loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.
45.3.1.6 Action of the GMSC on receipt of Send_Routeing_Info Negative Response (at
state Wait_For_Routeing_Info_2)

An exception event is reported to the process gsmSSF. If the Announcement Suppression indicator has been received
from the gsmSCF (via the gsmSSF) any announcements or tones shall be suppressed.

45.3.1.7 Action of the GMSC on receipt of Send_Routeing_Info ack with MSRN (at state
Wait_For_Routeing_Info_2)

AnISUP_IAM with the MSRN as Called party number is constructed.

45.3.1.8 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (at state
Wait_For_Routeing_Info_2)

The information received from HLR is used to overwrite corresponding call parameters (for details see 3GPP
TS 23.018[3]). The redirection counter is incremented.
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45.3.1.9 Action of the GMSC on receipt of Send_Routeing_Info ack with O-CSI and/or D-
CSl and FTN (at state Wait_For_Routeing_Info_2)

The information received from the HLR is used to overwrite corresponding call parameters. The redirection counter is
incremented. The Called Party Number is set to FTN. The O-CS| and/or D-CS is stored.
4.5.3.1.10 Action of the GMSC in procedure CAMEL_MT_ETC

In procedure CAMEL_MT_ETC (sheet 2) the GMSC will remain in the Wait_For_Assiting_Answer state until it
receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto ensure that a call record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNSs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an | SUP Answer
Message (ANM).

If aProgress message is sent towards the M'S the progress indicator shall indicate "In Band Information”.

45.3.1.11 Action of the GMSC in procedure CAMEL_MT_GMSC_Notify CF

The Forwarding reason is taken from the Send Routeing Info ack (for early call forwarding) or the Resume Call
Handling (for Optimal Routeing of Late Call Forwarding).

Thelnt_DP_T_No_Answer and Int_DP_T_Busy messages include a parameter to indicate that the call has encountered
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report BCSM message which
it sends to the gsmSCF.
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Procedure CAMEL_Set ORA_Parameters

1(1)
*Procedure n theGMSC .-
'to set CAMEL param eters for ‘
'the procedure Obtain_Routeing_Address. */

Allocate Call
reference number

Figure 4.29a: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999

95

ETSI TS 123 078 V3.6.0 (2000-09)

g

Procedure CAMEL_MT_GMSC_INIT

I* Process in the GMSC
‘to perform CAMEL handling
‘for a terminating call request */

CAMEL information
Received in SRlack?

1(8)

/* Signals to/from the right are to/fro
the gsmSSF. */

wait_for_
mSSF_Invoked

No
-\IIPQ
Result:= Result:= Result:=
MSRN GSM_FTN Fail
ontent
RI ac
T-CSI T-CSI T-CSI FTN FTN
O-CSl and/or FTN T-CSI O-CSl and/or
D-CSI O-CSl and/or D-CSI
D-Csi
set Set Set Set Set
CSI=T-CSI CSI=T-CSI CSI=T-CSI CSI=T-CSI CSI=0-Csl
and/or‘ D-CSI
Store O-CS!I Store FTN Store O-CS| set redirection
and/or D-CS| ore and/or D-CSI information
& ETN
V V \ ‘
Result:=
GSM_FTN
Int_Invoke
gsmSSF
(T-CSI)

Figure 4.30a: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT

‘Process in the GMSC :
'to perform CAMEL handling,
‘for a terminating call request

wait_for_

g mSSF_Invok;d

2(8)

Signals to/from the left are to/fro
the orginating exchange;

signals to/from the right are to/from
the gsmSSF

Int_gsmSS
Invoked

Answer_Received =

False

Int_DP_Ter

attempt_

_Termi natioj_

attempt_Autefized

Result:=
aborted

Figure 4.30b: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC _INIT
[* Process in the GMSC

'to perform CAMEL handling

for a terminating call request */

Int_Continue”_ .
_With_ Int_Continte Int_Connect
__Argument

Send_ACM _| 'Procedure defined

If Required||  'in3G TS23.018

3(8)

Signals to/from the left are to/fro
the orginating exchange;

signals to/from the right are to/from
the gsmSSF;

if not otherwise stated.

‘Modify call
parameters with
received information’

Yes ‘

Yes

Modify call
parameters bed
with received
ation. No
No
FTN
tored ? ‘
Yes .
No Set redirection Modify fa”
information parameters
Set T'C_Sl with received
suppression [ information
CL_MT_ ||
GMSC :See GSM 23.081
send N .
Routeing To HLR
****** Int_Exceptio
FTN:=
; Destination Routing
Wair_For_
_Routeing_ Address
nfo Resglt:=
Result:= Result:= fail
GSM_FTN CAMEL_FTN

Q¥ &

Figure 4.30c: Procedure CAMEL_MT_GMSC _INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT 4(8)
'Processinthe GMSC - ] Signals to/from the left are to/from
"to perform CAMEL handling , the originating exchange;

signals to/from the right are to/from

for a terminating call request
”””””””” _Termination_ the gsmSSF;

Attempt_ if not otherwise stated.
Release Int_ReIeaséal Int_Error

Default Call
Handling = Continue
No Call?
Yes
Int_continué
Result=
fail
Result:=
aborted

Figure 4.30d: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
Process in the GMSC Y Signals to/from the rig ht are to/from

to perform CAMEL handling

! o the gsm SSF.

for a terminating call request '

DP _Termination_Attempt_Authorised
DP _T_Busy

'T”e’aESIab"Shf Int_Connect_Tg
pore.\ry_ Resource
Connection

CAMEL_MT_ET( CAMEL_MT_CTR

Figure 4.30e: Procedure CAMEL_MT_GMSC_INIT (sheet 5)
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Procedure CAMEL_MT_GMSC_INIT 6(8)

Processin the GMSC o Signals to/fromthe right are to/from
"to perform CAMEL handling , the gsmSSF;

. for a terminating call request if not otherwise stated.

Wait_For_
Routeing_

9 EromHLR Int_Releasé_Call
Negative Response. =~ = =

Int_DP_T_%y

<DP_T_B usy> Result=

Fail

Figure 4.30f: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Procedure CAMEL_MT_GMSC_INIT 7(8)
I* Process in the GMSC T; [* Signals to/from the left are to/from

'to perform CAMEL handling the orginating exchange;

for a terminating call request */: signals to/from the right are to/from
””””””””” the gsmSSF;

if not otherwise stated. */

Wait_For_
_Routeing_

Send Routei

g Send Routeing ‘ Send Routeing
Info Ack - - - «From HLR Info Ack - From HLR Info Ack - - - «From HLR
[ ETN */ L FFTN,O-CSI ~ ' .. . . [* MSRN #/ L
and/or D-CSI1*/

Store O-CSI
and/or D-CSI
\
Set redirection
information Result:=
MSRN
Result:=
GSM_FTN

Figure 4.30g: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Procedure CAMEL_MT_GMSC_INIT : 8(8)
- - - Signals to/from the left are to/from
””” e~ the orginating exchange;
Processin the GMSC ‘ signals to/from the right are to/from

‘to perform CAMEL handling | tho qemSSF-
for aterminating callrequest DP_T_busy if nog[ otherwise stated.
[ |

[ [
Release Int_Rele Int_Error Int_Co ntim< Int_Co nne<
2
Result=
fail Int_T_Exceptjon
Int_ T_Abandon
Result=
fail

®

Int_continué

Result=
aborted

Figure 4.30h: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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Procedure CAMEL_MT_GMSC_ANSWER 1(2)

‘/* Process in the GMSC * Signals to/from the left are to/from
'to handle a

‘ the originating exchange;
‘terminating call request */ signals to/from the right are to/from
”””””””” the terminating exchange if not
otherwise stated. */

no

Result:=
pass

Answer Received =

True
P_T_Answe
[ |
Release Release
Rel Int i CAMEL_MT | CAMEL_MT |
elease nt_continig GMSC_DISC] GMSC_DISC?
Release
C
swer Received :=
False
Release Release
Result:= Result:= Result:= Result:=
fail pass fail reconnect

Figure 4.31a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT_GMSC_ANSWER 2(2)
* Process in the GMSC . .
'to handle a ‘ :

‘terminating call request */ [* Signals to/from the left are to/fro

,,,,,,,,,,,,,,, the originating exchange;
DP_T_Answe

signals to/from the right are to/from
Int_Error

the terminating exchange if not
otherwise stated. */

Default Call Handling =
Continue Call?

Release Result :=
pass
Release
Result:=
fail

Figure 4.31b: Process CAMEL_MT_GMSC_ANSWER (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC1 1D
1* Process in the GMSC - " [* Signals to/from
'to handle a ‘ the right are to/from the gsmSSF if
‘terminating call request */ not otherwise stated. */

No
[ [ L
) ‘From destination
Int_Error Int_Release_Call Int_Continge Release <. - - -exchange or process
'MT_CF_MSC
\ 2 |
,,,,,,,,,, [ \
To destination - .
exchange oo Int_Continge Int_Error Int_ReleaseCall
or MT_CF_MSC' |
Release
Result:= Result:=
ormal_handling CAMEL_Handling

Figure 4.32a: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 1(2)

'/[* Process in the GMSC * Signals to/from
'to handle a

‘ the left are to/from the
‘terminating call request */ originating exchange;
"""""""" signals to/from

the right are to/from the gsmSSF if
not otherwise stated. */

No

Result:=
normal_handling

Int_Conne< Int_Error Int_ReIeas(<CaII Int_Contin< Release

‘ \ 2 |

Answer Received =
False

CAMEL_
_Modify_
_CUG_Infa

Release
Modify call

arameters with
i i on [ |

Int_Continge Int_Error Int_ReleaseCall
Result:=

reconnect

re

Result:=
CAMEL_handling

Figure 4.33a: Procedure CAMEL_MT_GMSC _DISC2 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2

[Process in the GMSC \
to handle a B
'termin ating call request

—

DPTDsconnect2>

Int_E stablish _
Temporary_Conwrection

CAMEL_MT_ETC

Int_Connect_
To_Ressource

CAMEL_MT_CTR

fail?
No

DP_T_Disconn ect2>

Result:=
fail

2(2)

Signals to/from
therightare to/from
gsmSSF.

Figure 4.33b: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC3 CAMTD3_1(1)

Procedure in the GMSC ‘\
‘to handle premature release of a CAMEL call J

gsmSSF
exists?

Int_T_
Exception To gsmSSF

OS¢

L

Figure 4.34a: Procedure CAMEL_MT_GMSC _DISC3 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4

+/* Procedure in the GMSC + * * Signals to/from the left are to/from
'to handle a ‘ the orginating exchange;
‘terminating call request */ signals to/from the right are to/from
"""""""" the gsmSSF. */

1(3)

No

Result:=
fail

Int_DP_T_Busy

DP_T_Busy

\
Int_Connect Int_Continge Int_Error

Int_Releasé_Call

CAMEL _
_Modify_
_CUG_Infa

Modify call
arameters with

re

Result:=
reconnect

Result:=
fail

Figure 4.35a: Procedure CAMEL_MT_GMSC _DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)
‘Przce(:ﬁre in the GMSG Y Signals to/from the right are to/from

to ;n ? a the gsmSSF if not otherwise stated.

terminating call request '

DP_T_Busy >

:‘e’aES’ab"Shf Int_Connect_Tg
porary_ Resource
Connection

CAMEL_MT_ET(Q CAMEL_MT_CTR

Figure 4.35b: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC4

3(3)
./ Procedure in the GMSC - - Signals to/from the left are to/from
"to handle a ‘ the orginating exchange;
‘terminating call request ¥ signals to/from the right are to/from
"""""""" the gsmSSF.

DP_T B usy>

Release

Int DP_T_Abandon

P_T Aband o}w

Int_continué

Result.=
fail

Figure 4.35c: Procedure CAMEL_MT_GMSC _DISC4 (sheet 3)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999

112 ETSI TS 123 078 V3.6.0 (2000-09)

Procedure CAMEL_MT_GMSC_DISC5

+Process in the GMSC  *

‘'to handle a

‘terminating call request

1(3)

Signals to/from the right are to/from
the gsmSSF;

if not otherwise stated.

No
Result:=
continue
'To process
Release " "MT_CF_MSC
,,,,,,,, Yes
'To process
Release " 'MT_CF_MSC
,,,,,,,,
DP_T_No_Answer
\ [ |
Int_Connect Int_Contin< Int_Error Int_ReIeas<Call
]

CAMEL _

_Modify_ Int_T_Exception

_CUG_Infa

Modify call
arameters with

received information
Result:= Result:= Result:=
reconnect release release

Figure 4.36a: Procedure CAMEL_MT_GMSC_DISC5 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC5 2(3)
Zrzcae”sésléglhe GMS Signals lolfro‘m the right are to/fro
terminating call request the gsmSSF if not otherwise stated.
DP_T_No_Answer
Int_Establish
Tenporay o
Connection

CAMEL_MT_ETC

CAMEL_MT_CTR

DP_T_No_Answer

Result:=
release

X

Figure 4.36b: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC5 3(3)
'Processinthe GMSC ' . Signals to/from the left are to/from
‘to handle a ‘ Dé_T_No_Ansxéer the orginating exchange;
‘terminating call request _ signals to/from the right are to/from
””””””” the gsmSSF;

if not otherwise stated.

> Release

Int DP_T_Abandon

P_T Aband o>\

Int_continué

Result=
fail

Figure 4.36¢: Procedure CAMEL_MT_GMSC_DISC5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6

¥ Process in the GMSC
'to handle a

‘terminating call request *

C

)

No

Result:=
continue

Int_continue

_gsmSS
\i%ked’P

Int DP_T_Abandon

Yes

P_T_Aband 0>

Resul
fail

t=

1(1)

/¥ Signals to/from the right are to/from
the gsmSSF;
if not otherwise stated. */

Figure 4.37a: Procedure CAMEL_MT_GMSC_DISC6 (sheet 2)
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Procedure CAMEL_MT_ETC 1(3)
Procedure in the GMSC © g Signals to/from the left are to/from
'to handle a temporary the originating exchange;
,connection signals to/from the right are
"""""""" to/from the gsmSSF;

if not otherwise stated.
Initial ToCAMEL_
Address ~ "Assisting_MSC
,or SRF.
Send_ACM_|| 'Procedure defined
If_Required 'in GSM 23.018
Wait_For_
ssisting_AC
'From CAMEL_
Release Release < - - - Assisting MSC
or SRF
Int_ETC_Failed
False
Result:=
. pass
}Tlt@]'?g*—/T— connect Int._DP_T_Abandon
Wait_For_Disconnect_
Int_Disconnéct_ Int tinu
Forward_Cannection nt_continug
‘ToCAMEL_ ‘ToCAMEL_
Release " " Assisting_MSC Release ©~ 7 "Assisting_MSC
.or SRF .or SRF
Result:= Result:=
pass fail

Figure 4.38a: Procedure CAMEL_MT_ETC (sheet 1)
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Procedure CAMEL_MT_ETC
‘Procedure in the GMSC -

'to handle a temporary

,connection

Signals to/from the left are to/from

the originationg exchange;

signals to/from the right are

to/from the CAMEL_ Assisting_MSC or SRF

Wait_For_
Assisting_AC

Address
Complete

Wait_For_
Assisting_

Answer

Connect

th h connection
No No i
77777777 Send_Answer|| ||Send_ACM_| b $end_Network |
’ If_Required If Required rogress Connect_If_
| N C Req%nred

: "Procedure defined
/in GSM 23.018

in GSM 23.018

Procedure defined ' -

in GSM 23.018

Temporary _
Connection_

Procedure defined* :

2(3)

Figure 4.38b: Procedure CAMEL_MT_ETC (sheet 2)
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Procedure CAMEL_MT_ETC 3(3)
'Procedure in the GMSC - - Signals to/from the left are to/from

"to handle a temporary ‘ the orinating exchange;

“connection ‘ signals to/from the right are

"""""""" toffrom the gsmSSF;
if not otherwise stated.

Temporary_Connection_Established
Wait_For_Assisting_Answer
:#rbh CAMEL_ Int_Disconpect_
Release Release < - - - Assisting MSC Forward_
‘or SRF Connection
Answe Int TC_ Int TC_
eceive Released Released
/d/ false
Tve
Result= To CAMEL _ ‘
isti - - |Release
Int DP_T__ int DP T pass Arszlstllzng_MSC .
Disconnect Abandon oroRE ‘
FleglD*/
Result=
pass

Wait_For_Disconnect
Forward_Connection

Int_continué

'To CAMEL _
Release " " Assisting_MSC
,or SRF
Result=
fail

Figure 4.38c: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_CTR

+Procedure in the GMSC to handle *
'a Connect To Resource operation

Int_Invoke_
SRF

Await_SRF _
_Initialisation

Int_SRF_ o
Connectiof, - - ~from SRF

Int_ CTR_Failed

Result:=
continue

Int_ SRF_
Connecte

onnect SRF tg
the call

Send_ACM_|
If_Required

Int_SRF_Connected

" "in GSM 23.018

1(4)

Signals to/from the left are

to/from the originating exchange;
signals to/from the right are to/from
the gsmSSF if not otherwise stated.

‘Procedure defined

Yes

_ 'Procedure defined
"in GSM 23.018

(s}

5end_Network |
Connect_|If_
Required

Figure 4.39a: Procedure CAMEL_MT_CTR (sheet 1)
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True

Int_continue

Result:=
fail

%

False
Int DP_T_ Int DP_T Result:=
Disconnect Abandon pass
i IegID‘ */ [*legID */
Result:=
pass P_T Abandc>w @

3GPP TS 23.078 version 3.6.0 Release 1999 120
Procedure CAMEL_MT_CTR 2(4)
‘Procedure in the GMSC to handle " Signals to/from the left are
"a Connect To Resource operation | to/from the originating exchange;
Ll signals to/from the right are to/from

the gsmSSF if not otherwise stated.
Relay
777777777 Int_Discon
Release From SRF Forward_
Int_SRF_Released To SRF
Result:= Await_SRF_ Int DP_T_ Int DP_T_
pass isconnection Disconnect Abandon
i [*leglD */ [*leglD */
,,,,,,,,,
Int_SRF_ Wait_For_Disconnect
Release Released From SRF Forward_Connection

Int_Discon

Forward_ — .+ |Int_continue

. For_Disconnect_
Forward_Connection

Await_ SRF_
isconnection
___Active

Int_Disconpéct_
Forward_Ceannection

Int SRF_
Released
Await_SRF_
isconnection
Result := i
Pass

Figure 4.39b: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure CAMEL_MT_CTR

iProcedure in the GMS C to handle,
'‘a ConnectTo Resource operation,

Relay >

3(4)

Signals to/from the right are to/f rol
the gs mSSF.

Signals to/from the left are to/from
the external SRF.

CAP_Play _
Announcem et

CAP_Play _
Announceme

CAP_Prompt_
And_Collect_:
User_Informati

CAP_Special
Ressource_R|

zed_
eport

CAP_Prompt|
And_Collect_|
User_Information

CAP_Specialized_
Ressource_Repopt

CAP_Prompt|
And_Collect_|
User_Inform
ack

tion

CAP_Prompt_
And_Collect_

User_Informal
ack

Relay >

Figure 4.39c: Procedure CAMEL_MT_CTR (sheet 3)
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Procedure CAMEL_MT_CTR 4(4)

iiiiiiiiiiiiiiiiiii o\ Signals to/from the left are
t_SRF_lnitialisation to/from the originating exchange;
signals to/from the right are to/from

+Procedure in the GMSC to handle '
the gsmSSF if not otherwise stated.

'a Connect To Resource operation | Awa

Received
True

Int_ DP_T_Disconnect
[*legID*/

. For_Disconnect_
Forward_Connection

Int_continue

Int_Disconpéct_

Forward_Ceannection Waif_For_Disconect
Forward_Connection

Int_Disconnect- SRF- - - To SRF

Await_SRF_

isconnection

tive
Int_SRF o Await_SRF_
Released <~ ~ 'From SRF lé;—org@
‘ ail

Int_Disconnéct_
Forward_Cannection

Int_Disconnept- SRF-To SRF

Resutt= | |
pass Int_SRF :
Released ~_ ' rrom SRF
Result:=
fail

Figure 4.39d: Procedure CAMEL_MT_CTR (sheet 4)
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Procedure CAMEL_MT_GMSC_Notify CF : 1(2)
7777777777777 -~ - - /* Signals to/from the left ar
I* Procedure in the GMSC . - toffrom the originating MSC;

- signals to/from the right are

'to notify the gsmSSF that toffrom the gsmSSF

a call has encountered unless marked otherwise */
-conditional call forwarding */'

No
Int_Invoke
gsmSSF
rwarding. (T-CSD
eason? )
CFNRy ELSE
co gsmSSF_Invoked
Int_DP_ Result:=
T_Busy(CF) Continue

DP_T_CCF

Release Int_ Int_ Int_Release”
Continue Connect Call
Int. DP_T_ CAMEL _
Abandon _Modify_
_CUG_Info
Release
‘Modify call ‘Modify call
DP_T_Abando parameters with parameters with
received information' received infarmation'
| |
Int_continue Toproces . |CF
— MT_CF_MSC  |cancelled
Toproces ' |[CF
MT—CF—MSC cancelled Release call
'Modify call resources
parameters with
Release call received information’
resources |
Result:= Result:= Result:=
Result:= Continue Reconnect Fail
Fail

X ¥ X

Figure 4.40a: Procedure CAMEL_MT_GMSC_Notify CF (sheet 1)
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Procedure CAMEL_MT_GMSC_Notify CF

2(2)
I* Procedure in the GMSC . " [* Signals to/from the left are
'to notify the gsmSSF that . to/from the originating exchange;
.a call has encountered ‘ signals to/from the right are
-conditional call forwarding */' to/from the gsmSSF */

wait_for_

g$mSSF_Invoked

Int_gsmSS
Invoked

Answer_Received :=
False

Result :=
Aborted

Figure 4.40b: Procedure CAMEL_MT_GMSC_Notify CF (sheet 2)
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45.3.2 Retrieval of routeing information in the HLR

The functional behaviour of the HLR is specified in 3GPP TS 23.018 [3]. The procedures specific to CAMEL are
specified in this subclause:

- CAMEL_HLR_INIT;
- CAMEL_CSI|_Check HLR;

- CAMEL_O CS|_CHECK_HLR;
- CAMEL_D_CS|_CHECK_HLR;
- CAMEL_T_CSI_CHECK_HLR;
- CAMEL_CHECK_SII2_CDTI.

The procedure CAMEL _Provide Subscriber _Info is specified in subclause 4.5.8.
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‘This procedure is called in -
'SRI_HLR (in GSM 23.018) .

No

Triggeéring criteria

Procedure CAMEL_HLR_INIT

AME

1(1)

bscribe

Yes

Triggeéring criteria

stored?

i

Yes

No

ulfilled?

Yes

No

Yes
CAMEL phase 2

Yes

sufficien

Yes
CAMEL phase 1

Yes

sufficient?

No
NO sefau
handling?

Yes

ODB

Set negative
response:
Call Barred

Result:=
fail

Normal call

handling according

0 GSM 23.018

Result:=
pass

%

Continue

Network
apcbi ic
Network specifi
handling

O

)

Result:=
pass

.+ The network specific handling
“shallinclude the result of the procedure
,CAMEL_HLR_INIT (fail, pass)

Figure 4.41: Procedure CAMEL_HLR_INIT (sheet)
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Procedure CAMEL_CSI_Check HLR 1(2)
1% This procedure in the HLR -,

'to perform the handling for a |
forwarded CAMEL call.*/ |
CAMEL_T_CS||
CHECK_HLR

AMEL_D_CSI
CHECK_HLR

Q

GAMEL_O_CSI_
CHECK_HLR

Result:=
CSl active

Result:=
CSI not active

Figure 4.42: Procedure CAMEL_CSI_Check_HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(2)
1* Procedure in the HLR to check
'the O-CSI and set the O-CSI ‘
.parameter for SRI ack accordingly. */

pree?

Yes

Set O-CSI
parameter
(note 1, note 2)

Note 1: k

In case of GSM call forwarding, as an implementation option, the HLR may perform conditional triggering chec
for DP Collected Info services in O-CSlI.

If the check passes, O-CSlI shall be sent to the GMSC without conditional triggering criteria for DP Collected info.
If the check fails, DP Collected Info triggers shall not be sent to the GMSC.

Note 2:

The HLR shall not send O-CSI data to the GMSC if the GMSC does not support the indicated CAMEL Capability
Handling in O-CSlI.

Figure 4.43: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999

129

ETSI TS 123 078 V3.6.0 (2000-09)

Procedure CAMEL_D_CSI_CHECK_HLR

./* Procedure in the HLR to check -
‘'the D-CSI and set the D-CSI ‘
.parameter for SRI ack accordingly. */

No

Set D-CSI
parameter

1(2)

Figure 4.44: Procedure CAMEL_D_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_T_CSI_CHECK_HLR 1(2)
*Procedure inthe HLRto -

‘check the T-CSI and set the SRI ack
.parameter accordingly */

No

Yes

Yes
CAMEL_Provide
Subscriber_

Info HLR

No
Set T-CSI

parameter

Result:=
T-CSl active

Result:=
continue

¥ ®

Figure 4.45: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_CHECK_SII2_CDTI 1(1)
1 Procedure in the HLR or MSC to -
‘determine if the SlI2 allows or disallows

.invocation of Call Forwarding or Call
' Deflection. */

Yes

Call Diversion Treatment
Indicator present in SI12?

No

Call Diversion Treatment
Indicator set to Call
Diversion allowed?

Yes

No

Result :=

Result :=
Fail

Pass

Figure 4.46: Procedure CAMEL_CHECK_SII2_CDTI (sheet 1)

4.5.3.3 Handling of provide roaming number request in the VLR

The functional behaviour of the VLR is specified in 3GPP TS 23.018 [3]. The procedure specific to CAMEL is
specified in this subclause:
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- CAMEL_SET_SOA.

Procedure CAMEL_SET_SOA 1(1)

Procedure in the VLR to set the |
suppression ofannouncement
indicator as required for this call '

,,,,,,,,,,,,

Wssw of
announcement
No \wre >

Yes
Suppression of Suppression of
announcement announcement
required:=false required:=true

o

Figure 4.47: Procedure CAMEL_SET_SOA (sheet 1)

4.5.4 Handling of mobile terminating calls

4541 Handling of mobile terminating calls in the terminating VMSC
The functional behaviour of the terminating VM SC is specified in 3GPP TS 23.018 [3].
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The behaviour specific to CAMEL is:

- theinclusion of the O-CSl and/or D-CS| parameter in the Perform Call Forwarding message sent to the process
MT_CF_MSCif it was received in the Send Info For Incoming Call ack;

- therequirement to suppress the connection of announcements or tones if the VLR includes the suppression of
announcements parameter in the Send Info For Incoming Call negative response.

The procedures specific to CAMEL are specified in this subclause:
- Procedure CAMEL_ICH_VLR.
- Procedure CAMEL_O_CSI_Check VLR.
- Procedure CAMEL_D_CSI_Check VLR
- Procedure CAMEL_VT_CS|_Check VLR.
- Procedure CAMEL_ICH_MSC_INIT.
- Procedure CAMEL_MT_VMSC Notify CF.

454.1.1 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify CF
The Forwarding reason is taken from the Complete Call message from the VLR.

Thelnt DP_T_No_Answer and Int_ DP_T_Busy messages include a parameter to indicate that the call has encountered
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report BCSM message which
it sendsto the gsmSCF.
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Procedure CAMEL_ICH_VLR 1(2)
:7/*7T7hiis brbéeddré ié (7:aille7d7inm " /* Signals to/from the le
'ICH_VLR (in GSM 23.018) */ . are to/from the MSC. */

No

CAMEL_VT_C$
||CHECK_VLR

esult= No

CCH?
Yes

Continue
CAMEL
Handling

Wait_for_
_SIFIC_2

Send Info For

Abort Incoming Call

Result:= Result:= Result:=
FAIL Pass Pass

Figure 4.48: Procedure CAMEL_ICH_VLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_VLR

Procedure in the VLR to check
the O-CSl and setthe O-CSI }
‘parameter for SIFIC ack accordingly..

D

Yes
Set O-CSl
parameter

No

1(2)

Figure 4.49: Procedure CAMEL_O_CSI_Check_ VLR (sheet 1)
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Procedure CAMEL_D CSI_CHECK VLR

/* Procedure in the VLR to check
'the D-CSI and set the D-CSI ‘
,parameter for SIFIC ack accordingly. */

Set D-CSI
parameter

No

1(1)

Figure 4.50: Procedure CAMEL_D_CSI_Check VLR (sheet 1)
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Procedure CAMEL_VT_CSI_CHECK VLR

[* Procedure in the VLR to
‘check the VT-CSI and set the SIFIC ack

.parameter accordingly */

riteria
applicable?
- Check basic service code cnterla
- Check VT-CSI in VMSC-B

Set VT-CSI
parameter

Result:=
CCH

Result:=
continue

®

®

1(2)

Figure 4.51: Procedure CAMEL_VT_CSI_Check_VLR (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999

138 ETSI TS 123 078 V3.6.0 (2000-09)
Procedure CAMEL_ICH_MSC_INIT 1(5)
:)* 7P}07ceisis iin 7th7e VMSCB ) " /* Signals to/from the right are to/fro
'to handle a ‘ the gsmSSF */
terminating call request */

set
CSI=VT-CSI
Int_Invoke
gsmSSF

wait_for_
gsmSSF_Invoked

Figure 4.52a: Procedure CAMEL_ICH_MSC_INIT (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT 2(5)
./ Process in the VMSC-B - F* Signals to/from the left are toffrom
"to handle a ‘ the orginating exchange;
‘terminating call request ¥ signals to/from the right are to/from
”””””””” the gsmSSF */

wait_for_

Release

Int_T_Exceptjon

False

ination__ Result=
ized aborted

_Termination_
attempt_

Figure 4.52b: Procedure CAMEL_ICH_MSC_INIT (sheet 2)
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Procedure CAMEL_ICH_MSC_INIT

3(5)
* Process in the VMSC-B « " [* Signals to/from the left are to/fro
'to handle a the orginating exchange;
‘terminating call request */ signals to/from the right are to/from
”””””””” the gsmSSF;
DP Terminatio if not otherwise stated. */
~Attempt_ |
Int_Continug”_ .
_With_ < Int_Cont|n< Int_Connect
_Argument
Send_ACM_||  'Procedure defined
If_Required 'in GSM 23.018

‘Modify call
parameters with
received information'

Modify call
parameters
with received
mnfar 1
trfermation. No
CAMEL _
_Modify_
_CUG_Info
Set VT-CSI
suppression No Gl
eceived i
incomingcall?
- Yes
Result:= Modify call
MSRN parameters
with received
information
FTN:= )
Destination Routing Int_Exceptio
Add‘rpqe
Result:= Result:=
Reconnect fail

®

Figure 4.52c: Procedure CAMEL_ICH_MSC_INIT (sheet 3)
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Procedure CAMEL_ICH_MSC_INIT 4(5)
'/ Process in the VMSC-B T; F Signals to/from the left are toffrom
'to handle a

‘ the orginating exchange;
‘terminating call request ¥

signals to/from the right are to/from
”””””””” _Termination_ the gsmSSF;
Attempt_ if not otherwise stated. ¥

Release Int_ReIeaséal Int_Error
Default Call
Handling = Continue
No Call?
Yes
Release
Int_continué
Result= Result=
aborted Aborted

Figure 4.52d: Procedure CAMEL_ICH_MSC_INIT (sheet 4)
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Procedure CAMEL_ICH_MSC_INIT

¥ Process in the VMSC-B
'to handle a \

‘terminating call request *

5(5)

/¥ Signals to/from the right are to/from
the gsmSSF. ¥

DP_Termination_Attempt_Authorised
DP_T_Not_Reachable
Int_Establish”_ Int Conn To
Temporary™ Resource \_
Connection

CAMEL_MT_ETC CAMEL_MT_CTR
\ \
No Yes
Result=
fail

) )

Figure 4.52e: Procedure CAMEL_ICH_MSC_INIT (sheet 5)
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Procedure CAMEL_MT_VMSC_Notify CF 1(2)
I* Procedure in the VMSC
'to notify the gsmSSF that to/from the VMSC;
‘a call has encountered

signals to/from the right are
-conditional call forwarding */' to/from the gsmSSF

unless marked otherwise */

/* Signals to/from the left ar

Int_Invoke
gsmSSF

wait_for_
smSSF_Invoked

g

DP_T_CCF

Int_Continue” Int Int Int_Releas
Release _With_ < Continue Connect call -
_Argument ‘
Int DP_T_ CAMEL _
Abandon _Modify_
_CUG_Info
'‘Modify call '‘Modify call
parameters with parameters with
received ir‘lformaton' received ir‘lformaton' Release
Int_continuge
77777777 To proces : CF

Toprocess ' |CF MT—CF—MSC cancelled
MT_CF_MSC  |cancelled
Release call Release call
resources resources
Result:=
Fail Result:= Result:= Result:=
Continue Reconnect Fail

X X 0y

Figure 4.53a: Procedure CAMEL_MT_VMSC_Notify CF (sheet 1)
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Procedure CAMEL_MT_VMSC_Notify CF 2(2)
1* Procedure in the VMSC © " [* Signals to/from the left are
'to notify the gsmSSF that | to/from the originating exchange;

.a call has encountered ‘ signals to/from the right are
lcpqdirtianalr cgl! fpryvgrgiir)g *{j to/from the gsmSSF */

wait_for_

gsmSSF_Invoked

Int_gsmSS
Invoked

Answer_Received :=
False

Int_T_Exception

Result :=
Aborted

Figure 4.53b: Procedure CAMEL_MT_VMSC_Notify CF (sheet 2)
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454.2 Handling of mobile terminating calls in the VLR

The functional behaviour of the terminating VLR is specified in 3GPP TS 23.018 [3]. The process specific to CAMEL
is specified in this subclause:

- Process Reconnected MT_Call_VLR.
The behaviour specific to CAMEL is:

- theinclusion of the O-CSI and/or D-CSI parameter in the Send Info For Incoming Call ack if the call isto be
forwarded and O-CSl and/or D-CSlI isincluded in the subscriber data for that subscriber inthe VLR,;

- theinclusion of the suppression of announcements parameter in the Send Info For Incoming Call negative
response if it was received in the Provide Roaming Number.
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Process Reconnected MT_CALL_VLR RMTC_VLR1(1)

+[* Process in the VLR to o [* Signals to/from the le
"handle a request for information

‘ are to/from the MSC. */
.for a reconnected incoming (MT) call */ Idle

Send Info For
MT Reconnected

Call
CUG info provided No
for incoming call?
Yes
CUG provisioned No
for called subscriber?
Yes
Set result:
Forward
Set negative Set
response: forwarding
CUG reject information
CGAMEL_O_CSI_
||CHECK_VLR
CGAMEL_D_CslI
||CHECK_VLR

Send Info Send Info
For Incoming For Incom|ng
Call negative Call ack
response

EaNES

Figure 4.54: Process Reconnected_ MT_Call_VLR (sheet 1)
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4.5.5 Handling of forwarded calls

The handling of forwarded callsin the GMSC or the terminating VM SC is specified in 3GPP TS 23.018 [3]. The
procedures specific to CAMEL are specified in this subclause.

- Procedure CAMEL_Check_ORLCF_VMSC.
- Procedure CAMEL_CF_MSC_INIT.

- Procedure CAMEL_CF MSC_ANSWER.

- Procedure CAMEL_CF _ETC.

- Procedure CAMEL_CF CTR.

A mobile terminated call can be forwarded either in the GM SC (indicated by provision of Forwarded-To-Number from
HLR or gsmSCF) or in the MSC (indicated by provisioning of Forwarded-To-Number from VLR).

455.1 Procedure CAMEL_CF_MSC_INIT: handling of
Int_Continue_With_Argument

The received parameters are used to overwrite the corresponding | SUP parameters (for mapping see 3GPP
TS 29.078 [5]). Call parameters which are not included in the Int_Continue_With_Argument message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Origina
Called Party Number and Redirecting Party ID to be ignored or modified.

455.2 Procedure CAMEL_CF_MSC_INIT: handling of Int_Connect

The received parameters are used to overwrite the corresponding | SUP parameters (for mapping see 3GPP
TS29.078 [5]. Call parameters which are not included in the Int_Connect message are unchanged.

An anetwork operator option, loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

4553 Action of the MSC in procedure CAMEL_CF_MSC_ANSWER

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays
the destination address to the gsmSSF in the Int_ DP_O_Answer message.

4.55.4 Action of the MSC in procedure CAMEL_CF_ETC

In procedure CAMEL_CF_ETC (sheet 2) the GMSC or terminating VM SC will remain in the
Wait_For_Assisting_Answer state until it receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto
ensure that acall record is always generated for every successful establishment of atemporary connection to a gsmSRF,
especialy in the case where the connection is between PLMNSs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an | SUP Answer
Message (ANM).
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Procedure CAMEL_Check ORLCF_VMSC Notes N
I+ Procedure in the VMSC TO check which CSIs - L When CAVEL Capablity
"have to be included in RCH for Optimal itis assgmed topbe CAMEL Pha'se 1
‘ ) r ‘ )
[Roueting of Late Forwarded calls® 2. When GMSC Supported
CAMEL Phases was not received
from HLR (in PRN), it is assumed

to be CAMEL Phase 1.

1(2)

If No O-CSl or D-CSl is
presentin VLR, then non-" '
CAMEL ORLCF shallbe . - - - - _
invoked. ‘

If the required CAMEL
Phases are not supported
by GMSC, then Forwarding .
shall be done in the VMSC.
(note 1, 2)

No

If DP Collected Info
criteria are fulfilled, then
the DP Collected Info
shall be included in RCH. .
Otherwise, DP Collected
Info shall not be included '

,in,R,C,H; ,,,,,,,,, " |'Mark DP Collected_Info for

inclusion in RCH
(no criteria shall be included
in RCH)'

DP Route Select Failure, -
if available, shall be
included in RCH.

'"Mark DP Route_Select Result .= VMSCCF Result ;= ORLCF
_Failure for inclusion in RCH' ‘ |

Figure 4.55a: Procedure CAMEL_Check_ ORLCF_VMSC (sheet 1)
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Procedure CAMEL_Check ORLCF_VMSC 2(2)
1* Procedure in the VMSC TO check which CSls
"have to be included in RCH for Optimal

'Roueting of Late Forwarded calls*/

D-Csl|, if available, shall*
beincluded in RCH |

Mark D-CSI for
nclusion in RCk

Reult := ORLC

Figure 4.55b: Procedure CAMEL_Check ORLCF_VMSC (sheet 2)
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Procedure CAMEL_CF Dialled_Services 1(1)
‘Procedure in the MSCto " * Signals to/from the left are
‘process CAMEL dialed services toffrom the origination Exchange. */

“for forwarded calls ‘
CAMEL_
SDS_CF_INIT]
Fail/\Abor‘[
Result?
N
CAMEL_
NDS_CF_INIT|
Fail/\Abort
Result?
Pass CAMEL_OCH||
MSC_DISC4
Result= Result= Result=
Fail Pass Abort

-

Figure 4.56a: Procedure CAMEL_CF_Dialled_Services (sheet 1)
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Procedure CAMEL_CF_MSC _INIT

/¥ Procedure inthe MSC to .
‘handle a forwarded call */

No

Result.=
pass

Yes

Call forwarding or

Call Deflection

Wait_For_

_gsmSSF_>
oked

1(4)

/¥ Signals to/from the left are tofrom
the process MT_GMSC / ICH_MSC;
signals to/from the right are to/from
the process gsmSSF if not
otherwise stated. */

Int_gsmSS|
Int_Error Invoked <
Answer Received :
Release False
Result= Int_DP_
fail _Collected_
_Info

DP_
_Collected

led

Int_O_Exception

Result:=
cancelled

Figure 4.57a: Procedure CAMEL_CF_MSC_INIT (sheet 1)
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Procedure CAMEL_CF_MSC_INIT 2(4)
1 Procedure in the MSC to . -
: handle a forwarded call */

/* Signals to/from the left are to/from
the process MT_GMSC / ICH_MSC;
signals to/from the right are to/from

DP_ the process gsmSSF if not
Collected_ otherwise stated. */

Int_Contin<

Int_Releasé_Call Int_Error Int_Connect

CAMEL_

Yes

>

Default Call
Handling = Continue
Call?

_Modify_
_CUG_Info

‘Modify call ‘Modify call
arameters with arameters with
received information' redeived information'

Release

Result:=
fail

'Destination
address =
Called Party
Number'

Result:=
pass

Figure 4.57b: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC _INIT

/¥ Procedure inthe MSC to .
‘handle a forwarded call */

P_Collected
Info

3(4)

/¥ Signals to/from the right are to/from
the gsmSSF if not otherwise stated. */

Int_Establish”_
Temporary\
[Connecti

CAMEL_CF_ETC

Int_Connect_To_
Resource

AMEL_CF_CTR

e

No

P_Collected
Info

Figure 4.57c: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC _INIT 4(4)
./ Procedure in the MSC to - - P Signals to/from the left are toffrom
: handle a forwarded call */ | the process MT_GMSC / ICH_MSC,;

signals to/from the right are to/from

P_Coallected the gsmSSF; if not otherwise stated. */
Info
> Release

don

Int_continue

Result=
fail

Figure 4.57d: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS_ CF_INIT
I Procedure in the MSC to perform -
'CAMEL handling for a subscribed

'Dialled Service */

1(3)

/* Signals to/from the left are

to/from parent process; signals to/from the right are
to/from the gsmSSF. */

D-CS

Result=
Pass

invocation?

Allocate Call
Reference Numb

L

N

Store Original
Call Parameter

g

Int_Invoke_

Wait_for_
smSSF_Invoked

Int_gsmSSF_ CF
Invoked cancelled
Int DP_ '
Analysed_ Int_O_Excep
DP_ Result:=
Analysed_ Abort
Infa

Figure 4.58a: Procedure CAMEL_SDS_CF_INIT (sheet 1)
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Procedure CAMEL_SDS_ CF_INIT 2(3)
:/; I5r(7)c7e(71uire’ iﬁ fhé MSC fo 7pérfiofmt " /* Signals to/from the left are
'CAMEL handling for a subscribed | to/from the parent process; signals to/from the right are
eriiaille’d Serice* ‘ toffrom the gsmSSF. */

DP_
Analysed_
n1o

[ [ |
Int_Release” . _Cont CF
call < Int_Error Int_Cont|n< A B Int_Conne< cancelled

CAMEL _

_Modify_

Yes _CUG_Info

No
'Modify call Int DP O
parameters with Abandon
redeived information'
Result:= Result:= Result:= Result:=
Fall Pass Pass Abort

Figure 4.58b: Procedure CAMEL_SDS_CF_INIT (sheet 2)
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Procedure CAMEL_SDS_ CF_INIT 3(3)
I Procedure in the MSC to perform -
'CAMEL handling for a subscribed
'Dialled Service */

DP_Analysed_Info

Int_Establish” Int_Connect’ To_
Tempora} Resource
Cannection

/* Signals to/from the right are to/from
the gsmSSF if not otherwise stated. */

CAMEL_CF_ETIC CAMEL_CF_CTR
\ \
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.58c: Procedure CAMEL_SDS_CF_INIT (sheet 3)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 158

ETSI TS 123 078 V3.6.0 (2000-09)

Procedure CAMEL_NDS_CF_INIT
I Procedure in the MSC to perform
'CAMEL handling for a network ‘
'Dialled Service for mobile originated calls */:

Result=
Pass

Allocate Call
Reference Number

K

1(3)

/* Signals to/from the left
are to/from parent process; signals
to/from the right are to/from the gsmSSF. */

K

Store Original
Call Parameters

Int_Invoke

Wait_for_
smSSF_Invoked

g

Int_gsmSSF_ CF
Invoked cancelled
Int DP_ '
Analysed_ Int_O_Exception
Info \L

DP_ Result:=
Analysed_ Abort

Info

Figure 4.59a: Procedure CAMEL_NDS_CF_INIT (sheet 1)
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Procedure CAMEL_NDS_CF_INIT

I* Procedure in the MSC to perform
'CAMEL handling for a network

'Dialled Service for mobile originated calls */:

DP_
Analysed_
n1o

2(3)

/* Signals to/from the left
are to/from parent process; signals
to/from the right are to/from the gsmSSF. */

Int_Release” . CF
T < Int_Error Int_Cont|n< Int_Conne< Cancelled
CAMEL_
_Modify_
Yes _CUG_Info
No ‘
'Modify call Int DP O
parameters with Abandon
received information'
Result:= Result:= Result:= Result:=
Fail Pass Pass Abort

¥ ® &

Figure 4.59b: Procedure CAMEL_NDS_CF_INIT (sheet 2)
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Procedure CAMEL_NDS_CF_INIT 3(3)

I* Procedure in the MSC to perform ) /* Signals to/from the right are to/from
'CAMEL handling for a network ‘ the gsmSSF if not otherwise stated. */

'Dialled Service for mobile originated calls */:

DP_Analysed_Info

Int_Establish” Int_Connect To_
Tempora} Resource
Cannection

CAMEL_CF_ETIC CAMEL_CF_CTR
\ \
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.59c: Procedure CAMEL_NDS_CF_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_ANSWER 1(2)
1 Procedure in the MSC to handle " [* Signals to/from the left
'a fowarded call */ ‘ are to/from the process

———————————————————— ‘ MT_GMSC /ICH_MSC;
signals to/from the right
are to/from the terminating

exchange. */
no
result=pass “to the gsmSSF
Answer Received =
True
from the from the
" gsmSSF " gSMSSF P_O_Answe
,,,,,,,, B ——
- Int_contin;e Release Release
Rel CAMEL_OCH_MSC CAMEL_OCH_MSC
elease DISC_1 DISC_2
Release
Yes
Result=:fall Result:=pass c

Release Release

Answer Received =
False

Result:=
reconnect

¥ &

Result:=fail

Figure 4.60a: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Procedure CAMEL_CF_MSC_ANSWER
I* Procedure in the MSC to handle "
'a fowarded call */

2(2)

/* Signals to/from the lef
are to/from the process
MT_GMSC / ICH_MSC;
signals to/from the right
are to/from the terminatin
exchange. */

Int_Error

No Default Call Handling =

Continue Call?

Release Result :=
pass
Release
Result:=
fail

Figure 4.60b: Process CAMEL_CF_MSC_ANSWER (sheet 2)
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Procedure CAMEL_CF_ETC 1(3)
I* Procedure in the MSC - g * Signals to/from the left are to/from
'to handle a temporary the process MT_GMSC / ICH_MSC;
,connection */ signals to/from the right are
"""""""" to/from the gsmSSF;

if not otherwise stated. */
Initial ToCAMEL_

Address

Send_ACM_|
If Required

Wait_For_
ssisting_AC

" Assisting_MSC

‘or SRF

‘Procedure defined

~ 'in GSM 23.018

Release

Int_DP_O_Disconnect
[*legID*/

it For_Disconnect
Forward_Connection

Int_Disconpéct_
Forward_Cennection

'To CAMEL _
" Assisting_MSC
‘or SRF

Release

Result:=
pass

False

Int_continue

Release

Result:=
fail

Int_DP_O_Abandon

‘From CAMEL _
Release (- - - *‘Assisting_MSC
.or SRF
Int_ETC_Failgd
Result:=
pass
‘ToCAMEL_
" " Assisting_ MSC

‘or SRF

Figure 4.61a: Process CAMEL_CF_ETC (sheet 1)
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Procedure CAMEL_CF_ETC 2(3)
:/;‘ 7Prro<7:erdLiré ih ihé MSC . g /* Signals to/from the left are to/from

'to handle a temporary ‘ the process MT_GMSC / ICH_MSC;

,connection */ ‘ signals to/from the right are
"""""""" to/from the CAMEL_Assisting_MSC or SRF. *

Wait_For_
ssisting_AC

[ |
Address c t
Complete onnec

Wait_For_
Assisting_

Answer

No
Send_Answer |Send ACM_|| Procedure defined” S$end_Network|
" || If_Required If_ Required|| ~ 'in GSM 23.018 rogress Connect_If_
| T - C Req%nred

Int_Tempor
Connection

. 'Procedure defined
'in GSM 23.018

Procedure defined"
in GSM 23.018

Temporary _
Connection_
Established

Figure 4.61b: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF _ETC

¥ Procedure in the MSC
"to handle a temporary
“connection */

3(3)

/¥ Signals to/from the left are toffrom
the process MT_GMSC / ICH_MSC;
signals to/from the right are

toffrom the gsmSSF;

if not otherwise stated. *

Release

nswer

eceive

/d/ false
True

Int DP_O__ Int DP O
Disconnect Abandon —
FleglD*/

Wait_For_Disconnect
Forward_Connection

Int_continué

Release

Result=
fail

Temporary_Connection_Established
Wait_For_Assisting_Answer
FromCAMEL_ Int_Disconnect_
Release * Assisting_MSC Forward_
‘or SRF Connection
Int TC_ Int TC_
Released Released
Result= TOCAMEL_ o
pass Assisting_MSC - - Release
or SRF
Result=
pass
‘ToCAMEL_
~ " Assisting_MSC
"or SRF

Figure 4.61c: Pro

cedure CAMEL_CF_ETC (sheet 3)

ETSI




3GPP TS 23.078 version 3.6.0 Release 1999 166

ETSI TS 123 078 V3.6.0 (2000-09)

Procedure CAMEL_CF_CTR

/* Procedure in

'to handle a Connect To Resource

,operation */

the MSC

Int_Invoke_ :
SRE - TTO SRF

Await_SRF _
_Initialisation

til

Int_ SRF_
Connectiofi_ -

Int_ CTR_Failed

Result:=
pass

Int SRF_ -~
Connected< :from SRF

Connect SRF t¢
the call

Send_ACM_|| 'Procedure defined
If_Required 'in GSM 23.018

roughs
onnectio
re ? Yes

No
$end_Network |
Connect_If_|| - -
required
]

Int_SRF_Connected

~ 'in GSM 23.018

1(4)

[* Signals to/from the left are
to/from the process MT_GMSC / ICH_MSC
signals to/from the right are to/from

the gsmSSF if not otherwise stated. */

‘Procedure defined

Figure 4.62a: Process CAMEL_CF_CTR (sheet 1)
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Procedure CAMEL_CF_CTR 2(4)
‘r/*rF;rc;cédurrerlri thé MSC - [* Signals to/from the left are
'to handle a Connect To Resource to/from the process MT_GMSC / ICH_MSC
,operation */ signals to/from the right are to/from
"""""""""" the gsmSSF if not otherwise stated. */
Relay
777777777 Int_Disconnect_
Release From SRF
t Answe
Int_SRF_Released - .To SRF
,,,,,,,, True
False
Result:= L . Int._ DP_O_ Int_DP_O_
pass isconnection Disconnect Abandon
__Continue . [*leglD */ [*leglD */
,,,,,,,,,
Int_SRF_ : Wait_For_Disconnec
Release Released ’ —:From SRF Foerard_Conne;ior({Q O Aband>
Int SRF Rel d Int_Disconpéct_ i
n —_nejase Forward_ nnect|8ﬁ—con Inug
Int DP_O_ Int DP_O_ Result:= ©Int_ Dlsconn [ For_ Dlscon ect_
Disconnect Abandon pass To SRF " ISRF Fo ard_Connection
[*leglD */ * L
Result:= {_AW&W_SR_F_: Int_Dlscon ct_
pass D<P_O_Aband(>n @ Isconnection Forward_Cannection
. t
Int_continue r by -
Int_ SRF_ :
Released j
Result:= ‘ . (Await_SRF_
fail + Disconnection
Result := ‘ i
Pass ‘

Figure 4.62b: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR

¥ Procedure in the MSC ]
"to handle a Connect To Resource
" operation */ ‘

Relay

3(4)

/¥ Signals to/from the right are to/from
the gsmSSF.

Signals to/from the left are to/from
the external SRF. */

Announceient

CAP_Play
Announcement

CAP_Prompt_
And_Collect_
Uier_l nformation

CAP_Specialized_
Ressource

CAP_Specialized_ CAP_Prompt_
Ressource_Report And_Collect_

=

Figure 4.62c: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF_CTR

4(4)
' Procedure in the MSC T; I Signals to/from the left are
to handle a Connect To Resource . o\ L toffrom the process MT_GMSC / ICH_MSC;
' operation */ | Awaf_SRF_Initalisation signals to/from the right are to/from
""""""""" the gsmSSF if not otherwise stated. */

Release

/A{swer
eceive
True

False

Int DP_O_ Disconnect
FlegID¥/ > Int DP_O_

don

Int_continue

Awai_SRF_
isconnection
five

|nt_Disoon§zt_SRF - .To SRF

Int SRF_ ~
Released : From SRF
"""" Awai_SRF_
isconnection
Result.= i
pass
Int SRF_ ~
Released : From SRF
Result=
fail

Figure 4.62d: Procedure CAMEL_CF_CTR (sheet 4)
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Handling of mobile callsin the gsmSSF may involve the following process and procedures:

- gsSmSSF;

- Check_Ciriterig;

- Connect_To_Resource;
- Handle AC;

- Handle ACR;

- Handle CIR;

- Handle CIR leg;

- Complete FCI_record;
- Complete al_FCI_records;
- Handle SCI;

- Handle_ O_Answer;

- Handle T_Answer.

The detailed error handling for the process gsmSSF and the associated proceduresis specified in 3GPP TS 29.078 ([5]).

456.1 Information flow for call duration control

The following diagram shows the handling of the different timers that are used in the process gsmSSF and in the
procedures Handle_AC, Handle_ ACR, Handle CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process

gsmSSF.

CsE AC(Tcpl)

ETC/CTR

ACR

S G

AC(Tcp2)

ACR

A
7z

A

RRBCSM

CONNECT

N 2

AC(Tcp3)

ACR

I A

gsmSSF/MSC

Tsw

Tepl)

" Delta l

' Tcp2-Delta i

. Tsw

ERBCSM

A

ANSWER

MSC / TE

RELEASE

A

SET UP

ALERT

ANSWER

TAA

RELEASE

A -

Figure 4.63: Information flow for call control duration
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45.6.2 Behaviour of the gsmSSF in the process gsmSSF

The following paragraphs give details on the behaviour of the gsmSSF in the process gsmSSF.

4.5.6.2.1 Actions of the gsmSSF on receipt of CAP_Request_Report BCSM_Event (at the
state Waiting_For_Instructions)

The gsmSSF arms the requested EDP, if the arming rules are fulfilled and returns to state Waiting_For_Instructions.

The gsmSCF may reguest the monitoring for any one or more Answer, Busy, No Answer, Abandon, Route Select
Failure and Disconnect Event of a party in the call.

45.6.2.2 Actions of the gsmSSF on receipt of CAP_Continue (at the state
Waiting_For_Instructions)

An Int_Continueis sent to request the GM SC/M SC to continue call set-up as originally requested.

45.6.2.3 Actions of the gsmSSF on receipt of CAP_Release_Call (at the state Monitoring)

When a control relationship exists between the gsmSCF and gsmSSF (at least one EDP-R is armed), the gsmSCF may
spontaneously instruct the gsmSSF to release the call at any time using the Release Call IF. The Release Call |F shall
not be sent from the gsmSCF if only monitor relationship exists between the gsmSSF and the gsmSCF.

45.6.2.4 Actions of the gsmSSF on receipt of Int. DP_T _Busy or Int._ DP_T_No_Answer
including the parameter CF (at the state Monitoring)

If the handling of Int_ DP_T Busy or Int. DP_T_No_Answer including the parameter CF leads to the gsmSSF sending a
CAP_Event_Report BCSM to the gsmSCF, the gsmSSF shall include the parameter Call Forwarded as the Event
Specific Information BCSM.

45.6.3 Procedure Handle SCI

The following terminology has been used for e-parameters:

- Applicableandinuse. The set of e-parametersis currently applicable and the set has been sent to the MS.

- Applicable but waiting. The set of e-parametersis currently applicable but the set has not yet been sent to the
MS.

- Applicable but not in use. The set of e-parametersis currently applicable but it is not sent to the MS, e.g. because
the Advice of Charge supplementary serviceis not subscribed.

- Stored. The set of e-parameters is not yet applicable. The stored set of e-parameters becomes applicable when a
tariff switch occurs.

1) Precondition: before an answer event is detected and no Tsw running at DP Collected_Info:
if 1 set of e-parameters received --> send to the MSC;
if 2 sets e-parameters received --> error;
if 1 set of e-parameters and Tariff Switch received --> error;
if 2 sets of e-parameters and Tariff Switch received --> send 1% to the M SC/start Tsw/store 2™
2) Precondition: before an answer event is detected and Tsw running and no e-parameters at DP Collected Info:
if 1 set of e-parametersreceived --> error, no e-parameters stored;
if 2 sets e-parameters received --> send 1st to the M SC/store 2™;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 setsof e-parameters and Tariff Switch received --> error.
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3

4)

5)

6)

7)

Precondition: before an answer event is detected and Tsw running and e-parameters stored at DP Collected Info:
if 1 set of e-parametersreceived --> error;

if 2 sets e-parameters received --> error;

if 1 set of e-parameters and Tariff Switch received --> error;

if 2 setsof e-parameters and Tariff Switch received --> error.

Precondition: after an answer event is detected and no Tsw running:

if 1 set of e-parameters received --> send to the MSC;

if 2 sets e-parameters received --> error;

if 1 set of e-parameters and Tariff Switch received --> start Tsw/store set;

if 2 setsof e-parameters and Tariff Switch received --> error.

Precondition: after an answer event is detected and Tsw running and no e-parameters:
if 1 set of e-parametersreceived --> store e-parameters,

if 2 sets e-parameters received --> error;

if 1 set of e-parameters and Tariff Switch received --> error;

if 2 setsof e-parameters and Tariff Switch received --> error.

Precondition: after an answer event is detected and Tsw running and e-parameters stored:
if 1 set of e-parametersreceived --> error;

if 2 sets e-parameters received --> error;

if 1 set of e-parameters and Tariff Switch received --> error;

if 2 sets of e-parameters and Tariff Switch received --> error.

Precondition: call processing is suspended at DP Analysed_Information:

if 1 set of e-parameters received --> send to the MSC;

if 2 sets e-parameters received --> error;

if 1 set of e-parameters and Tariff Switch received --> error;

if 2 sets of e-parameters and Tariff Switch received --> send 1st to the MSC/start Tsw/store 2.

NOTE 1. The MSC shall store the received e-parameters to be sent subsequently to the MS. The MSC shall send

these e parameters to the MS in a Connect message or in a Facility message.

NOTE 2: Dialled service gsmSCF can only give e-parameter(s)/Tsw when it is not given previously by Subscriber

Service gsmSCF. After Dialled service gsmSCF gives e-parameter(s)/Tsw, Subscriber Service gsmSCF
shall not give further on-line charging instructions (i.e. Send Charging Information and Apply Charging).

For D-CSl, thisis ensured by service subscription restriction by a home network operator. For N-CSl, this
is ensured by aroaming agreement between home network operator and visited network operator or is
only applicable within a home network.

NOTE 3: When a CSE relationship is closed then the stored e-parameters given by that dialogue are discarded. Any

Tariff Switch timer (Tsw) is also stopped when the CSE relationship is closed. If the CSE has given any
e-parameters which are not stored but which are applicable (regardless of whether they are applicable and
in use, applicable but waiting, or applicable but not in use) when the CSE relationship is closed, those e-
parameters are also valid after the CSE relationship is closed. If any subsequent CAP dialogues give e-
parameters those new e-parameters shall overwrite the applicable e-parameters given by the preceding
CAP dialogues.
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45.6.4 Process gsmSSF and procedures

The call gap operation can only be received for an opened transaction between the gsmSSF and the gsmSCF.

Process gsmSSF 1(33)
I Invocation of gsmSSF in MO, .
! MT, VT or CF call case. */

/* Timers used in the gsmSSF process: k

Tssf:  Application timer in the ssf.
Tcp:  Timer for call period.
This timer measures the duration of a call period.
Tsw:  Timer for tariff switch.
At the expiration of this timer, a new tariff switch shall be started.
Tw: Warning timer.

At the expiration of this timer, a warning tone shall be played to the calling party.
DELTA: time, measured in the gsmSSF, elapsed between the time an
ApplyChargingReport operation is send to the gsmSCF and an

ApplyCharging operation is received from the gsmSCF.
Tced:  Control of call duration timer.
This timer supervises if after sending of ACR a new AC is received.

Ranges for the default values for Tssf.

- non user interaction Tssf timer value: 1 second to 20 seconds
- user interaction Tssf timer value: 1 minute to 30 minutes
*/

/* TASK definition:

The sending of an Application_Begin signal opens a new relationship to the gsmSCF.

The sending of an Application_End or Abort signal terminates the relationship to the gsmSCHF.
*/

/* Decision box definition: k

‘armed TDPs for this CSI?'
It is questioned whether or not the ongoing call can encounter further TDPs which are
indicated in the current CSI.

‘Call to be released?"

It is questioned whether or not the ongoing call will be released imediately after gsmSSF
has responded; that is the ongoing call will not send any signals furtheron to the gsmSSF.
NOTE: In this case the gsmSSF shall also go to idle.

*/

Figure 4.64a: Process gsmSSF (sheet 1)
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Process gsmSSF

+/* Invocation of gsmSSF in MO, *

: MT, VT or CF call case. */

The received CSI states

"whether DP Collected_Info

. .or DP Analysed_Information
.or DP Route_Select_Failure

2(33)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

" 'orDP T_Busy Start_State
. 'or DP T_No_Answer
. .or DP Terminating_Attempt_ [dle
'Authorised shall be armed
' 'as TDP. pR—
Idle
[ ] \ \ \
Int_Invoke Int_Invoke, Int_Invoke Int_Invoke Int_Invoke
gsSmSSF gsmSSF gsmSSF gsmSSF gsSmSSF
(O-CSI) (T-CSI) (VT-CSI) (D-CSI) (N-CSI)
=l ==l ==l \D=esl) =
]\
Arm DP |
Int_O_Exception, Int_DP_O_Answer,
Int_T_Exception Int_DP_T_Answer,
Int_DP_O_Abandon,
Int_gsmSS$F Int DP_T_Abandon,
Invoked Int. DP_Route_Select_Failure,
Int_Continue Int_ DP_O_No_Answer,
- Int_DP_T_No_Answer,
]
_Request — o~ '

=

Int_DP_O_Disconnect,
Int_ DP_T_Disconnect,
Int_DP_Analysed_Info

Figure 4.64b: Process gsmSSF (sheet 2)
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Process gsmSSF

+/* Invocation of gsmSSF in MO, .

"MT, VT or CF call case. */

3(33
[* Signals to/from the left are to/from the MSC; ( )
signals to/from the right are

to/from the gsmSCF. */

Int_DP_O_Abandon,

Int_DP_Route_Select_Failure, :m—gg—g—gﬁ’sa::ﬁnnéct
Int_DP_T_Busy, _DF_U_U )
Int_DP_T_No_Answer :gi—gg—g—a'sg\?vg?ea’
Wait_For_ Int_T_Exception, Int DP T Answer ’
_Request Int_O_ExceptionW Int_DP_G_Busy '
| ‘ [ ‘ ‘ Int_DP_O_No_Answer
Int_ DP_ Int_DP_ J
_Terminating_ _Collected
_Information \
Int_ DP_
N . ] . _Analysed_
Check_Criteria|  Gheck_Criterig | Information
Unsuccessfu Collected_Infg ]
Idle
Check_Criteria|
Yes [/Analysed_Infg

Int_Contin

ue Int_Contin Int_Contin

Check_Gap |
_Criteria

Idle

Check_Gap_|
_Criteria

Ul

Wait_For_ dl No &
_Request e
Yes

Default Call Handling =

Continue Call?
Yes
No.
Apply Gap Gap treatment depends on
treatment the info received in the
if present Call Gap message (i.e.
tone/announce, cause, etc.)
Int_Continue Int_ReleaseCall
Figure 4.64c: Process gsmSSF (sheet 3)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999

176 ETSI TS 123 078 V3.6.0 (2000-09)

Process gsmSSF
' Invocation of gsmSSF in MO,
'MT, VT or CF call case. */

'Set Tssf to default
non user interaction
Tssf timer interval
and restart Tssf'

Application_
Begin

‘Set Control
Relationship’

CAP_InitialD

4(33)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

()

'Set Tssf to default
non user interaction
Tssf timer interval
and restart Tssf'

Application_
Begin

'Set Control
Relationship’

CAP_InitialDP

ACR sent:=false
AC pending:=false

Outstanding requests = 1
Oustanding Call Information Report = 0

Waiting_for_
Instructions
ar D

Waiting_for_
_Instructions

Figure 4.64d: Process gsmSSF (sheet 4)
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5(33)

Process gsmSSF

+/* Invocation of gsmSSF in MO, *

"MT, VT or CF call case. */ ‘ i

‘ ‘ Waiting_for_
_Instructions

1

/* Signals to/from the left are to/from the MSC;

signals to/from the right are
to/from the gsmSCF. */

CAP_ADD|< CAp_Resg{\Timer Internal

Abort

Charging
Handle_AC
Yes
No
Set Tssf to Set Tssf to
CAP_Reset_Timer CAP_Reset_Timel
time interval an time interval an
restart Tssf restant Tssf

Waiting_For_|
_Instructions

Int_Error

Complete_all_|
FCI_records

‘Not Waiting for first response after IDP | |

or first reset Timer'

Wait_For_ Il
_Request €

Figure 4.64e: Process gsmSSF (sheet 5)
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Process gsmSSF : 6(33)
/* Signals to/from the left are to/from the MSC;
I Invocation of gsmSSF in MO, [Waiting_for_ Sighals toffrom the nan are
'MT, VT or CF call case. */ _Instructions 9 :
7777777777777777777 \ |
CAP_Continte CAP_Contjnte
DP_O_No_answer of leg2 WithArgument CAP_Conxect
DP_T_No_answer of leg2
DP_O_Busy of leg2 ‘ ‘
DP_T_Busy of leg2
DP_Route_Select_Failure of leg2 | Stop Tssf Stop Tssf Stop Tssf
DP_O_Disconnect of leg2
DP_T_Disconnect of leg2 S
DP_O_Disconnect of legl
_ DP_T_Disconnect of legl Leg
Message was received due to No
of Le
Complete_ Complete_ Int_Continpe_ )
FCI_record ELSE || FCl record _With_ Int_Continuie
(leg1) Argument
il |
Handle_CIR | ed due to
leg(leg2)
1 DP_O_No_answer of leg2
DP_T_No_answer of leg2
Handle_CIR | Complete_ || pp~g Busy of leg2
leg(legl) FCI_record || ppT Bysy of leg2
I DP_Route_Select_Failure of leg2
DP_O_Disconnect of leg2
DP_T_Disconnect of leg2
No
Current DP is )
O_Disconnect or Int_Continue
T_Disconnect?
—_ [N
:
Outstanding_ Handle_CIR | Application_
_Requests := leg(legl) End
Qutstanding
_Requests - 1 S
Outstanding_ Complete_all ||
| Requests :=0 No| ||FCl_records
Na
Yes Int_Continue

Set Tssf to last
used time interval
nd restart Tssf

W aiting_For_
_Instructions

D
Monitoring >

'Set Monitor
Relationship'

Yes

Wait_For_
_Request

.

Figure 4.64f: Process gsmSSF (sheet 6)
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Process gsmSSF 7(33)
‘r/*i Iﬁvbéa’iidn 701; gsmSSF iﬁ MO " /* Signals to/from the left are to/from the MSC;

"MT, VT or CF call case. */ ‘ signals to/from the right are
L to/from the gsmSCF. */

Waiting_for_

_Instructions

CAP_ Int_T_Exception,
_ReleaseCall Int_O_Exception

Set Tssf to last
sed time interval
nd restart Tssf

c

CAP_Apply>
Charging_Re

CAP_Apply™

Yes

Error Arm EDP | |Charging_Report
Unexpected and/or Handle_CIR
disarm EDP |

Depending on the Monitoring
Handle_CIR

Waitina F “parameter received for the N : |
Iamng__ or_ .indicated detection point. T:O(r:]?p ete_g |
—Instructions For DP O/T Disconnect a DP _records

'is only disarmed for the leg L ete all
'for which the event was ”Fogl‘p e e_g il
) recgiyeq. 77777777777 |_records
Abort
Application_
End

Int_Release Call

Stop Tssf

Figure 4.649: Process gsmSSF (sheet 7)
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Process gsmSSF 8(33)
' Invocation of gsmSSF in MO, -,
'MT, VT or CF call case. */

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

Waiting_For__
_Instructions

CAP_Establish
CAP_Canegel_(All)

Disarm all
EDPs

Cancel all
reports

Int_Tempo
Connection_

-ailed

Error ETC failed

Set Tssf to last
Start Tcp used time interval
nd restart Tssf

Waiting_For_
Instructions
No

Yes

Start Tw

—

Set Tssf to use
interaction timer
value and restal

—

Connection

Figure 4.64h: Process gsmSSF (sheet 8)
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Process gsmSSF 9(33)
' Invocation of gsmSSF in MO, -,
'MT, VT or CF call case. */

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

Waiting_for_
_Instructions

CAP_ConpéctTo

Resource

Stop Tssf

Connect_To |
Resource

fail

Set Tssf to last

used time interval

nd restart Tss
Return apprapriate

Start Tcp error to the
Waiting_For__

Instructions
No Yes
Start Tw

Set Tssf to user
interaction time
value and restart

Waiting_For
_End_Of_

e niera 0

Figure 4.64i: Process gsmSSF (sheet 9)
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Process gsmSSF 10(33)
‘r/*i Iﬁvbéa’iidn 701; gsmSSF iﬁ MO " /* Signals to/from the right are
'MT, VT or CF call case. */ ‘ to/from the gsmSCF. */

Monitoring

- In state ‘Monitoring’, only
" 7 requests to disarm DPs or to
,sent notifications are allowed

Error: Unexpected Arm DP
Data Value ~and/or
disarm DP

o Complete_all
@ FCl preco_rds__

Application_End

Wait_For_ idl
_Request e

Figure 4.64j: Process gsmSSF (sheet 10)
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Process gsmSSF 11(33)
:7/*7 Iﬁvbciatiioin 7of7 gisriné.S’.F’ iﬁ MO . Waiting_for_Instructions,
'MT, VT or CF call case. */ ‘ Monitoring ,

,,,,,,,,,,,,,,,,,,, ‘ Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction,
Await_Temporary_Connection_Establishment

Int DP_O| Int DP_T | Int DP O Int DP T /* Signals to/from the left are
_Disconnect _Disconnect Abandon Abandon] |to/from the MSC;
* It?gID * [ IQPQID * = % = | signals to/from the right are
to/from the gsmSCF. */
DP
No
YePerform implicit Perform implicit
disarming of DPs disarming of DRs
Handle_ACR
Perform implicit ‘
‘ j disarming of DPs
| " Handle_ACR Stop Tssf
Handle CIR|| - - - - - - -~ - -~~~ - -~ > ‘
‘ CallActive := © Handle_CIR | Int Conti
FALSE A leg (legID) nt_t-ontin
Stop Tssf | - ---- -

CAP_Event\
_Report_BC3M
(Interrupte:

Int_Contin Yes

I Handle_ACR

Monitorin
Set Tssf to default ‘ < ¢ >
Yes

non user interaction

imer value an Handle CIR
Complete_all | L restart Tssf -
FCI_records Monitoring ‘

Outstanding_ Complete_all

—— _Requests := FCI_records]||
Apgllcatlon_ Qutstanding -

En +]

_Requests + 1

Application_

Waiting_for_ End
Instructions

Figure 4.64k: Process gsmSSF (sheet 11)
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Process gsmSSF 12(33)
I* Invocation of gsmSSF in MO g [* Signals to/from the left are to/from the MSC;

"MT, VT or CF call case. */ ‘ signals to/from the right are
L ‘ to/from the gsmSCF. */

CAP_Discorinect_ CAP_Apply” CAP_Reset” . o
ForwardC(%ection Int. TC_ Released Charging Timer Tssf expir / Internal
Set Tssf to
Handle_AC || CAP_Reset_Timer /Abort
Handle_ACR|- - - - > - - |Handle_ACR time interTa' an
‘ Ss

Int_Disconnect_
Forward_Connection

Int_Disconnect_

E?)ngﬁ) Waiting_for_End_
‘ _Of_Temporary_

Set Tssf to last

used time interval b s o
and restart Tss ' ' CallActive :=

"FALSE

TC_Release |
Pending

Int_TC_Released

Int_Error

Waiting_For_
_Instructions

Complete_all ||
FCI_record

Wait_For_ idl
_Request e

Figure 4.64l: Process gsmSSF (sheet 12)
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Process gsmSSF
I Invocation of gsmSSF in MO,
'MT, VT or CF call case. */

13(33)

[* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

Waiting_for_End_Of_Temporary_Connection,
W aiting_for_End_Of_User_Interaction

Internal
,,,,,,,,, [ [
Tw expire - +Internal - |Tsw expire< - Tcp expire< - |Teed expiréd
Int_Apply_| ‘
Warning_Tcne Internal Release?
,,,,,,,,,,,,,,,,,, No . ;
.+ This provokes the MSC ‘ = ~
"to play a tone to the party Handle_ACR| - - -
,for whom the BCSM is operating
””””””””” Int_Disconnect_
Set Tssf to last Forward_Connections
used time interval
nd restart Tssf
Handle_CIR
tore
Sparamet Start Tced
Yes
No ., |Complete_all||
Set stored FCI_record
”””” e parameters
‘ as applicable |
Int_Release
o Send_e_
) Parameters
2 C
R Co Stop Tssf
Store curent o
value of Tcp
Application_
End
" This provokes the MSC ) CallActive = -
"to send e parameters to TRUE

'the calling party

‘No stored
' e-parameters exist
,after this setting

CallActive := FALSE; L
‘CallReleasedAtTcpEXxpiry' present;

Figure 4.64m: Process gsmSSF (sheet 13)
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Process gsmSSF 14(33)
‘r/*i Iﬁvbéaiidn 701; gsmSSF iﬁ MO " /* Signals to/from the left are to/from the MSC;

"MT, VT or CF call case. */ ‘ signals to/from the right are

to/from the gsmSCF. */

Tw expired~ - - > - - |Tced expiréd
Int_Apply_|
Warning_Tone
Set stored ‘
" |e parameters ‘
. Las applicable | ing~ No j
: Swer s CAP_ -
© “~to MS? No " |Apply_Charging_
Yes 1 | Handle_CIR
,,,,,,,,,,, ‘ + |Complete_all||
No stored o ' || FCI_record : ‘
e-parameters exist:’ N I "
after this setting | omplete_all |
Handle_ACR/| - - » éﬁgllcatlon_ -
Int_Release
Send e Set Tssf to last
"""" Parameters used time interval
and restart Tssf
Store curent
value of Tcp Start Tced
: & | f : Application_
‘ ! ‘ End
: :'I;hiisrp}O\rldkésitHeil\/ilsici éé"Acrti\r,e’;:’ ) | : “
"to send e parameters to TRUE T ‘
thecalingparty ...
. This provokes the MSC CalActive := FALSE;
"to play a tone to the party 'CallReleasedAtTcpExpiry' present’

for whom the BCSM is operating - - - . .. .00

Figure 4.64n: Process gsmSSF (sheet 14)
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Process gsmSSF

15(33)
:7/*7In’vci)cétiiori1 6f gsmSSF ih MO,W " /* Signals to/from the left are to/from the MSC;
"MT, VT or CF call case. */ signals to/from the right are
‘ to/from the gsmSCF. */

,,,,,,,,,,,,,,,,,,

Wiaiting_for_End_
_Of_User_

CAP_Apply” CAP_Disconhect_\ |nt SRF_ CAP_Res
Charging ForwardCaéaqnection

e’  |CAP_Play CAP_Prompt & |cAP_Cancel_
_Released | Timer _Announcement |_Collect_User

USEI_ | (Invoke_|
| _Information ‘
'CallActive := Relay the operatio
Handle_AC Handle_ACR Handle ACR| - >- - - - ’:FALSE to the SRF> - —:q'o SRF
Int_Disconnect_ Set Tssf to Set Tssf to las
Forward_Connection CAP_Reset_Timer used time interval
time interval an end_LESITaLtlSS]
restargFsst
Set Tssfto last Set Tssf to defaultSet Tssf to default
used time intervahon user interactiomon user interaction
and restart Tssf  time interval an

time interval an
restart Tssf

Waiting_For_End_ Waiting_For_\ Waiting_for_Eng_
Of _User_ ct _Of _User_
_ i __Interaction,

restart Tssf

_Instructions

Figure 4.640: Process gsmSSF (sheet 15)
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Process gsmSSF 16(33)

./* Invocation of gsmSSF in MO, . [* Signals to/from the left are to/from

"MT, VT or CF call case. */ ‘ the process Generic_SRF;
‘ signals to/from the right are

”””””””””” Waiting_for_Eny_ to/from the gsmSCF unless
_Of User_ otherwise stated. */

CAP_Cantelled. CAP_Cantel_ . __ CAP Prompt &
_error >_Failed_error From SRF ;- - ~ _Collect_U ser From SRF '
,,,,,,,, ' Information =~ . . . _
‘ N “Result——
Relay the operaton/ .
result/error tg’the Internal
gsmsce .~

Wiaiting_for_End_
_Of _User_

Int_Disconnect_
Forward_Connection

SRF_Release

Pending

Int_SRF_Released

Int_Error

Complete_all|
FCI_record

Wait_For_ Idl
_Request e

Figure 4.64p: Process gsmSSF (sheet 16)
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Process gsmSSF 17(33)
‘r/*i Iﬁvbéa’iidn 701; gsmSSF iﬁ MO " /* Signals to/from the left are to/from the MSC;
"MT, VT or CF call case. */ ‘ signals to/from the right are
Ll Monitoring to/from the gsmSCF */
———
Int_DP_O| Answer Int_DP_T |Answer
CAP_Canegel_(All)
Handle_ O Handle T
Disarm all Answer Answer
EDPs N
ID
Cancel all
reports
Perform implicit
disarming of DPs.
CAP_Event\
_Report_BC3M
,,,,,,,,,,,,,,,,, i ntinue)
_For DP Q/T Disconnect the DP CAP_Event\
is only disarmed for theleg " Disarm this DP| ﬁsti?ﬁrrtﬁfc M
for WhICh the event was - - Perform implicit ( I
receved. "' disarming of DPs.
‘ if Disarm this DP|
No — >~_ oo Perform implicit
disarming of DPs.
L Any remaining armed
EDPs or Outstanding
Ye tst i t? —
S outstanding repor | Requests =1
Application .
- Int_Continue
End - Set Tssf to defalilt
\L non user interaction
Tssf timer value and
Complete_all| Monitoring restart Tssf
FCI_record Waiting_For_
_Instructions

Int_Continue

Wait_For_ idl
_Request e

Figure 4.64q: Process gsmSSF (sheet 17)
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Process gsmSSF 18(33)
' Invocation of gsmSSF in MO, -,
'MT, VT or CF call case. */

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

Monitoring

Int. DP_O_No_Answer,

Int. DP_T_No_Answer,

Int_ DP_O_Busy,

Int. DP_T_Busy,
Int_DP_Route_Select_Failure

EDP_R
Not armed for LegID
Handle ACR|- - - - - - L I, Handle_ACR
‘ + ' CallActive :=
'FALSE
Stop Delta | - - - - - - - - Stop Delta
Perform implicit
disarming of DPs.
CaltForwarding
pending?
N Yes
Handle_CIR_| Handle_CIR_|
Handle_CIR leg (leg2) leg (leg2)
Any remaining armed CAP_Event\
EDPs or _Report_BC3SM
No outstanding report? (Interrypte
Complete_all|| Yes
| FCI_records Complete_ Disarm this DP|.
| FCI_record © ° ~Perform implicit
(leg2) . disarming of DPs.
Application_
End Outstanding_

Int_Continue

| Requests =1

Skt Tssf to default
non user interaction
Tssf timer value and

Int_Contin

Monitoring

For DP O/T Disconnect the DP .
is only disarmed for the leg

for which the event was

received.

Figure 4.64r: Process gsmSSF (sheet 18)
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Process gsmSSF

+/* Invocation of gsmSSF in MO, *
'MT, VT or CF call case. */

Monitoring

19(33)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are
to/from the gsmSCF. */

‘Handling of CAP_Release_Call
"is only specified in a control
‘relationship.
‘The gsmSCF shall not send a
'CAP_Release_Callin a
‘monitor relationship

Int_O_Exception,
Int_T_Exception

CAP_
Apply Charging = =~~~ ~ =~ "~

False
Handle_CIR
CallActive := - I<§AF:_ char
: arg
Complete_all || FALSE o _
FCI_records
False
Handle_CIR
Application_
End ‘
Complete_all ||
FCI_records
Int_Release_Call ‘
Abort

=

Handle_AC

Monitoring

Figure 4.64s: Process gsmSSF (sheet 19)
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Process gsmSSF 20(33)
‘r/*i Iﬁvbéa’iidn 701; gsmSSF iﬁ MO " /* Signals to/from the right are
'MT, VT or CF call case. */ ‘ to/from the gsmSCF. */

Waiting_For_Instructions,
Waiting_For_End_Of_Temporary_Connection,
Waiting_For_End_Of_User_Interaction

CAP_
Furnish_Charging_

Set Tssf to last
sed time interva
and restart Tss

c

Non-completed CAMEL
logical call record
exists for this leglD?

No

Create CAMEL logical

Fo 1? call record
"Append"
Not present,
"Overwrite"
pend free format Overwrite all CAMEL rite FCI data
logical call record in CAMEL logical
data with this FCI data

Figure 4.64t: Process gsmSSF (sheet 20)
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Process gsmSSF 21(33)
' Invocation of gsmSSF in MO, -,
'MT, VT or CF call case. */

to/from the gsmSCF. */

[* Signals to/from the right are%

Non-completed CAMEL
logical call record
exists for this leglD?

No

Crepte CAMEL logical

Cr call record
"Append"”
Not present,
"Overwrite"
Append free format Overwrite all CAMEL Write FCI data
Jata to existing logical call record in CAMEL logical
i data with this FCI data call r?mrd

Monitoring

Figure 4.64u: Process gsmSSF (sheet 21)
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Process gsmSSF 22(33)

' Invocation of gsmSSF in MO,
' *

‘MT, VT or CF call case. */ | /* Signals to/from the right are
—————————————————— to/from the gsmSCF. */

Waiting_For_Instructions,
Waiting_For_Instructions_for_DS,
Waiting_For_End_Of_User_Interaction,
Waiting_For_End_Of_Temporary_Connection

CAP_Sen
Charging_|

Set Tssf to last
sed time interval
and restart Tss!

c

Handle_SCI|| - - See section 4.5.6.3

Charging_Information

Handle_SCI|| - - See section 4.5.6.3

Figure 4.64v: Process gsmSSF (sheet 22)
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Process gsmSSF 23(33)
‘r/*i Iﬁvbéaiidn 701; gsmSSF iﬁ MO " /* Signals to/from the right are
'MT, VT or CF call case. */ ‘ to/from the gsmSCF. */

Waiti

g_For_Instructions

Set Tssf to last
sed time interval
and restart Tss

c

store request

Waiting_For_Instructions

Oustanding Call Information Report:=
Oustanding Call Information Report +1

Figure 4.64w: Process gsmSSF (sheet 23)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 196 ETSI TS 123 078 V3.6.0 (2000-09)

Process gsmSSF 24(33)
‘r/*i Iﬁvbéaiidn 701; gsmSSF iﬁ MO " [* Signals to/from the left are
'MT, VT or CF call case. */ ‘ to/from the MSC. */

Monitoring

Int_DP_Analysed_
_Information

Int_Continue

Monitoring

Figure 4.64x: Process gsmSSF (sheet 24)
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Process gsmSSF 25(33)
:7/*7 Iﬁvbciatiioin 7of7 gisriné.S’.F’ iﬁ MO . [* Signals to/from the left are to/from the MSC;

"MT, VT or CF call case. */ ‘ signals to/from the right are
Ll to/from the gsmSCF. */
Waiting_for_

Instructions

CAP_
CAP_Conk@e CAP_COHK‘ét _ReleaseC<

CAP_
Furnish_Charging_

Set Tssf to last
used time interval Stop Tssf Stop Tssf Stop Tssf Stop Tssf
and restart Tss
Yes Int_Continue_ )
_With_ Int_Continue Int_Connect Int_Release Call
Argument
No = N|
Create CAMEL logical Application_
call record End
~Write FCl data, Overwrite CAMEL Complete_all |
in CAMEL logical logical call record FCI Records
call record with FCI data -
Waiting_for_
Instructions Idle
or D
Non-completed CAMEL

~|logical call record
exists for this legID?

Figure 4.64y: Process gsmSSF (sheet 25)
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Process gsmSSF

26(33)
‘r/*i Iﬁvbéaiidn 701; gsmSSF iﬁ MO " /* Signals to/from the left are to/from the MSC;
'MT, VT or CF call case. */ ‘

signals to/from the right are
to/from the gsmSCF. */

Waiting_for_
Instructions
ar D

Int | ©|Timer expir Int. DP_O|
nterna ‘ Tssf Abandon
Abort Stop Tssf
Complete_all ||
Int_Error FCI_records
Complete_all|| |Application_
FCI_records End

L L

s

Figure 4.64z: Process gsmSSF (sheet 26)
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Process gsmSSF 27(33)
‘r/*i Iﬁvbéa’iidn 701; gsmSSF iﬁ MO " /* Signals to/from the left are to/from the MSC;

"MT, VT or CF call case. */ ‘ signals to/from the right are

to/from the gsmSCF. */

aiting_For_)
Instructions

Await_Temporaty
Connection_
E ishment_ DS

Int_Temparary_
Connection_
Establishe:

~ailed

N Error ETC faijed
Set Tssf to use

interaction timer
value and resta

—

Set Tssf to last
sed time interva
nd restart Tss

Iem_pmagg
Connection_For_DSI Waiting_For
Instructions_For DS

c

Figure 4.64aa: Process gsmSSF (sheet 27)
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Process gsmSSF 28(33)
‘r/*i Iﬁvbéa’iidn 701; gsmSSF iﬁ MO " [* Signals to/from the left are to/from the MSC;
"MT, VT or CF call case. */ ‘ signals to/from the right are
to/from the gsmSCEF. */

Int. TC_Released Tssf expire

ForwardConnection

Int_Disconnect_ Set Tssf to
Forward_ CAP_Reset_Timer
Cannectio time interval an

restarnt Tssf

Set Tssf to last

used time interval
and restart Tss! _

structions_For DS

Int_Disconnect_
Forward_Connection

TC_Release

In Pending_DS

i
=)
=
=3
Q
-
o
=

Int_TC_Released

Int_Error

Complete_all]
FCI_record

Figure 4.64bb: Process gsmSSF (sheet 28)
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Process gsmSSF 29(33)

+/* Invocation of gsmSSF in MO, * /* Signals to/from the left are to/from the MSC;
"MT, VT or CF call case. */ signals to/from the right are
to/from the gsmSCF. */

Wai;ing_for_

=
c
=}
=,
o
=3
o
T
o

=

O
wn

CAP_Con
Resource

ectTo

Stop Tssf

Connect_To |

Resource
result
fall
pass
Set Tssf to use Set Tssf to last
interaction timer used time interval
value and restart nd restart Tssf

Waiting_For

Return apprapriate
_End_Of_

error to the

User_}

Instructions_For_DS

Figure 4.64cc: Process gsmSSF (sheet 29)
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Process gsmSSF

+/* Invocation of gsmSSF in MO, * /* Signals to/from the left are
"MT, VT or CF call case. */ ‘ to/from the MSC,;

‘ signals to/from the right are
to/from the gsmSCF. */

30(33)

Waiting_for_End_Of_Temporary_Connection_For_DS,
Waiting_for_End_Of_User_Interaction_For_DS

Int DP_O|
_Abandon

Stop Tssf

Complete_all ||
FCI_records

Application_
End

Figure 4.64dd: Process gsmSSF (sheet 30)
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Process gsmSSF 31(33
9 /* Signals to/from the left are to/from the MSC; ( )
" lnveeat P MO signals to/from the right are
/* Invocation of gsmSSF in MO, toffrom the gsmSCF. */

: MT, VT or CF call case. */

7777777777777777777 Wiaiting_for_End_
_Of User_
_In ion_For/DS

CAP_Discophect_\ |nt SRF_| |CAP_Reset’ |CAP_Play CAP_Prompt & |caP_Cancel_
ForwardConnection” Released | Timer _Announcement _CoIIect_T_ er_ | (Invoke_|
ation

Infor
L \ -

Relay the operation
to the SRF\i to SRF
Int Disconnect Set Tssf to Set Tssf to last
Fo?ward Conngction C AP_Reset_Timer used time interval
- time interval an and restart Tss
restart-Tssf J
1
Set Tssf to default Set Tssf to default
non user interaction non user interaction
time interval and time interval and
restart Tssf restart Tssf
\ \

iting_For | Wiaiting_for_End_
_Instructions_For/ DS _Of_User_
_In /DS

Figure 4.64ee: Process gsmSSF (sheet 31)
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Process gsmSSF
I Invocation of gsmSSF in MO,
'MT, VT or CF call case. */

32(33)

/* Signals to/from the left are to/from
the process Generic_SRF;

signals to/from the right are

to/from the gsmSCF unless

otherwise stated. */
from SRF — ——————— - - -
Wiaiting_for_End_ ‘
from SRF + = Internal
In DS ( L
[ \ \ \
CAP_Cancelleds. CAP_Cancel CAP_Prompt_& CAP_
error Eailed error _Collect_User_ Specialised_
- - - _Information_ Resource |
‘ N — ort
Relay the operation/
result/error tothe
gsmSCE
Int_Disconnect_
Forward_Connection
Wiaiting_for_End_
_Of _User_
In i DS RF_Release
- - = Pending_DS
Int. SRF_Released
Int_Error
Complete_all|
FCI_record
Idle

Figure 4.64ff: Process gsmSSF (sheet 32)
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Process gsmSSF
' Invocation of gsmSSF in MO,
'MT, VT or CF call case. */

* (Idle,
ait_For_Request)

CAP_
_CallGap

33(33)

signals to/from the right are

/* Signals to/from the left are to/from the MSC;
to/from the gsmSCF. */

to a new
gsm_SSME_SSF
process

Int_CallGal

Figure 4.64gg: Process gsmSSF (sheet 33)
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One processisinstantiated for each Call Gap message received from a gsmSCF.
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Process gsm_SSME_SSF

/* Timers used in the gsmSSF process:

*/

Tcgd : Timer for call gapping duration (set with the Gap duration parameter
Tcgi : Timer for call gapping interval (set with the Gap interval parameter)

Int_CallGal

gsmSCF and gsmSSF
belong to the same PLMN ?

Gap context with same
criteria and gsmSCF address
(if available) already exists ?

Yes

1(2)

/* Signals to/from the left
are to/from the gsmSSF ;
signals to/from the right are
to/from internal processes */

Remove
No
CallGap

Store_Call_
| Gap_Criteria

e |

>

To gsm_SSME_SSF
process that handles the
old Call Gapping context

Figure 4.65a: Process gsm_SSME_SSF (sheet 1)
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Process gsm_SSME_SSF

2(2)

[* Signals to/from the left

‘ ) are to/from the gsmSSF ;
L ‘ Active signals to/from the right are
to/from internal processes */

\ \

Tcgi Trigger Tcgd Remove
expiry Tcgi expiry CallGap
| K
CG Reject := ; Clear Call Gapping
Start Tcgi
False g Context (i.e. remove

‘ timers and criteria)

CG Reject = ‘NOTE: The timer Tcqgi is started for the
True - |0 007 7 irst time after the first call encountering
‘the call gapping criteria is met.

e -

Figure 4.65b: Process gsm_SSME_SSF (sheet 2)
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Procedure Store_Call_Gap_Criteria

'[* Store parameters received in « *
'the CallGap operation */

Durati
value

-2

/* Note : see 84.6.2. for
the exact use of this
parameter */

else

CG Reject := false

CG Reject :=try

e C(G Reject :=false

Set Tcgd with network  |Set Tcgd with
specific value received value|

2 |

K
Start Tcgd
Inter /* Note : see 84.6.2. for
value the exact use of this
parameter */

0 1 else

[ \
CG Int := false CG Int := false CG Int := true

Set Tcgi with
received value

Result
= Fall

store Gap Criteria,
gsmSCF address

(if present) and
Gap Treatment

Result
= Pass

\

1(2)

/* Signals to/from the left
are to/from the MSC,;
signals to/from the right are
to/from the gsmSCF */

NOTE: CG Int and CG Reject internal variables are initiated with False value.
Figure 4.66: Procedure Store_Gap_Criteria (sheet 1)
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Procedure Check Gap_Criteria 1(2)

:7/*7C’hécik if ihé Célliéaip isT " /* Signals to the right are
‘ to the gsm_SSME_SSF. */

rapplicable. */

One Call Gapping
context active?

gsmSCF address of
the CSI belongs to the
same PLMN?

gsmSCF address of
the CSl is the same
as the gsmSCF
address stored
along the Gap
Criteria? (note)

Call parameters
match with Call Gap
criteria?

CG Reject = True ?

/* NOTE: this check is applicable
only if the gsmSCF address was
present in the CallGap operation. *

Trigger Tcgi

Set CallGap
Encountered
Result Result
:= fail ‘= pass

Figure 4.67: Procedure Check_Gap_Criteria (sheet 1)
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Procedure Check_Criteria_Collected _Info 1(1)

+f* Procedure to check o
'the criteria in the gsmSSF */,

D

Destination ny
triggering cri

No

Yes
No
Yes
Result= Result=
pass fail

Figure 4.68a: Procedure Check_Criteria_Collected_Info(sheet 1)
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Procedure Check_Criteria_Analysed_Info 1(1)

/¥ Procedure to check .
'the criteria in the gsmSSF */,

C number
tches stri
defi in

Yes  critetion?

No

Result:= Result:=
pass fail

Figure 4.69a: Procedure Check_Criteria_Analysed_Info(sheet 1)
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Procedure Check_Criteria_Unsuccessful 1(2)
*Procedure tocheck .+
'the criteria in the gsmSSF */,

Yes
No
Releas aus atches
ue defined +
criterion? No
Yes
Result:= Result:= Result:=
pass pass fail

Figure 4.70a: Procedure Procedure Check_Criteria_Unsuccessful(sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999

213 ETSI TS 123 078 V3.6.0 (2000-09)
Procedure Connect_To_Resource 1D
jiTHié pi)r(i)cieciiuirei ié cialileid,ivv’hien’ thé o " /* Signals to/from the left are to from the
ConnectToResource request is received Call Control Function in the MSC. */

JinWflor Mon state. ‘
Int_Connect_

To_Resource

Alvait_Resource

Connection

Int_SRF

Connected Int_CTR_Failed

result:=
pass

result:=
fail

Figure 4.71a: Procedure Connect_To_Resource (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 214 ETSI TS 123 078 V3.6.0 (2000-09)

Procedure Handle_AC 1)
'* This procedure shows the handling in -
‘'the gsmSSF for the operation CAP
'Apply Charging. */

Set Tssf to last
sed time interva
nd restart Tss

Yes

Stop Tced No

c

Start Tcp
a No
Yes
Start Tw
Stop delta
measurement H
AC pending:=
true
Tcp:=Tcp-delta

N Tw:=
Tw:=0 Tep-Warning time

\ N|

Figure 4.72a: Procedure Handle_AC (sheet 1)
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Procedure Handle_ACR 1D
:Tihiisipéoé:e’dﬁrie is 7ohly éailed 7at7th’e7 o " /* Signals to/from the right
"end of connection to an outgoing leg, . are to/from the gsmSCF. */

,a temporary connection or a connection -
‘to 2 SRF when the call can be continued

discard
e-values

AC pendi
true?

a=

No
If running
If running Stop Tw
Start Delta
CAP_ _ 'Value of Call Active in ACR is
Apply_Charging_~ " defined in the calling process
(process 'gsmSSF).
AC pending:=
false

%

Figure 4.73a: Procedure Handle_ACR (sheet 1)
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Procedure Handle_CIR 1(1)
f" Fi’rci)cieciiuireiiril tihé gsmSSF tb I P Signals to/from the right are
“handle Call Information Report. *[ toffrom the gsmSCF. ¥
Handle_CIR_|
leg (leg?2)
Handle_CIR |
leg (legl)

Figure 4.74a: Procedure Handle_CIR (sheet 1)
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Procedure Handle_CIR_leg 1(1)
zfinoéeidliJrie iin 7th’e gsmSSF ioT - [ Signals to/from the right are
"handle Call Information Report toffrom the gsmSCF. ¥/

“for the specified leg. */ ‘
;FPAR IN LegID LegType; ‘

0] nding~Call N
Infofmation Repert>07 0

Yes

Outsanding Call Information Report:=
Outsanding Call Information Report -1

CAP_Call_

Information
Repor

X

Figure 4.75a: Procedure Handle_CIR_leg (sheet 1)
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Procedure Complete_FCI_record

1(1)
/‘* 7P}0<7:eidliJrie iin 7th7eig§rri1875i: iof o - [* Signals to/from the right are
‘write Furnish Charging Information | toffrom the gsmSCF. ¥/
'data to CDR for the specified LegID. */

":FPAR IN LegID LegType; ‘ ( >

Non-completed Logical
CAMEL call record
exsists for this

LegID? Yes

complete CAME
lagical call reco

or

Figure 4.76a: Procedure Complete_FCI_record (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 219 ETSI TS 123 078 V3.6.0 (2000-09)

Procedure Complete_all_FCI_records 1(1)
/‘* I5r(7)cie(71uireiir71 tihe’ gsmSSF tb o [* Signals to/from the rightare%

'write Furnish Charging Information | toffrom the gsmSCF. ¥/
'data to CDR for the both LegIDs. */

Complete_
FCI_record
(legl)

Complete_
FCI_record
(leg2)

Figure 4.77a: Procedure Complete_all FCI_records (sheet 1)
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4.5.7 Assisting case
Assisting case involves the following processes:
- CAMEL_Assisting MSC,
- Assisting_gsmSSF.
The detailed error handling for these 2 processesis specified in 3GPP TS 29.078 [5].

Process CAMEL_Assisting_MSC 1(3)

‘P rocess inthe MSWC\ Signals to/from the left are to/from the
‘to handle an assis‘( 0 process CAMEL_OCH_ETC, CAMEL _
‘request ' TC_ETC or CAMEL_CF_ECT;

LoooC oo oo signals to/from the rightare to/from

the assisting_gsmS SF;

Initial Address

Int_Assist_
_Required

Wait_for_assisting_
_gsm_SSF_invoked
Int_assisting_ Release
_gsmS SF_inv oked

Wait_For
. Int_Release

_Assisting_ . -
Assisting_gsmSSF,

_Event
Idle >

Figure 4.78a: Process CAMEL_Assisting_MSC (sheet 1)
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Process CAMEL_Assisting_MSC 2(3)
L Signals to/from the left are to/from th

romnrensh\ s e e

‘request ‘ TC_ETC or CAMEL_CF_ECT;

signals to/from the right are to/from
the assisting_gsmSSF;
if not otherwise stated.

Wait_For_
Assisting_

Event

Int_assisting_
:gt_connect_To _gSmSSF_ Release
esource
_released
Int_Invoke_ ‘ Int_release_
_SRF to SRF Release _assisting_gsmSS|
L
Await_SRF_ Releasing_assisting_|
_Initialisation _gsSmSSF
Int_assisting_
gsmSSF_reIeasf

==

Figure 4.78b: Process CAMEL_Assisting_MSC (sheet 2)
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Process CAMEL_Assisting_ MSC
'Process in the MSC
'to handle an assist
request
Await_SRF_
_Initialisation

Signals to/from the left are to/from the
process CAMEL_OCH_ETC, CAMEL_
TC_ETC or CAMEL_CF_ECT;

signals to/from the right are to/from

the assisting_gsmSSF;

if not otherwise stated.

Int_SRF_ :
_Connecte< ’ —:from SRF

Cannect SRF to the
Call
Send_ACM_|| 'Procedure specified
If_Required "in GSM 23.018
Send_Answer | ' Procedure specified
If_Required 'in GSM 23.018

Int_SRF_Copnected

Wait_For_
Assisting_
___Event

Int_ CTR_Failed

Int_SRF_
_Connectidn_ -

S Int_assisting”
-from SRF Release _gsmSSF<
L _released
ToSRF - - |nt_Discon§t_s< Release
wait_gsmSR
disconnectio
Int_SRF_
From SRF " |Released

Int_release
_assisting_gsmSSF

Releasing_assistihg_
_0gsmSSF

Int_assisting”_
gsmSSF_released

.

3(3)

Figure 4.78c: Process CAMEL_Assisting_MSC (sheet 3)
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Process assisting_gsmSSF 1(6)
‘r/*i Ir;v;)cia{ioin 7of7 gisrﬁéS’Fiir; MO 1 " Signals to/from the left are to/from
'"MT or CF callcase. */ , the process CAMEL_Assisting_MSC;|

L signals to/from the right are
to/from the gsmSCF,
unless otherwise indicated.

/* Timers used in the assisting gsmSSF process:

Tssf: Application timer in the ssf.

Ranges for the default values for Tssf.

-non user interaction Tssftimer value: 1 second to 20 second
- user interaction Tssftimer value: 1 minute to 30 minutes
*/

Int_Assist_|
_Required

Int_assisting _
_gsmSSF |
_Invoked

n

et Tssfto default
nojn user interaction
Tssf timer intenda
and res*art Tssfl

Open Control
Relationship

CAP_Assis
_Request_

W aiting_for_
_Instructions

Figure 4.79a: Process Assisting_gsmSSF (sheet 1)
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Process assisting_gsmSSF
‘r/*i Ir;v;)cia{ioin 7of7 gisrﬁ S SiFi iﬁ M O 1 "
'"MT or CF callcase. */

W aiting_for_
_Instructions

2(6)

Signals to/from the left are to/from
the process CAMEL_Assisting_MSC;
signals to/from the right are

to/from the gsmSCF,

unless otherwise indicated.

CAP_Res<’imeh

CAP_Con
esource

%ﬁo

C

Set Tssf to
\P_Reset_Tim
me interval an

er

Int_Connect_
To_Resou

Int_assistin
_gsSmSSF |
_released

=S

Tssf

resar

‘From process
"CAMEL_Assisting_MSC

AWwait_Resource_
Connection

Int_SRF
Connecte

et Tssfto defal
ser interaction
timer value

and restart Tssf

W aiting_For
_End_Of_
r_Interaction

n

]

error to SCF

et Tssf to defa
n user interacti
imer value an

f

pn

aiting_For_
nstructions

Figure 4.79b: Process Assisting_gsmSSF (sheet 2)
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3(6)

Process assisting_gsmSSF

'Invocation of gsmSSF in MO,
MT or CF call case. ,

W aiting_for_End _
_Of_User_
_Interaction

Signals to/from the left are to/from
the process CAMEL _Assisting_M
signals to/from the rightare
to/from the gsmSCF,

unless otherwise indicated.

CAP_Disconnect
Forward_
_Connection

I* legID */ o

Set Tssf to default
user interaction
Tssf timer interva
andresrt Tssfl

Int_Disconnect_
_SRF

) Set Tssfto

CAP_Reset_Timer

time interval and
restart Tssf

Waiting_for_End_
_Of_User_
_Interaction

W aiting _For_
_Instructions

CAP_P &
CAP_Play_ —rrompL CAP_Cancel_
- >Int_SRF_Released |CAP_Reset_Tirfer _Colect_User_
_Announcemen N _(Invoke_ID)
_Information
Relay the operatiol 'ToSRF

to the SRF

SetTssf to last
used time interval
and restar Tssf

Waiting _for_End_
_Of _User_

_Interaction

Figure 4.79c: Process Assisting_gsmSSF (sheet 3)
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Process assisting_gsmSSF 4(6)
:|n;,ocianioniofigs;nsigpiin’m(;y\1 Signals to/from the left are to/from
MT or CF call case. ) the SRF;

signals to/from the right are

aiting_for_End to/from the gsmSCF.
_Of_User_
_Interaction

CAP_Cancelled_ CAP_Cancel] CAP_Prompt|& CAP_Specialised_
. _Collect_Usef_
_error _Failed_error 8 _Resource _Report
_Information_R esul;
[ % [

Relay the operation/
result/error to the
gsmSCF
Waiting_for_End_)
_Of_User_
_Interaction

Figure 4.79d: Process Assisting_gsmSSF (sheet 4)
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Process assisting_gsmSSF

iInvocation of gsmSSF in MO,
MT or CF call case.

aiting_for_End_
_Of_User_
_Interaction

Tssfexpires & - -

Abort

Int_disconnect_
_SRF

Wait_For_
sm_SRF_Release

Int_SRF_
Released

Int_assisting_|
_gsmSSF_
_released

=

5(6)

Signals to/from the left are to/from
the process CAMEL_Assisting_MSC;
signals to/from the right are

to/from the SRF,

unless otherwise indicated.

Figure 4.79e: Process Assisting_gsmSSF (sheet 5)
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Process assisting_gsmSSF 6(6)
‘r/*i Ir;v;)cia{ioin 7of7 gisrﬁéS’Fiir; MO 1 " Signals to/from the right are

'"MT or CF callcase. */ , to/from the process
Ll CAMEL_Assisting_ MSC.

‘W aiting_For_Instructions
~ 'W aiting_For_End_Of_User_lInteraction

Int_release
_assisting ¢
_gsmSSF

Terminate
Control
Relationship

Int_assistin

Figure 4.79f: Process Assisting_gsmSSF (sheet 6)
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Procedure Handle_O_Answer 1(1)
I Procedure in the gsmSSF

'to handle notification of ‘
Loriginating answer from the MSC */

to/from the MSC. */

[* Signals to/from the left are %

Start Tcp

No

Tw>07?

Yes

Start Tw

No Destination address
received in
Int_O_Answer?

Yes

Set Destination 'Set Destination
address=storeq address=received
Destination Destination

address' address'

Set indicators3
stored indicators

Figure 4.80a: Procedure Handle_O_Answer (sheet 1)
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Procedure Handle_T_Answer

/* Procedure in the gsmSSF v /* Signals to/from the left are
'to handle notification of

1(1)

‘ ‘ to/from the MSC. */
.terminating answer from the MSC */:

False AC
~Jendin

True

Start Tcp

No

Tw>0

Yes

Start Tw

ddress=stored
Destination
address

Fet Destination)

Set indicatorsS
gtored indicators

Figure 4.81a: Procedure Handle_T_Answer (sheet 1)
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4.5.8 Procedure CAMEL_Provide_Subscriber_Info

45.8.1 MS reachable
A Provide_Subscriber_Info Request is sent to VLR and the HLR waitsin state Wait_For_Information.

If the VLR returns a Provide_Subscriber_Info ack, the HLR uses the returned information to set the Subscriber Info to
be returned to the gsmSCF. As a network option, the HLR may use the returned Cell Id or Location Areato derive the
location number and/or Geographical Info. The mapping from cell 1D and location area to location number is network-
specific and outside the scope of the GSM standard.

NOTE: Thehandlinginthe VLR of Provide_Subscriber_Info Request is defined in 3GPP TS 23.018 [3].
45.8.2 MS not reachable

45821 Location Information requested
If VLR number isavailablein the HLR, then the Location Information is set to this parameter only.

If location information is not available in the HLR, no location information is set.

45.8.2.2 Subscriber State requested

The Subscriber State is set to "Network determined not reachable”.

4.5.8.3 Actions at state Wait_For_Information

The following actions are possible in state Wait_For_Information depending on the result of the
Provide_Subscriber_Info Request sent to VLR.

45.8.3.1 Provide_Subscriber_Info ack

The Location Information or/and the Subscriber State are set to the received information.

45.8.3.2 Provide_Subscriber_Info Negative Response

If location information was requested the VLR number is provided as location information. If the subscriber state was
requested the subscriber state is set to "not provided from VLR".
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Procedure CAMEL_Provide_Subscriber_Info

1(1)
Procedure in the HLR
\ LY Signals to/from the left are to/from
for Retrieval of Location inform ation Sonals
iand Subscriber Status .

MS reachable?

No
Wait_for_
_Inform ation
Provide_Subscribef Provide_Subscribgf
_Info ack Inform ation
negative res pons
Loc. info
requested?
No

No

Loc_Info=latest
stored loc. info
Status="unreliable”

Loc_info=
“unavailable"

L I

Subscriber

No status=
“Netw ork determ ine d
n hable"

Figure 4.82a: Procedure CAMEL_Provide_Subscriber_Info (sheet 1)

4.5.9 CAMEL specific handling of location updating and data restoration

When requesting location updating or data restoration the VLR shall indicate to the HLR which CAMEL phasesit
supports.

The CAMEL phase 2 HLR shall then send to the VLR CAMEL subscription data for one of the CAMEL phases
supported by the VLR or, if some different handling is required, data for substitute handling.
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When |ocation update has been completed, the MSC/VLR in which the subscriber is registered after the location update,
shall check the M-CSl. If a Mobility Management notification to the gsmSCF is required for this subscriber, then the
MSC/VLR shall now send the notification to the gsmSCF.

Refer to subclause 9.2.1 for adescription of M-CSl and the conditions under which a notification shall be sent.

4.5.10 Cross phase compatibility

To avoid a case by case fallback between the gsmSSF and the gsmSCF, the gsmSSF shall use the CAP phase
corresponding to the CAMEL phase negotiated on the HLR-VLR interface when it opens a dialogue with the gsmSCF.
The HLR-VLR negotiation of CAMEL phaseis per subscriber.

4.5.11 Handling of North American Carrier Information

The following procedures apply only when the HPLMN of the CAMEL subscriber and either the VPLMN (for a mobile
originated or forwarded call) or the IPLMN (for a mobile terminated call or forwarded call) are both North American. A
gsmSCF may then provide the gsmSSF with any of the following North American (NA) carrier related information
items.

- NA Carrier Information.
- NA Originating Line Information.
- NA Charge Number.

A gsmSSF shall use the received information items both to select any long distance carrier needed for the call and to
provide certain information needed by this carrier. Any required information items not received shall be defaulted to
those that would normally apply to the call in the absence of an interaction with a gsmSCF.

If any NA information item received from the gsmSCF is found to be invalid, the gsmSSF may either, as an operator
option, release the call or behave asif the invalid information item had not been sent.

If the carrier specified in the Carrier parameter is not supported in the VPLMN or IPLMN, the gsmSSF may either, as
an operator option, release the call or substitute for the unsupported carrier a preferred carrier of the VPLMN or
IPLMN.

Support of the NA Originating Line Information and Charge Number parametersis an operator optioninaVPLMN
based on roaming agreements with the operators of other PLMNs, A gsmSSF may ignore these items when received
from certain or all gsmSCFs located in other PLMNs and replace them with the corresponding default items for an MO,
MF, MT or VT call.

4.6 Description of information flows
This clause contains the detailed description of the information flows used by CAMEL.

Each Information Element, |E is marked as Mandatory (M), Conditional (C), Optiona (O) or Not applicable (-) for each
different traffic case, Mobile Originating call (MO), Mobile Forwarded call (MF), Mobile Terminating call in the
GMSC (MT) and Mobile Terminating call inthe VMSC (VT). This categorization is afunctional classification, i.e.,
stage 2 information and not a stage 3 classification to be used for the ASN.1 syntax of the protocol. This distinction
between MO, MF, and MT and VT callsis not applicableto al Information Flows.

The following principles apply for the handling of the | Es by the receiving entity:
- The gsmSSF shall functionally support al IEs which can be sent to it.
- ThegsmSCF may silently discard any |E which it does not functionally support.
- ThegsmSRF shall return an error if it does not functionally support alE which it receives.
- TheHLR may silently discard any |E which it does not functionally support.

Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.078.
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4.6.1 gsmSSF to gsmSCF information flows
46.1.1 Activity Test ack

46.1.1.1 Description

This IF isthe response to the Activity Test.

46.1.1.2 Information Elements

This IF contains no information elements.
4.6.1.2 Apply Charging Report

46.1.2.1 Description

ETSI TS 123 078 V3.6.0 (2000-09)

ThisIF isused by the gsmSSF to report to the gsmSCF the information requested in the Apply Charging IF.

4.6.1.2.2 Information Elements
Information element name MO | MF | MT | VT Description
Call Result M M M M [This IE contains the charging information to be provided by
the gsmSSF.
M Mandatory (The |E shall always be sent).
Call Result contains the following information:
Information element name MO | MF | MT | VT Description

Time Duration Charging Result M M M M [This IE is a list defined in the next table.

M Mandatory (The |E shall always be sent).

Time Duration Charging Result contains the following information:

Information element name MO | MF | MT | VT Description
Time Information M M M M |This IE is a choice between Time if No Tariff Switch and
Time if Tariff Switch.
Party To Charge M M M M [This IE is received in the related ApplyCharging operation

to correlate the result to the request. This IE shall be a
copy of the corresponding IE received in the Apply
Charging operation.

Call Active M M M M |This IE indicates whether the call is active or not.

Call Released at Tcp Expiry C C C C |This element is an indication that the gsmSSF has
released the call and terminated the dialogue, due to Tcp

expiry.

It shall be present when ACR is sent due to Tcp expiry and
the gsmSSF has released the call (because
‘ReleaselfExceeded’ was present in ACH operation).

In all other circumstances, this element shall be absent.

M Mandatory (The IE shall always be sent).
C Conditional (The |E shall be sent, if available).
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Time Information contains one of the following information:

Information element name MO | MF | MT | VT Description
Time If No Tariff Switch C C C C [This IE will be present if no tariff switch has occurred since
the detection of Answer for the connection to the Called
Party, the Temporary Connection, or the SRF connection,
otherwise it will be absent.
Time If Tariff Switch C C C C [This IE will be present if a tariff switch has occurred since
the detection of Answer for the connection to the Called
Party, the Temporary Connection, or the SRF connection,
otherwise it will be absent.

C Conditional (The lE shall be sent, if available).
4.6.1.3 Call Information Report

4.6.1.3.1 Description

This|F isused to send specific call information for asingle call to the gsmSCF as requested from the gsmSCF in a
previous Call Information Reguest.

4.6.1.3.2 Information Elements
Information element name MO | MF | MT | VT Description
Requested Information List M M M M [This IE specifies a list of Requested information Values
which are requested.
Leg ID M M M M |This IE indicates the party in the call for which information

shall be collected. When absent, it indicates the ‘outgoing’
leg created with Connect, Continue or Continue With
Argument.

M Mandatory (The |E shall always be sent).
46.1.4 Event Report BCSM

46.14.1 Description

ThisIF isused to notify the gsmSCF of a call-related event (i.e., BCSM events as answer and disconnect) previously
requested by the gsmSCF in a Request Report BCSM Event IF.

46.1.4.2 Information Elements

The following information elements are required:

Information element name MO MF MT VT Description
Event type BCSM M M M M |This IE specifies the type of event that is reported.
Event Specific Information C C C C |This IE indicates the call related information specific to
BCSM the event.
Leg ID M M M M |This IE indicates the party in the call for which the event
is reported.
Misc Call Info M M M M [This IE indicates the DP type.

M Mandatory (The |E shall always be sent).
C Conditional (The lE shall be sent, if available).

If the Event Type BCSM |E contains either O_Answer or T_Answer, then the Event Specific Information BCSM |E
contains the following information elements:

Information element name MO MF MT VT Description
Destination address M M M M |This IE specifies the destination address for the call leg.
OR - C C - |This IE indicates that the call was subject to basic
Optimal Routeing as specified in 3GPP TS 23.079 [36].
Forwarded call - M C C |This IE indicates that the call has been subject to GSM
call forwarding.

M Mandatory (The IE shall always be sent).
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C Conditional (The lE shall be sent if its value is True, otherwise it shall not be sent).
- Not applicable.

If the Event Type BCSM |E contains one of Route_Select Failure, O_Called Party Busy, O_Disconnect or
T_Disconnect, then the Event Specific Information BCSM |E contains the following information element:

Information element name MO MF MT VT Description

Cause C C C C |This IE indicates the cause.

C Conditional (The |E shall be sent if available).

If the Event Type BCSM IE contains T_Busy then the Event Specific Information BCSM |E contains the following
information elements:

Information element name MO MF MT VT Description
Cause C C C C |This IE indicates the cause.
Call forwarded - - C C |This IE indicates that the call may be forwarded by the
appropriate GSM Call Forwarding supplementary service.

C Conditional (The |E shall be sent if available).
- Not applicable.

If the Event Type BCSM IE contains T_No_Answer then the Event Specific Information BCSM | E contains the
following information element:

Information element name MO MF MT VT Description

Call forwarded - - C C |This IE indicates that the call may be forwarded by the
appropriate GSM Call Forwarding supplementary service.

C Conditional (The |E shall be sent if available).
- Not applicable.

If the Event Type BCSM I E contains O_No_Answer then the Event Specific Information BCSM |E is not included.
4.6.1.5 Initial DP

46.15.1 Description

ThisIF is generated by the gsmSSF when atrigger is detected at a DP in the BCSM, to request instructions from the
gsmSCF.
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46.1.5.2 Information Elements

The following information elements are required:

Information element name | MO | MF | MT | VT Description
Additional Calling Party - C C C |The calling party number provided by the access signalling
Number system of the calling user.
Bearer Capability M C C C [This IE indicates the type of the bearer capability
connection to the user.
Called Party Number C M M M |This IE contains the number used to identify the called

party in the forward direction.

For the MO and MF calls this parameter is used in the case
of TDP Route_Select_Failure (this is the destination
number used to route the call) and in the case of TDP Busy
and TDP No Reply (this is the MSISDN when the
destination number used for the call is a MSRN, or in the
case of unsuccessful establishment received from the HLR
via MAP interface, otherwise it is the number used to route
the call).

For the VT calls when there is no forwarding pending this is
the MSISDN received in the Provide Roaming Number; if
the MSISDN is not available, the basic MSISDN is used.
For the MT and VT call case when there is call forwarding
or call deflection pending, this is the MSISDN, i.e. not the
forwarded-to or deflected-to number.

Called Party BCD Number C - - - |This IE contains the number used to identify the called
party in the forward direction. It is used for MO call in all
cases except in the case of TDP Route_Select_Failure.
For the TDP Collected_Information, the number contained
in this IE shall be identical to the number received over the
access network. It may e.g. include service selection
information, such as Oand # digits, or carrier selection
information dialled by the subscriber.

For the TDP Analysed_Information, the number contained
in this IE shall be the dialled number received over the
network access or received from a gsmSCF in a
CONNECT operation, service selection information, such
as *and # digits may be present (see subclause 4.2.1.2.2),
carrier selection information dialled by the subscriber is not

present.

Calling Party Number M C C C |This IE carries the calling party number to identify the
calling party or the origin of the call.

Calling Partys Category M C C C |Indicates the type of calling party (e.g., operator, pay
phone, ordinary subscriber).

CallGap Encountered Cc Cc C C |This parameter indicates the type of gapping the related

call have been subjected to.
This parameter shall be present only if a call gapping
context is applicable to the initialDP operation.

Call Reference Number M M M M |This IE may be used by the gsmSCF for inclusion in a
network optional gsmSCF call record. It has to be coupled
with the identity of the MSC which allocated it in order to
define unambiguously the identity of the call.

For MO calls, the call reference number is set by the
serving VMSC and included in the MO call record.

For MT calls, the call reference number is set by the GMSC
and included in the RCF call record in the GMSC and in the
MT call record in the terminating MSC.

For VT calls, the call reference number is set by the GMSC
and included in the RCF call record in the GMSC and in the
MT call record in the terminating MSC.

For CF calls, the call reference number is set by the GMSC
and included in the CF record in the forwarding MSC.

Cause C C C C [This IE indicates the cause specific to the armed BCSM DP
event. This IE is applicable to DP Route_Select_Failure
and DP T_Busy. The cause may be used by the SCF to
decide about the further handling of the call.

Event Type BCSM M M M M |This IE indicates the armed BCSM DP event, resulting in
the Initial DP IF.
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Information element name

MO

MT

VT

Description

Additional Calling Party
Number

The calling party number provided by the access signalling
system of the calling user.

Ext-Basic Service Code

This IE indicates the type of basic service i.e., teleservice or
bearer service.

High Layer Compatibility

This IE indicates the type of the high layer compatibility,
which will be used to determine the ISDN-teleservice of a
connected ISDN terminal.

IMSI

This IE identifies the mobile subscriber.

IP SSP Capabilities

This IE indicates which SRF resources are supported within
the gsmSSF and are available. If this IE is absent, this
indicates that no gsmSRF is attached and available.

Location Information

This IE is described in the next table.

Location Number

For mobile originated calls this IE represents the location of
the calling party. For all other call scenarios this IE contains
the location number received in incoming ISUP signalling.

MSC Address

For MO calls, the MSC Address carries the international
E.164 address of the serving VMSC.

For MT calls, the MSC Address carries the international
E.164 address of the GMSC.

For VT calls, the MSC Address carries the international
E.164 address of the serving VMSC.

For CF calls, the MSC Address carries the international
E.164 address of the forwarding MSC.

GMSC Address

For CF calls, the GMSC Address carries the international
E.164 address of the GMSC.
For VT calls, the GMSC Address carries the international
E.164 address of the GMSC.

Carrier

The content of this IE is described in the next table.

The IE may be sent when the VPLMN and the HPLMN of
the subscriber are both North American.

For MO calls, this IE shall contain any carrier that was
dialed by the calling subscriber. If no carrier was dialed, the
IE shall contain the calling subscriber’s subscribed carrier.
For MT and VT calls, the IE shall contain the carrier
subscribed to by the called subscriber.

For CF calls, the IE shall contain the carrier subscribed to
by the forwarding subscriber.

Original Called Party ID

This IE carries the dialled digits if the call has met call
forwarding on the route to the gsmSSF.

Redirecting Party ID

This IE indicates the directory number the call was
redirected from.

Redirection Information

This IE contains forwarding related information, such as
redirection counter.

Service Key

| Z| £ O

<l 0O 0O O

< o of o

This IE indicates to the gsmSCF the requested CAMEL
Service. It is used to address the required application/SLP
within the gsmSCF.

Subscriber State

This IE indicates the status of the MS. The states are:

- CAMELBusy: The MS is engaged on a transaction for a
mobile originating or terminated circuit-switched call.

- NetworkDeterminedNotReachable: The network can
determine from its internal data that the MS is not
reachable.

- Assumedldle: The state of the MS is neither
"CAMELBusy" nor "NetworkDeterminedNotReachable".

- Not provided from VLR.

Time And Timezone

This IE contains the time that the gsmSSF was triggered,
and the time zone the gsmSSF resides in.

GSM Forwarding Pending

This parameter indicates that a forwarded-to-number was
received and the call will be forwarded due to GSM
supplementary service call forwarding in the GMSC/VMSC.
This parameter is present in the following cases:

- When the FTN is received from the HLR prior to
triggering in the Terminating_Attempt_Authorised DP.

- When a conditional call forwarding or call deflection is
invoked in the GMSC/MSC, and T_Busy or T_No_answer
is reported as a TDP.
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Information element name MO | ME | MT | VT Description

Additional Calling Party - C C C |The calling party number provided by the access signalling

Number system of the calling user.

Service Interaction Indicators C C C C |This IE is sent if it is received in the ISUP message or due

Two to previous CAMEL processing. The IE is described in a
table below.

CUG Index C - - - |See 3GPP TS 23.085 [9] for details of this IE.

CUG Interlock Code C C C C |See 3GPP TS 23.085 [9] for details of this IE. In the MO
case this IE is received from the VLR.

Outgoing Access Indicator C C C C |See 3GPP TS 23.085 [9] for details of this IE. In the MO
case this IE is received from the VLR.

M Mandatory (The IE shall always be sent).
C Conditional (The |E shall be sent, if available).

- Not applicable.

Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply:

Information element name MO MF MT VT Description

Location Number - - C C |See 3GPP TS 23.018 [3].

Service area ID Cc2 - C C |See 3GPP TS 23.018 [3].

Cell ID C2 C C [See 3GPP TS 23.018 [3].

Geographical information C - C C |See 3GPP TS 23.018 [3].

Geodetic information C - C C |See 3GPP TS 23.018 [3].

VLR number M - C M |See 3GPP TS 23.018 [3].

Age Of location information M - C C [See 3GPP TS 23.018 [3].

Current Location Retrieved - - - - [Not applicable

Location area ID Cc2 C C |See 3GPP TS 23.003 [37].

Selected LSA Identity C1 - C1 C1 [This IE indicates the LSA identity associated with the
current position of the MS. Shall be present if the LSA
ID in the subscriber data matches the LSA ID of the
current cell. In the case of multiple matches the LSA ID
with the highest priority shall be sent. See 3GPP
TS 23.073 [23].

M Mandatory (The IE shall always be sent).

C Conditional (The |E shall be sent, if available. Further conditions are in the description column.).

C1 Conditional (The IE shall be sent, if available and SoL SA is supported).

C2 Conditional (One and only one of the three conditional |1Es shall be sent).

- Not applicable.

Carrier contains the following information:

Information element name MO | MF | MT VT Description
Carrier ldentification Code M M M M [This IE uniquely identifies a North American long distance
carrier.
Carrier Selection Information M M M M [This IE indicates the way the carrier was selected e.qg.:

— dialled
— subscribed

M Mandatory (The IE shall always be sent).

Service Interaction Indicators Two contains the following information:

Information element name | MO | MF MT VT Description

Forward Service Interaction C C C C |This IE is described in a table below.

Indicator

HOLD Treatment Indicator C - - C [This IE indicates whether the CAMEL subscriber can
invoke HOLD for the call.

CW Treatment Indicator C - - C |This IE indicates whether CW can be applied for a call to
the CAMEL subscriber whilst this call is ongoing.

ECT Treatment Indicator C - - C |This IE indicates whether the call leg can become part of
an ECT call initiated by the calling subscriber.

C Conditional (The |E shall be sent, if available).
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- Not applicable.

Forward Service Interaction Indicator contains the following information:

Information element name MO | MF | MT VT Description
Conference Treatment Indicator| C C C C |This IE indicates whether the call leg can become part of a
MPTY call initiated by the called subscriber.
Call Diversion Treatment C C C C |This IE indicates whether the call can be forwarded using
Indicator the Call Forwarding or Call Deflection Supplementary
Services.

C Conditional (The lE shall be sent, if available).
4.6.2 gsMSCF to gsmSSF information flows

4.6.2.1 Activity Test

46.2.1.1 Description

ThisIF isused to check for the continued existence of arelationship between the gsmSCF and gsmSSF. If the
relationship is still in existence, then the gsmSSF will respond. If no reply is received, then the gsmSCF will assume
that the gsmSSF has failed in some way and will take the appropriate action.

46.21.2 Information Elements

This IF contains no information el ements.
4.6.2.2 Apply Charging

4.6.2.2.1 Description

ThisIF isused for interacting from the gsmSCF with the gsmSSF charging mechanisms to control the call duration.

4.6.2.2.2 Information Elements
Information element name MO | MF | MT VT Description

ACh Billing Charging M M M M [This IE specifies the charging related information to be

Characteristics provided by the gsmSSF and the conditions on which this
information has to be provided back to the gsmSCF.

Party To Charge M M M M |This IE shall be reflected in the corresponding IE of the
Apply Charging Report operation. This IE has no effect on
the charging procedures in the MSC.

M Mandatory (The IE shall always be sent).

ACh Billing Charging Characteristics contains the following information:

Information element name MO MF MT VT Description

Time Duration Charging M M M M [This IE is described in the next table.

M Mandatory (The |E shall always be sent).
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Time Duration Charging contains the following information:

Information element name MO MF MT VT Description
Max Call Period Duration M M M M |This IE indicates the maximum call period duration
timer.
Tariff Switch Interval (0] (0] (0] O |This IE indicates the tariff switch time until the next tariff
switch applies.
Release If Duration Exceeded (0] (0] (0] O [This IE indicates that the call shall be released when the

Max call Period Duration expires, with a warning tone if
the Play Tone IE is present. The cause used in the
release message shall be "normal unspecified".
Default is to continue the call.

Play Tone (0] - (0] O |This IE is set if a tone has to be played to the party for
whom the BCSM is operating. If present, this IE
indicates that 30 seconds before the Max Call Period
Duration timer expires,

a triple tone of 900 Hz (200 milliseconds tone, 200
milliseconds pause) shall be played.

M Mandatory (The IE shall always be sent).

O Optional (Service logic dependent).

- Not applicable.
4.6.2.3 Call Gap
4.6.2.3.1 Description

ThisIF isused to activate/modify/remove a call gap mechanism in the gsmSSF. The call gap mechanismis used to
reduce the rate at which specific service requests are sent to a gsmSCF-.

A Call Gap operation can only be sent on an opened dial ogue between a gsmSCF and a gsmSSF-.

It is possible to have severa call gapping conditions applicable to the same gsmSSF (i.e. each conditions were activated
for a defined Service (identified by the serviceKey) by a defined gsmSCF (identified by the gsmSCFAddress).

4.6.2.3.2 Information Elements
Information element name | Status Description
Gap Criteria M This IE specifies the criteria for a call to be subject to call gapping.
Gap Indicators M This parameter indicates the gapping characteristics.
Control Type (0] This parameter indicates the reason for activating call gapping.

The value "sCPOverloaded" indicates that an automatic congestion detection
and control mechanism in the SCP has detected a congestion situation.

The value "manuallylnitiated” indicates that the service and or
network/service management centre has detected a congestion situation, or
any other situation that requires manually initiated controls.

The controlType "manuallylnitiated” will have priority over "sCPOverloaded"
call gap.

It should be noted that also non-IN controlled traffic control mechanism can
apply to an exchange with the SSF functionality. As the non-IN controlled
traffic control is within the CCF, this traffic control has implicit priority over the
IN controlled traffic control. The non-IN controlled traffic control may also have
some influence to the IN call. Therefore it is recommended to take measures
to coordinate several traffic control mechanisms. The non-IN controlled traffic
control and co-ordinationof several traffic control mechanisms are out of the
scope of core INAP.

Gap Treatment (0] This parameter indicates how calls that were rejected due to the call gapping
condition and for which the Default Call Handling was set to "Release Call"
shall be treated.

M Mandatory (The IE shall always be sent).

O Optional (Service logic dependent).
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Gap Criteria contains one of the following (Choice):

Information element name

Status

Description

Basic Gap Criteria

O

This IE is a choice of various basic criteria.

Compound Gap Criteria

O

This IE is a choice of various criteria including a ScfID.

O Optional (Service logic dependent).

Compound Gap Criteria contains the following Information:

Information element name

Status

Description

Basic Gap Criteria

M

This IE is a choice of various criteria

ScflD

O

This |IE contains the address of the gsmSCF which initiated the CallGapping.

M Mandatory (The IE shall always be sent).

O Optional (Service logic dependent).

Basic Gap Criteria contains one of the following (Choice):

Information element name

Status

Description

Called Address

o

This parameter contains a string of digits. At each call attempt, when the
leading digits of the dialled number match this specific value, the call gapping
treatment shall be applied to this call.

Service

This parameter contains a service key value. At each call attempt, when the
service key match this specific value, the call gapping treatment shall be
applied to this call.

Called Address and Service

This parameter contains a specific string of digits and a service key value. At
each call attempt, when the leading digits of the dialled number and the
service key of a call match these specific values, the call gapping treatment
shall be applied to this call.

Calling Address and Service

This parameter contains a specific string of digits and a service key value. At
each call attempt, when the leading digits of the calling party number and the
service key match these specific values, the call gapping treatment shall be
applied to this call.

O Optional (Service logic dependent).

Gap Indicators contains the following information:

Information element name

Status

Description

Duration

M

Duration specifies the total time interval during which call gapping for the
specified gap criteria will be active.

A duration of 0 indicates that gapping is to be removed.

A duration of -2 indicates a network specific duration.

Other values indicate duration in seconds.

Interval

This parameter specifies the minimum time between calls being allowed
through.

An interval of O indicates that calls meeting the gap criteria are not to be
rejected.

An interval of -1 indicates that all calls meeting the gap criteria are to be
rejected.

Other values indicate interval in milliseconds.

M Mandatory (The |E shall always be sent).

Gap Treatment contains one of the following (choice):

Information element name

Status

Description

Information To Send

)

This parameter indicates an announcement, a tone or display information to
be sent to the calling party. At the end of information sending, the call shall be
released.

Release Cause

o

If the call is to be released, this IE indicates a specific cause value to be sent
in the release message. See EN 300 356-1 [20] for the coding.

O Optional (Service logic dependent).
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Information To Send contains one of the following (choice):

Information element name | Status Description
In-band Info o This parameter specifies the in-band information to be sent.
Tone 0] This parameter specifies a tone to be sent to the end-user.

O Optional (Service logic dependent).

In-band Info contains the following information:

Information element name | Status Description
Message Id M This parameter indicates the message(s) to be sent, it can be one of the
following:
Message Duration (0] This parameter indicates the maximum time duration in seconds that the
message shall be played/repeated. ZERO indicates endless repetition.

M Mandatory (The IE shall always be sent).
O Optional (Service logic dependent).

Message Id contains one of the following (choice):

Information element name | Status Description

Elementary Message Id o This parameter indicates a single announcement.

O Optional (Service logic dependent).
4.6.2.4 Call Information Request

4.6.24.1 Description

This|F isused to request the gsmSSF to record specific information about a single call and report it to the gsmSCF
(with a CalllnformationReport).

4.6.2.4.2 Information Elements
Information element name MO | MF | MT | VT Description
Requested Information Type M M M M [This IE specifies a list of specific items of information which
List are requested.
Leg ID M M M M |This IE indicates the party in the call for which information

shall be collected. When absent, it indicates the ‘outgoing’
leg created with Connect, Continue or Continue With
Argument.

M Mandatory (The |E shall always be sent).
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Requested Information Type List contains the following information:

Information element name MO | MF | MT | VT Description
Call Attempt Elapsed Time (0] (0] (0] O [This IE indicates that the Call Attempt Elapsed Time is
requested in the Call Information Report.
Call Attempt Elapsed Time is the duration between the end
of the CAMEL processing initiating call setup (Connect,
Continue or Continue With Argument IF) and the received
answer indication from the called party side.
For the Calling Party, the value of Call Attempt Elapsed
Time in the Call Information Report shall be set to 0.

Call Stop Time (0] (0] (0] O |This IE indicates that the Call Stop Time is requested in
the Call Information Report.

Call Stop Time is the time stamp when the connection is
released.

Call Connected Elapsed Time (0] (0] (0] O |This IE indicates that the Call Connected Elapsed Time is
requested in the Call Information Report.

Call Connected Elapsed Time is the duration between the
received answer indication from the called party side and
the release of the connection.

For a Calling Party, it indicates the duration between the
sending of IDP and the release of that party

Release Cause (0] (0] (0] O |This IE indicates that the Release Cause is requested in
the Call Information Report.
Release Cause is the release cause for the call.

O Optional (Service logic dependent).
4.6.2.5 Cancel

4.6.25.1 Description
ThisIF isused by the gsmSCF to request the gsmSSF to cancel all EDPs and reports.

4.6.25.2 Information Elements

The following information elements are used:

Information element name MO | MF | MT | VT Description

All Requests M M M M |This IE indicates that all active requests for
EventReportBCSM, ApplyChargingReport and
CallinformationReport shall be cancelled.

M Mandatory (The |E shall always be sent).
4.6.2.6 Connect

46.2.6.1 Description
ThisIF isused to request the gsmSSF to perform the call processing actions to route a call to a specific destination. To

do so, the gsmSSF may use destination information from the calling party and existing call set-up information
depending on the information provided by the gsmSCF.
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4.6.2.6.2 Information Elements

The following information elements are required:

Information element name | MO | MF | MT | VT Description

Alerting Pattern - - (0] O [This parameter indicates the kind of Alerting Pattern to be
applied.

Calling Partys Category (0] (0] (0] O (This IE indicates the type of calling party (e.g., operator,
pay phone, ordinary subscriber).

Destination Routing Address M M M M |This IE contains the called party number towards which the
call is to be routed.

Generic Number (0] (0] (0] O [This IE contains the generic number. Its used to convey the
additional calling party number, which e.g. could be used to
modify the calling line ID presented to the called user.

Carrier (®) (®) (®) O [This IE is described in the next table.

NA Originating Line Information| O (0] (0] O [This IE identifies the type of number in the Charge Number
(e.g. subscriber versus PLMN operator number).

Charge Number (0] (0] (0] O [This IE identifies the chargeable number for the usage of a
North American carrier.

O-CSlI Applicable - - (0] O [This IE indicates that the O-CSl, if present shall be applied
on the outgoing leg.

Original Called Party ID (0] (0] (0] O [This IE carries the dialled digits if the call has met call
forwarding on route to the gsmSSF or is forwarded by the
gsmSCF.

Redirecting Party ID (0] (0] (0] O [This IE indicates the directory number the call was
redirected from.

Redirection Information (0] (0] (0] O [This IE contains forwarding related information, such as
redirecting counter.

Suppression Of - - (0] O [This IE indicates that announcements or tones generated

Announcements as a result of unsuccessful call setup shall be suppressed.

Service Interaction Indicators (0] (0] (0] O [This IE is described in a table below.

Two

CUG Interlock Code (®) (®) (®) O [See 3GPP TS 23.085 [9] for details of this IE.

Outgoing Access Indicator o] O o] O |See 3GPP TS 23.085 [9] for details of this IE.

O Optional (Service logic dependent).
- Not applicable.
Carrier contains the following information:
Information element name MO | MF | MT | VT Description

Carrier Identification Code M M M M [This IE uniquely identifies a North American long distance
carrier.

Carrier Selection Information M M M M [This IE indicates the way the carrier was selected e.qg.:

— dialled
— subscribed

M Mandatory (The IE shall always be sent).

Service Interaction Indicators Two contains the following information:

Information element name MO | ME | MT | VT Description

Forward Service Interaction (0] (0] (0] O |This IE is described in a table below.

Indicator

Backward Service Interaction (0] (0] (0] O |This IE is described in a table below.

Indicator

HOLD Treatment Indicator (0] - - O |This IE indicates whether the CAMEL subscriber can
invoke HOLD for the call.

CW Treatment Indicator (0] - - O [This IE indicates whether CW can be applied for a call to
the CAMEL subscriber whilst this call is ongoing.

ECT Treatment Indicator (0] - - O [This IE indicates whether the call leg can become part of an
ECT call initiated by the CAMEL subscriber.

Connected number treatment (0] (0] (0] O |This IE indicates the treatment of the connected number at

indicator the originating side.

Non-CUG Call (0] (0] (0] O [This IE indicates that no parameters for CUG should be

used for the call (i.e. the call should be a non-CUG call).

O Optional (Service logic dependent).
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- Not applicable.

NOTE: Non-CUG Call shal not be present if at least one of CUG Interlock Code and Outgoing Access Indicator
are present in the Information Flow.

Forward Service Interaction Indicator contains the following information:

Information element name MO | MF | MT | VT Description

Conference Treatment Indicator| O (0] (0] O [This IE indicates whether the call leg can become part of a
MPTY call initiated by the called subscriber.

Call Diversion Treatment o o (0] O |This IE indicates whether the call can be forwarded using

Indicator the Call Forwarding or Call Deflection Supplementary
Services.

Calling Party Restriction (0] - - - |This IE indicates whether the CLI shall be marked as

Indicator Restricted by CAMEL action for the call.

O Optional (Service logic dependent).
- Not applicable.

Backward Service Interaction Indicator contains the following information:

Information element name MO | MF | MT VT Description
Conference Treatment Indicator| O (0] (0] O |This IE indicates if the call leg can become part of a MPTY
call initiated by the calling subscriber.
Call Completion Treatment (0] (0] (0] O |This IE indicates whether a CCBS request can be made for
Indicator the call. See also 3GPP TS 23.093 [38] for description.

O Optional (Service logic dependent).
4.6.2.7 Connect To Resource

4.6.2.7.1 Description

This|F isused to connect a call from the gsmSSF to a gsmSRF-.

46.2.7.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT Description
Service Interaction Indicators (0] (0] (0] O |This parameter indicates whether or not a bothway through
Two connection is required between the Calling party and the

gsmSRF. The handling when this IE is not present is
defined in EN 301 070-1 ([7]).

Resource Address 0] (0] (0] O |This IE indicates the physical location of the gsmSRF.

O Optional (Service logic dependent).

Resource Address contains the following information:

Information element name MO | MF | MT VT Description

IP Routing Address C C C C [This IE indicates the routeing address to set up a
connection towards the gsmSRF.

None C C C C [This parameter indicates that the call party is to be
connected to a predefined gsmSRF.

C Conditional.
4.6.2.8 Continue
4.6.2.8.1 Description

This IF requests the gsmSSF to proceed with call processing at the DP at which it previously suspended call processing
to await gsmSCF instructions. The gsmSSF completes DP processing, and continues basic call processing
(i.e., proceedsto the next point in call in the BCSM) without substituting new data from the gsmSCF.
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Thisinformation flow requests the gsmSSF to proceed the call processing with modified information at the DP at which
it previously suspended call processing to await gsmSCF instructions. The gsmSSF completes DP processing, and
continues basic call processing (i.e., proceeds to the next point in call in the BCSM) with the modified call setup
information as received from the gsmSCF.

4.6.2.9.2

Information Elements

The following information elements are required:

Information element name MO [ MF MT VT Description

Alerting Pattern - - (0] O [This parameter indicates the kind of Alerting Pattern to be
applied.

Calling Partys Category (@) (0] (0] O [This IE indicates the type of calling party (e.g., operator,
pay phone, ordinary subscriber).

Generic Number (0] (0] (0] O |This IE contains the generic number. Its used to convey
the additional calling party number, which e.g. could be
used to modify the calling line ID presented to the called
user.

Carrier ®) (®) (®) O [This IE is described in the next table.

NA Originating Line Information| O (0] (0] O [This IE identifies the type of number in the Charge Number
(e.g. subscriber versus PLMN operator number).

Charge Number 0] (0] (0] O [This IE identifies the chargeable number for the usage of a
North American carrier.

Suppression Of - - (0] O [This IE indicates that announcements or tones generated

Announcements as a result of unsuccessful call setup shall be suppressed.

Service Interaction Indicators 0] (0] (0] O [This IE is described in a table below.

Two

CUG Interlock Code 0 (®) - - |See 3GPP TS 23.085 [9] for details of this IE.

Outgoing Access Indicator (0] ®) - |See 3GPP TS 23.085 [9] for details of this IE.

O Optional (Service logic dependent).
- Not applicable.
Carrier contains the following information:
Information element name MO | MF | MT VT Description

Carrier Identification Code M M M M |This IE uniquely identifies a North American long distance
carrier.

Carrier Selection Information M M M M |This IE indicates the way the carrier was selected e.g.:

- dialled
- subscribed

M Mandatory (The IE shall always be sent).
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Service Interaction Indicators Two contains the following information:

Information element name | MO | MF | MT | VT Description
Forward Service Interaction (0] (0] (0] O [See the Information Flow table for the Service Interaction
Indicator Indicators Two IE in the Connect operation for an
explanation of this parameter.
Backward Service Interaction (0] (0] (0] O |See the Information Flow table for the Service Interaction
Indicator Indicators Two IE in the Connect operation for an

explanation of this parameter.

HOLD Treatment Indicator (0] - - O [This IE indicates whether the CAMEL subscriber can
invoke HOLD for the call.

CW Treatment Indicator (0] - - O [This IE indicates whether CW can be applied for a call to
the CAMEL subscriber whilst this call is ongoing.

ECT Treatment Indicator (0] - - O [This IE indicates whether the call leg can become part of an
ECT call initiated by the CAMEL subscriber.

Connected number treatment (0] (0] (0] O [This IE indicates the treatment of the connected number at

indicator the originating side.

Non-CUG Call (0] (0] - - |This IE indicates that no parameters for CUG should be

used for the call (i.e. the call should be a non-CUG call).

O Optional (Service logic dependent).
- Not applicable.

NOTE: Non-CUG Call shal not be present if at least one of CUG Interlock Code and Outgoing Access Indicator
are present in the Information Flow.

4.6.2.10 Disconnect Forward Connection
46.2.10.1 Description
ThislFisused:

- todisconnect a connection with a gsmSRF previoudy established with a Connect To Resource IF;

- todisconnect an initiating gsmSSF from an assisting gsmSSF and its associated gsmSRF. The |F is send to the
initiating gsmSSF.

46.2.10.2 Information Elements

This IF contains no information elements.
4.6.2.11 Establish Temporary Connection

46.2.11.1 Description

This IF isused to create a connection between an initiating gsmSSF and an assisting gsmSSF as a part of the assist
procedure. It can also be used to create a connection between a gsmSSF and a gsmSRF-.
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46.2.11.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT Description
Assisting SSP IP Routing M M M M  [This parameter indicates the destination address of the
Address gsmSRF or assisting gsmSSF for the assist procedure. As

a network operator option, the Assisting SSP IP Routing
Address may contain embedded within it, a "Correlation
ID" and " Scf ID", but only if "Correlation ID" and "Scf ID"
are not specified separately.

Correlation ID (0] (0] (0] O |This parameter is used for:

- the correlation of dialogues from the initiating gsmSSF->
gsmSCF with dialogues from gsmSRF -> gsmSCF

- the correlation of dialogues from the initiating gsmSSF->
gsmSCF with dialogues from assisting gsmSSF ->
gsmSCF.

Carrier This IE is described in the next table.

NA Originating Line Information This IE identifies the type of number in the Charge Number

(e.g. subscriber versus PLMN operator number).

Charge Number This IE identifies the chargeable number for the usage of a

North American carrier.

Scf ID This parameter indicates the gsmSCF identifier

O[O0l ©of o©|o
O[O0l ©of o©|o
O[O0l ©of o©|o
ool ©O| oO|0o

Service Interaction Indicators This parameter indicates whether or not a bothway through
Two connection is required between the Calling party and the
gsmSRF. The handling when this IE is not present is
defined in EN 301 070-1 ([7]).

M Mandatory (The |E shall always be sent).
O Optional (Service logic dependent).

Carrier contains the following information:

Information element name MO | ME | MT | VT Description
Carrier Identification Code M M M M [This IE uniquely identifies a North American long distance
carrier.
Carrier Selection Information M M M M [This IE indicates the way the carrier was selected e.qg.:
— dialled
— subscribed

M Mandatory (The IE shall always be sent).
4.6.2.12 Furnish Charging Information

46.2.12.1 Description

This IFisused to request the gsmSSF to include call related information in the CAMEL specific logical cal record. The
logical call record is created when FCI isreceived and alogical call record for that leg does not exist. For modelling
purposes the logical call record is buffered in the gsmSSF. The gsmSSF completes logical call records as defined in the
SDLs. Once thelogical call record is completed, then its free format datais moved to the corresponding CDR and the
logical call record is deleted.

The CSE can send multiple concatenated FCl's per leg for completion. The total maximum of free format datais 160
octets per leg. The 160 octets may be sent in one or more FCI operations. If there is non-completed free format data and
new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data is discarded and
the gsmSCF can send another 160 octets per leg. The SDLs of 3GPP TS 23.078 define when Logical CDRs are
completed. After the completion the gsmSCF can send another 160 octets of free format datain one or more FCI
operations for the called leg.

46.2.12.2 Information Elements

The following information elements are required:
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Information element name MO | MF MT VT Description

FCI Billing Charging M M M M [This IE is described in the next table.

Characteristics

M Mandatory (The |E shall always be sent).

FCI Billing Charging Characteristics contains the following information:

Information element name MO | MF MT VT

Description

FCIBCCCAMEL Sequence 1 M M M M

This IE is described in the next table.

M Mandatory (The IE shall always be sent).

FCIBCCCAMEL Sequence 1 contains the following information:

Information element name MO | MF | MT VT Description
Free Format Data M M M M |This IE is a free format data to be inserted in the CAMEL
logical call record.
Party To Charge M M M M [This IE indicates the party for whom a CAMEL logical call
record will be created.
Append Free Format Data (0] (0] (0] O |This IE indicates that the gsmSSF shall append the free

format data to the Logical call record.

- Ifthis IE is present and indicates "Append", the
gsmSSF shall append the free format data received in this
IF to the free format data already present in the Logical call
record for that leg of the call.

- If this IE is absent or in value "Overwrite", then the
gsmSSF shall overwrite all free format data already
present in the Logical call recird for that leg of the call, by
the free format data received in this IF.

If no Logical call record exists yet for that leg of the call,
then the gsmSSF shall ignore this IE.

M Mandatory (The |E shall always be sent).

O Optional (Service logic dependent).

4.6.2.13 Release Call

4.6.2.13.1 Description

This|F isused to tear down by the gsmSCF an existing call at any phase of the call for all partiesinvolved in the call.

46.2.13.2 Information Elements

The following information elements are required:

Information element name MO MF MT VT

Description

Release Cause M M M M

A number giving an indication to the gsmSSF about the
reason of releasing this specific call. This may be used by
MSC/GMSC for generating specific tones to the different
parties in the call or to fill in the "cause" in the release
message.

M Mandatory (The IE shall always be sent).
4.6.2.14 Request Report BCSM Event

4.6.2.14.1 Description

ThisIFisused to request the gsmSSF to monitor for a call-related event, then send a notification back to the gsmSCF

when the event is detected (see Event Report BCSM).
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4.6.2.14.2 Information Elements

The following information elements are used:

Information element name MO | MF | MT | VT Description

BCSM Event M M M M [This IE specifies the event or events of which a report is
reqguested.

M Mandatory (The |E shall always be sent).

BCSM Event contains the following information:

Information element name MO | MF | MT | VT Description
Event type M M M M [This IE specifies the type of event of which a report is
requested.
Leg ID C C C C [This IE indicates the party in the call for which the event
shall be reported.
Monitor Mode M M M M [When this IE is "interrupted", the event shall be reported as

a request, if it is "notifyAndContinue”, the event shall be
reported as a notification, if the IE is "transparent”, the
event shall not be reported.
DP Specific Criteria 0] 0] 0] O |This IE is described in the next table.

M Mandatory (The IE shall always be sent).

C Conditional.
O Optional (Service logic dependent).
DP Specific Criteriais defined as:

Information element name MO | MF | MT VT Description
Application Timer (0] (0] (0] O |This IE carries additional timer duration information (timer
values for No Answer event) required for arming
No_Answer EDPs in the gsmSSF. The TNRYy timer (value
defined between 10s and 40s) shall be shorter than the
network no answer timer.

O Optional (Service logic dependent).
4.6.2.15 Reset Timer

46.2.15.1 Description
ThisIF isused to refresh atimer.

4.6.2.15.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT Description
Timer Value M M M M [This IE specifies the value to which the indicated timer
shall be set.
Timer ID 0 0 (0] O |This IE indicates which timer shall be reset. It shall be set
to ‘Tssf'.

M Mandatory (The |E shall always be sent).

O Optional (Service logic dependent).
4.6.2.16 Send Charging Information

46.2.16.1 Description

ThisIF isused to send e-parameters from the gsmSCF to the gsmSSF. If charge advice information is received from the
gsmSCEF, it shall replace the charge advice information which would be generated by the MSC and inhibit any further
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generation of CAI by the MSC. Further processing of the charge advice information by the MSC shall be in accordance
with the GSM Advice of Charge Supplementary Service.

ThelFisonly usedinthe MO caseor inthe VT case.

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by
the MSC and sent to the M S, the behaviour of the service may be unpredictable or incorrect; the service
designer should therefore ensure that the first set of charge advice information is sent to the gsmSSF
before charge information is sent to the to the MS.

46.2.16.2 Information Elements

The following information elements are only used for the MO case and for the VT case:

Information element name MO | MF | MT | VT Description
SCI Billing Charging M - - M |This IE defines the Advice Of Charge related information to
Characteristics be provided to the Mobile Station
Leg ID M - - M [This IE indicates where the charging information shall be
sent.

M Mandatory (The |E shall always be sent).

SCI Billing Charging Characteristicsis defined as:

Information element name MO | MF | MT | VT Description

AOC After Answer C - - C |This IE is sent after an Answer from event has been
detected from the called party, the current connected SRF
or the temporary connection.

AOC Before Answer C - - C |This IE is sent before an Answer event has been detected
from the called party, the current connected SRF or the
temporary connection.

C Conditional (only one of these |[Es may be sent).

AQOC Before Answer is defined as:

Information element name MO | MF | MT | VT Description

AOC Initial M - - M [This IE contains CAl elements as defined in 3SGPP
TS 22.024 [31].

- O |See definition in the next table.

AOC Subsequent o

M Mandatory (The |E shall always be sent).
O Optional (Service logic dependent).
AOCSubsequent is defined as:

Information element name MO | MF | MT VT Description
CAl Elements M - - M [This IE contains CAl elements as defined in 3SGPP
TS 22.024 [31]
Tariff Switch Interval (e} - - O |This IE indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent).
O Optional (Service logic dependent).

AOCAfterAnswer is defined as:

Information element name MO | MF | MT | VT Description
CAIl Elements M - - M |This IE contains CAl elements as defined in 3GPP
TS 22.024 [31]
Tariff Switch Interval (0] - - O [This IE indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent).

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 253 ETSI TS 123 078 V3.6.0 (2000-09)

4.6.3 Optional (Service logic dependent) gsmSCF to gsmSRF information

flows
4.6.3.1 Activity Test
46.31.1 Description

ThisIF isused to check for the continued existence of a relationship between the gsmSCF and gsmSRF. If the
relationship is still in existence, then the gsmSRF will respond. If no reply is received, then the gsmSCF will assume
that the gsmSRF has failed in some way and will take the appropriate action.

46.3.1.2 Information Elements

This IF contains no information elements.
46.3.2 Cancel

46.3.2.1 Description

ThisIF isused by the gsmSCF to request the gsmSRF to cancel a correlated previous operation.

4.6.3.2.2 Information Elements

The following information elements are used:

Information element name MO | MF | MT VT Description

Invoke ID M M M M [This IE specifies the operation to be cancelled.

M Mandatory (The |E shall aways be sent).
4.6.3.3 Play Announcement

46.3.3.1 Description

ThisIFisused for inband interaction.

4.6.3.3.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT Description

Information To Send M M M M [This IE indicates an announcement or a tone to be sent
to the end user by the gsmSRF.

Disconnect From IP Forbidden M M M M  [This IE indicates whether or not the gsmSRF may be
disconnected from the user when all information has
been sent.

Request Announcement M M M M [This IE indicates whether or not a

Complete SpecializedResourceReport shall be sent to the gsmSCF
when all information has been sent.

M Mandatory (The IE shall always be sent).

O Optional (Service logic dependent).

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 254 ETSI TS 123 078 V3.6.0 (2000-09)

Information To Send contains the following information:

Information element name MO | MF | MT | VT Description
Inband Info C C C C [This IE indicates the inband information to be sent.
Tone C C C C |This IE indicates the tone to be sent. The mapping from

the code points of this IE to tones is a matter for
agreement between the gsmSCF operator and the
gSmSRF operator.

C Conditional (only one element shall be present).

Inband Info contains the following information:

Information element name MO | MF | MT | VT Description
Message ID M M M M [This IE is described in the next table.
Number Of Repetitions M M M M |This IE indicates the maximum number of times the
message shall be sent to the end-user.
Duration (0] (0] (0] O [This IE indicates the maximum duration time in seconds

that the message shall be played/repeated. Zero indicates
endless repetition.

Interval (@] (@] (@] O |This IE indicates the time interval in seconds between two
repetitions.

M Mandatory (The IE shall always be sent).
O Optional (Service logic dependent).

Message ID contains the following information:

Information element name MO | MF | MT | VT Description

Elementary Message ID C C C C |This IE indicates a single announcement

Text C C C C [This IE indicates a text to be sent. The text shall be
transformed to inband information (speech) by the
gsSmSRF.

Elementary Message IDs C C C C [This IE indicates a sequence of announcements

Variable Message C C C C [This IE indicates an announcement with one or more
variable parts.

C Conditional (only one element shall be present).

Tone contains the following information:

Information element name MO | MF | MT VT Description
Tone ID M M M M |This IE indicates the tone to be sent.
Duration (0] (0] (0] O [This IE indicates the maximum duration time in seconds

that the message shall be played/repeated. Zero indicates
endless repetition.

M Mandatory (The IE shall always be sent).

O Optional (Service logic dependent).
4.6.3.4 Prompt And Collect User Information (received information)

46.34.1 Description

ThisIF isused to interact with a call party in order to collect information.
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46.3.4.2 Information Elements

The following information elements are required:

Information element name MO [ MF MT VT Description
Collected Info M M M M |This IE is described in the next table.
Information To Send (0] (@] (@] O |This IE indicates an announcement or a tone to be sent to

the end user by the gsmSRF.

Disconnect From IP Forbidden (0] (0] (0] O |This IE indicates whether the gsmSRF shall be
disconnected from the user when all information has been

the valid digits to be collected.

First Digit Time Out If this IE is present, the first digit shall be received before

the expiration of the first digit timer expiration

sent.
O Optional (Service logic dependent).
Collected Info contains the following information:
Information element name MO | MF | MT VT Description
Collected Digits M M M M [This IE is described in the next table.
O Optional (Service logic dependent).
Collected Digits contains the following information:
Information element name MO | MF | MT | VT Description
Minimum Number Of Digits M M M M |This IE indicates the minimum number of valid digits to be
collected.
Maximum Number Of Digits M [This IE specifies the maximum number of valid digits to be
collected
End Of Reply Digit O [This IE indicates the digit(s) used to signal the end of input.
Cancel Digit O |[If this IE is present, the cancel digit can be entered by the
user to request a possible retry
Start Digit O |Ifthis IE is present, the start digit(s) indicates the start of
O
0]

O] O] O] o|o| =
O] O] O o|of =
O] O] O] o|o| =

Inter Digit Time Out If this IE is present, any subsequent valid or invalid digit
shall be received by the gsmSRF before the inter digit

timer expires.

o
o
o
@]

Error Treatment This |IE indicates what specific action shall be taken by the

gsmSREF in the event of error conditions occurring.

Interruptable Ann Ind (0] (0] (0] O |[If this IE is set to TRUE (default value) the announcement
is interrupted after the first valid or invalid digit received by
the gsmSRF. If this IE is present and explicitly set to
FALSE, the announcement will not be interrupted after the
first digit is received by the gsmSRF

Voice Information (0] (0] (0] O |This IE is optional, where the default value is specified
being FALSE. If the Voicelnformation IE is set to FALSE,
all valid or invalid digits are entered by DTMF If this IE is
present and explicitly set to TRUE, calling user is required
to provide all valid or invalid information by speech

Voice Back (0] (0] (0] O |This IE is optional, where the default value is specified
being FALSE. If the VoiceBack IE is set to FALSE, no
voice back information is given by the gsmSRF If this IE is
present and explicitly set to TRUE, the valid input digits
received by the gsmSRF will be announced back to the
calling user immediately after the end of input is received

O Optional (Service logic dependent).
InformationToSend is defined in subclause 4.6.3.3.
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4.6.4 gsmSRF to gsmSCF information flows

46.4.1 Activity Test ack

464.1.1 Description

This IF isthe response to the Activity Test.

46.4.1.2 Information Elements

This IF contains no information elements.
4.6.4.2 Assist Request Instructions

46.4.2.1 Description

ThisIF is sent to the gsmSCF by a gsmSSF which is acting as the assisting gsmSSF or by a gsmSRF.

46.4.2.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT VT Description

CorrelationID M M M M [This IE is used to associate the AssistRequestinstructions
IF from an assisting gsmSSF or by a gsmSRF with the
InitialDP from the initiating gsmSSF.

IP SSP Capabilities M M M M |This IE indicates which SRF resources are attached,
available and supported within the MSC where the
gsmSSF resides or the IP in which the gsmSRF resides.

M Mandatory (The |E shall always be sent).
4.6.4.3 Prompt And Collect User Information ack (received information)

46.43.1 Description

ThisIF isused by the gsmSRF to indicate the result a Prompt And Collect User Information IF.

4.6.4.3.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT VT Description

Digits Response C C C C |This IE indicates the digit sequence received from the end
user

C Conditional (The |E shall be sent, if available).
4.6.4.4 Specialized Resource Report

46.44.1 Description

ThisIFisused to response to a PlayAnnouncement | F when the announcement complete indication is set.

4.6.4.4.2 Information Elements

This IF contains no information elements.
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4.6.5 gsmSCF to Assisting SSF information flows
4.6.5.1 Activity Test

46511 Description

This|F isused to check for the continued existence of arelationship between the gsmSCF and assistSSF. If the
relationship is still in existence, then the assistSSF will respond. If no reply is received, then the gsmSCF will assume
that the assistSSF has failed in some way and will take the appropriate action.

4.6.5.1.2 Information Elements

This IF contains no information elements.
46.5.2 Cancel

46.521 Description

This|F isdescribed in subclause 4.6.3.
4.6.5.3 Connect To Resource

46.5.3.1 Description

This|IF isdescribed in subclause 4.6.2.
4.6.5.4 Play Announcement

46.54.1 Description
ThisIF isdescribed in subclause 4.6.3.

4.6.5.5 Prompt And Collect User Information

46.55.1 Description

ThisIF isdescribed in subclause 4.6.3.
4.6.5.6 Reset Timer

46.56.1 Description
ThisIF isdescribed in subclause 4.6.2.

4.6.6  Assisting SSF to gsmSCF information flows

4.6.6.1 Activity Test ack

46.6.1.1 Description

This IF isthe response to the Activity Test.

46.6.1.2 Information Elements

This IF contains no information elements.
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4.6.6.2 Assist Request Instructions

4.6.6.2.1 Description

ThisIF isdefined in subclause 4.6.4.
4.6.6.3 Prompt And Collect User Information ack (received information)

4.6.6.3.1 Description

ThisIF isdescribed in subclause 4.6.4.
4.6.6.4 Specialized Resource Report

4.6.6.4.1 Description
ThisIF isdescribed in subclause 4.6.4.

4.6.7 HLR to VLR information flows

46.7.1 Delete Subscriber Data

46.7.1.1 Description

ThisIFisused by an HLR to remove certain subscriber datafrom a VLR if the subscription of one or more
supplementary services or basic services is withdrawn. Note that this IF is not used in case of erasure or deactivation of
supplementary services. This|F is specified in 3GPP TS 29.002 [4].

46.7.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific IE:

Information element name Required Description
CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscriber data
Withdraw in VLR.
Specific CSI Withdraw C This IE indicates that one or more specific elements of CAMEL

Subscription Info shall be deleted from the VLR.

The specific elements of CAMEL Subscription Info which may be
deleted are:

- O-CSl with TDP criteria for O-CSI;

- TIF-CSI;

- D-CsI

- VT-CSI with TDP criteria for VT-CSI;

This IE should not be sent when CAMEL Subscription Info Withdraw is
present.

C Conditional (The IE shall be sent when deletion is requested).
4.6.7.2 Insert Subscriber Data

4.6.7.2.1 Description
ThisIF isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3GPP TS 29.002 [4].
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46.7.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific IE:

Information element name Required Description
O-Csl C This |E identifies the subscriber as having originating CAMEL services.
D-CsSlI C This IE identifies the subscriber as having originating CAMEL dialled
services.
VT-CSI Cc This |E identifies the subscriber as having terminating CAMEL services
in the VMSC.

C Conditional (The IE shall be sent, if required).

O-CSl contains the following information:

Information element name Required Description

gsmSCF Address M This IE is described in subclause 4.3.1

Service Key M This |E is described in subclause 4.3.1.

Default Call Handling M This IE is described in subclause 4.3.1.

TDP List M This IE is described in subclause 4.3.1.

DP Criteria 0] This IE is described in subclause 4.3.1.

CAMEL Capability Handling C This IE is described in subclause 4.3.1. If this IE is absent, this
indicates that CAMEL phase 1 is asked.

M Mandatory (The |E shall always be sent).
C Conditional (The IE shall be sent when required).
O Optional (servicelogic dependant).

D-CSl contains the following information:

Information element name Required Description
gsmSCF Address M This IE is described in subclause 4.3.2.
Service Key M This |E is described in subclause 4.3.2.
Default Call Handling M This IE is described in subclause 4.3.2.
DP Criteria M This |E is described in subclause 4.3.2.
CAMEL Capability Handling M This IE is described in subclause 4.3.2. The CAMEL Capability
Handling shall indicate CAMEL phase 3 or higher.

M Mandatory.

VT-CSI contains the following information:

Information element name Required Description
gsmSCF Address M This |E is described in subclause 4.3.4.
Service Key M This |E is described in subclause 4.3.4.
Default Call Handling M This IE is described in subclause 4.3.4.
TDP List M This IE is described in subclause 4.3.4.
DP Criteria (0] This |E is described in subclause 4.3.4.
CAMEL Capability Handling M This IE is described in subclause 4.3.4. The CAMEL Capability

Handling shall indicate CAMEL phase 3 or higher.

M Mandatory.

O Optional (servicelogic dependant).
4.6.7.3 Provide Subscriber Info

4.6.7.3.1 Description

ThisIFisdescribed in TS 23.018 [3] and is used by the HLR to request information (subscriber state and location) from
the VLR at any time.
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4.6.7.4 Provide Roaming Number

4.6.7.4.1 Description
ThisIF isspecified in 3GPP TS 23.018 [3] and used by the HLR to request a roaming number from the VLR.

46.7.4.2 Information Elements

Provide Roaming Number contains the following CAMEL specific |E:

Information element name Required Description

Suppression Of Announcements C This IE indicates that announcements or tones generated as a result of
unsuccessful call setup shall be suppressed.

Call Reference Number M This IE carries the Call Reference Number provided by the GMSC in
the Send Routeing Info IF..

GMSC Address M This IE is the E.164 address of the GMSC

Alerting Pattern C This IE indicates the kind of Alerting Pattern to be applied.

GMSC CAMEL Phases C This IE indicates the CAMEL Phases supported in the GMSC.

M Mandatory (The IE shall always be sent).
C Conditional (The |E shall be sent, if received from the GM SC in the Send Routeing I nfo).

4.6.8 VLR to HLR information flows

46.8.1 Insert Subscriber Data ack

46.8.1.1 Description

ThisIF isused by the VLR to indicate to the HLR the result of the Insert Subscriber Data IF. This IF is specified in
3GPP TS 29.002 [4].

46.8.1.2 Information Elements

Insert Subscriber Data ack contains the following CAMEL specific |E:

Information element name Required Description

Supported CAMEL Phases C This IE identifies which CAMEL phases are supported by the
MSC/VLR.

C Conditional (The |E shall always be sent when a CSl has been included in the I1SD).
4.6.8.2 Provide Subscriber Info ack

4.6.8.2.1 Description
ThisIFisdescribed in TS 23.018 [3] and is used by the VLR to provide the requested information to the HLR.

4.6.8.3 Update Location

4.6.8.3.1 Description

ThisIF isused by the VLR to provide the information about supported CAMEL phases to the HLR.
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4.6.8.3.2 Information Elements

Update Location contains the following CAMEL specific |E:

Information element name Required Description

Supported CAMEL phases C This IE indicates which phases of CAMEL are supported. It shall be
present if a CAMEL phase different from phase 1 is supported.
Otherwise may be absent.

4.6.8.4 Restore Data

46.84.1 Description
ThisIF isused by the VLR to provide the information about supported CAMEL phases to the HLR.

4.6.8.4.2 Information Elements

Restore Data contains the following CAMEL specific IE:

Information element name Required Description

Supported CAMEL phases C This IE indicates which phases of CAMEL are supported. It shall be
present if a CAMEL phase different from phase 1 is supported.
Otherwise may be absent.

46.9 HLR to GMSC information flows
4.6.9.1 Send Routeing Info ack

46911 Description

This|Fisspecified in 3GPP TS 23.018 [3] and is used by the HLR to transfer the requested routeing information to the
GMSC.
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46.9.1.2 Information Elements

Send Routeing Info ack contains the following CAMEL specific IE:

Information element name Required Description
Location Information C This IE indicates the location of the served subscriber.
O-Csl C This IE identifies the subscriber as having originating CAMEL services.

Shall be sent if O-CSl is active, and CFU or CFNRc has been invoked,
or if both O-CSI and T-CSI are active.

D-Csl C This IE identifies the subscriber as having originating CAMEL dialled
services.

Shall be sent if D-CSl is active, and CFU or CFNRc has been invoked,
or if both D-CSI and T-CSI are active.

Subscriber State C This IE indicates the status of the MS. The possible values of the IE
are:

- CAMELBusy: The VLR has indicated that the MS is engaged on a
transaction for a mobile originating or terminated circuit-switched call.
- NetworkDeterminedNotReachable: The VLR has indicated that the
network can determine from its internal data that the MS is not
reachable.

- Assumedldle: The VLR has indicated that the state of the MS is
neither "CAMELBusy" nor "NetworkDeterminedNotReachable".

- NotProvidedFromVLR: The VLR did not provide any information on
subscriber state even though it was requested.

T-CSlI C This IE identifies the subscriber as having terminating CAMEL
services.

Shall be sent if T-CSl is active and no Suppress T-CSI indicator is
present in the SRI.

Basic Service Code C This IE indicates the type of basic service i.e., teleservice or bearer
service.
CUG Subscription Flag C This IE indicates if the called party has a CUG subscription. It shall

only be sent if the T-CSl is active and included in the Send Routing
Information ack.

C Conditional (The lE shall be sent, if available).

Location Information containsis defined in 3GPP TS 23.018. The following differences apply:

Information element name Required Description
Current Location Retrieved - Not applicable
Location area ID C See 3GPP TS 23.003 [37]. Only one of the following conditional IEs
shall be sent:
- CellID

- Service area ID
- Location area ID

Selected LSA Identity C This IE indicates the LSA identity associated with the current position
of the MS. Shall be present if the LSA ID in the subscriber data
matches the LSA ID of the current cell. In the case of multiple matches
the LSA ID with the highest priority shall be sent. See 3GPP TS 23.073
[23].

C Conditional (The IE shall be sent, if available and SoLSA is supported).
- Not applicable

O-CSl isdefined in subclause 4.3.1.

D-CSl isdefined in subclause 4.3.2.
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T-CSl contains the following information:

Information element name Required Description
gsmSCF Address M This IE is described in subclause 4.3.3.
Service Key M This IE is described in subclause 4.3.3.
Default Call Handling M This IE is described in subclause 4.3.3.
TDP List M This IE is described in subclause 4.3.3.
CAMEL Capability Handling C This IE is described in subclause 4.3.3. If this IE is absent, this
indicates that CAMEL phase 1 is asked.

M Mandatory.
C Conditional.

4.6.10 GMSC to HLR information flows

4.6.10.1 Send Routeing Info

4.6.10.1.1 Description
ThisIFisdescribed in 3GPP TS 23.018 [3] and is used to request information from the HLR to route an M T call.

46.10.1.2 Information Elements

Send Routeing Info contains the following CAMEL specific |E:

Information element name Required Description
Alerting Pattern C This |E indicates the kind of Alerting Pattern to be applied.
Suppression Of Announcement C This IE indicates that announcements or tones generated as a result of

unsuccessful call setup shall be suppressed.
Shall be sent in the interrogation if available, i.e., when it has been
received from the gsmSCF.

Suppress T-CSI C This IE indicates that T-CSI shall be suppressed.
Shall always be sent in the second interrogation

Supported CAMEL Phases M This IE lists the supported CAMEL phases.

Call Reference Number M This IE carries the Call Reference Number allocated for the call by the
GMSC.
Shall be allocated once per call and sent in both first and second
interrogations.

GMSC Address M This IE is the E.164 address of the GMSC

Call Diversion Treatment Indicator C This IE indicates whether or not the call can be forwarded using the

Call Forwarding or Call Deflection Supplementary Services.

Shall be sent if received within Forward Service Interaction Indicator in
Service Interaction Indicators Two from the IAM or previous CAMEL
processing.

C Conditional (The IE shall be sent, if received from the gsmSCF or set by the gsmSSF).
M Mandatory (The |E shall aways be sent when the GM SC supports CAMEL).

46.11 VMSC to GMSC information flows
46.11.1 Resume Call Handling

46.11.1.1 Description

ThisIF isdescribed in 3GPP TS 23.079 [36] and is used to request the GM SC to take over handling the call so that it
can be forwarded from the GMSC.
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46.11.1.2 Information Elements

Resume Call Handling contains the following CAMEL specific |E:

Information element name Required Description

O-Csl C This IE indicates that CAMEL handling applies for an optimally routed
late forwarded call.

This IE shall be present if CAMEL handling applies; otherwise it shall
be absent.

Trigger criteria for DP Collected Information, if present, shall be
omitted in this IF.

Trigger criteria for DP Route Select Failure, if present, shall be
included in this IF.

D-CsSlI C This IE indicates that CAMEL handling applies for an optimally routed
late forwarded call.

This IE shall be present if CAMEL handling applies; otherwise it shall
be absent.

C Conditional (The |E shall be sent if applicable).
46.12 MSC to VLR information flows

4.6.12.1 Send Info For Incoming Call

4.6.12.1.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [3] and is used to request the VLR to provide information to handle an
incoming call.

4.6.12.1.2 Information Elements

Send Info For Incoming Call contains the following CAMEL specific |1E

Information element name Required Description

Suppress VT-CSI C This IE indicates that VT-CSI shall be suppressed.
Shall never be sent in the first interrogation; shall always be sent in the
second interrogation.

Call Diversion Treatment Indicator C This IE indicates whether or not the call can be forwarded using the
Call Forwarding or Call Deflection Supplementary Services.

Shall be sent if received within the Forward Service Interaction
Indicator in the Service Interaction Indicators Two from the IAM or
previous CAMEL processing.

C Conditional (The |E shall be sent if applicable)
4.6.12.2 Send Info For Outgoing Call

4.6.12.2.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [3] and is used to request the VLR to provide information to handle an outgoing
call.

4.6.12.2.2 Information Elements

Send Info For Outgoing Call contains the following CAMEL specific |E.

Information element name Required Description
Suppress O-CSI C This IE indicates that O-CSI shall be suppressed.
Shall always be sent in the second interrogation.
Suppress D-CSI C This IE indicates that D-CSI shall be suppressed.
Shall always be sent in the second interrogation.
N-CSI available c This IE indicates that N-CSl is available in MSC.
Shall be sent in the first interrogation if N-CSl is available in MSC.

C Conditional (The |E shall be sent if applicable).
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46.12.3 Send Info For Reconnected Call

4.6.12.3.1 Description

ThisIF isused to request the VLR to provide information to handle a reconnected call.

46.12.3.2 Information Elements

Send Info For Reconnected Call contains the following I E.

Information element name Required Description
Called number M E.164 number of the call destination.
Bearer service C Bearer service required for the MO call, derived from the GSM bearer

capability information received in the setup request from the MS. One
of bearer service or teleservice shall be present.

Teleservice C Teleservice required for the MO call, derived from the GSM bearer
capability information received in the setup request from the MS or
from the emergency setup request from the MS. One of bearer service
or teleservice shall be present.

CUG index C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress preferential CUG C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress CUG outgoing access C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress O-CSI C This IE indicates that O-CSI shall be suppressed.

Shall always be sent in the second interrogation.

M Mandatory (The |E shall always be sent).
C Conditional (The |E shall be sent if applicable).

4.6.13 VLR to MSC information flows

4.6.13.1 Complete Call

4.6.13.1.1 Description
ThisIF isdescribed in 3GPP TS 23.018 [3] and is used to instruct the M SC to continue the connection of acall.

4.6.13.1.2 Information Elements

Complete Call contains the following CAMEL specific |E:

Information element name Required Description

O-Csl C This IE indicates that CAMEL handling applies for an MO call.

Shall be present in the response to the first interrogation for an MO call
if CAMEL handling applies; otherwise shall be absent. Shall be absent
in the response to the second interrogation for an MO call and in the
response to the interrogation for an MT call.

D-CsSlI C This IE identifies the subscriber as having originating CAMEL dialled
services.

Call Reference Number M This IE carries the Call Reference Number provided by the HLR in the
Provide Roaming Number IF.

GMSC Address M This IE is the E.164 address of the GMSC.

M Mandatory (The IE shall always be sent).
C Conditional (The |E shall be sent if applicable).
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4.6.13.2 Continue CAMEL Handling

4.6.13.2.1 Description
ThisIF isused to instruct the M SC to continue the CAMEL specific handling.

4.6.13.2.2 Information Elements

Continue CAMEL Handling contains the following | E:

Information element name Required Description
VT-CSI M This |E identifies the subscriber as having terminating CAMEL services
in the VMSC.
IMSI M IMSI of the B subscriber.
MSISDN C E.164 number which identifies the B subscriber. It will be used to create

the redirecting number presented to the C subscriber. Shall be present
if the call is to be forwarded, otherwise shall be absent.

CUG interlock C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present if
the VLR has determined that the forwarded call is to be treated as a
CUG call in accordance with the rules in 3GPP TS 23.085 [9], otherwise
shall be absent.

CUG outgoing access C For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present if
the VLR has determined that the forwarded call is to be treated as a
CUG call with outgoing access in accordance with the rules in 3GPP
TS 23.085 [9], otherwise shall be absent.

Location information C Information to define the location of the MS: see definition in 3GPP TS
23.018[3]. Shall be present if location information was requested and is
available; otherwise shall be absent.

GMSC-Address M The E.164 address of the GMSC which was received in the Provide
Roaming Number.

Call Reference Number M This IE carries the Call Reference Number provided by the HLR in the
Provide Roaming Number IF.

ExtBasic Service Code C This |IE indicates the type of basic service i.e., teleservice or bearer
service.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent if applicable)

4.6.13.3 Process Call Waiting

4.6.13.3.1 Description

This|F isdescribed in 3GPP TS 23.018 [3] and is used to instruct the M SC to continue the connection of awaiting call.

4.6.13.3.2 Information Elements

Process Call Waiting contains the following CAMEL specific IE:

Information element name Required Description
Call Reference Number M This IE carries the Call Reference Number provided by the HLR in the
Provide Roaming Number IF.
GMSC Address M This IE is the E.164 address of the GMSC.

M Mandatory (The |E shall always be sent).
4.6.13.4 Send Info For Incoming Call ack

4.6.13.4.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [3] and is used to indicate that the incoming call for which the MSC requested
subscription information shall be forwarded.
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46.13.4.1 Information Elements

Send Info For Incoming Call ack contains the following CAMEL specific IE:

Information element name Required Description

O-Csl C This IE indicates that originating CAMEL service handling applies for a
forwarded call.

Shall be present if originating CAMEL service handling applies;
otherwise shall be absent.

D-Csl C This IE indicates that originating CAMEL dialled service handling
applies for a forwarded call.

Shall be present if originating CAMEL dialled service handling applies;
otherwise shall be absent.

Suppression Of Announcement C This IE indicates that announcements or tones generated when the call
is forwarded shall be suppressed.
Shall be sent if it was received in the Provide Roaming Number for this

call.

Call Reference Number M This IE carries the Call Reference Number provided by the HLR in the
Provide Roaming Number IF.

GMSC Address M This IE is the E.164 address of the GMSC.

M Mandatory (The |E shall always be sent).
C Conditional (The lE shall be sent if applicable).

4.6.13.5 Send Info For Incoming Call negative response

4.6.135.1 Description

ThisIFisdescribed in 3GPP TS 23.018 [3] and is used to indicate that the incoming call for which the MSC requested
subscription information shall not be connected.

46.13.5.2 Information Elements

Send Info For Incoming Call negative response contains the following CAMEL specific |E which may be attached as a
IE to any of the negative response values defined in 3GPP TS 23.018 [3]:

Information element name Required Description

Suppression Of Announcement C This IE indicates that announcements or tones generated as a result of
unsuccessful call setup shall be suppressed.

Shall be sent if it was received in the Provide Roaming Number for this
call.

C Conditional (The lE shall be sent if applicable).

4.7 Interaction with supplementary services

4.7.1 Line identification

For an MO call subject to CAMEL interactions, the gsmSCF shall have the option to include the the Calling Party
Restriction Indicator parameter in the Connect message to the gsmSSF. This will be sent to the MSC and shall indicate
whether the CLI Presentation Indicator present in the Calling Party Number Parameter shall be set by CAMEL action to
Restricted.

4.7.2 Call forwarding services

4.7.2.1 Registration of Call Forwarding

The functional behaviour for the registration of the Call Forwarding supplementary serviceis defined in 3GPP
TS 23.082 [27]. The procedure specific to CAMEL is defined in this subclause:

-  CAMEL_Check_CF_Interaction.
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4.7.2.2 Invocation of Call Forwarding

The functional behaviour for the invocation of the Call Forwarding supplementary service is defined in 3GPP
TS23.018[3] and 3GPP TS 23.082 [27]. The following additional requirements apply.

When Call Forwarding isinvoked for a CAMEL subscriber with O-CSl, the gsmSSF shall send the FTN to the gsmSCF
in the format in which it was received from the HLR. When Call Forwarding isinvoked for a CAMEL subscriber with
D-CSl or if aN-CSl is present in the forwarding MSC, then the FTN shall be treated as defined in subclause 4.2.1.2.2.

If the Service Interaction Indicators Two parameter was included in the Initial Address Message, the Continue With
Argument message or the Connect message, the appropriate indicator shall be applied for the forwarded call.

An HLR shall not send an FTN which is not in international format to a GM SC which does not support CAMEL phase
2,i.e.if the HLR is handling a request from a GM SC for routeing information and the forwarded-to number is
registered in a format other than international, the service logic in the HLR shall behave as if the call forwarding is
provisioned but not registered.

4.7.2.3 Invocation of Call Deflection

The functional behaviour for the invocation of the Call Deflection supplementary serviceis defined in 3GPP
TS23.018[3] and 3GPP TS 23.072 [35]. The following additional requirements apply.

When Call Deflection isinvoked by a CAMEL subscriber with O-CSl, the gsmSSF shall send the DTN to the gsmSCF
in the format in which it was received from the MS. When Call Deflection isinvoked by a CAMEL subscriber with D-
CSl or if aN-CSl ispresent in the VM SC, then the DTN shall be treated as defined in subclause 4.2.1.2.2.

If the Service Interaction Indicators Two parameter was included in the Initial Address Message, the Continue With
Argument message or the Connect message, the appropriate indicator shall be applied for the deflected call.

4.7.3  Call Barring services

When a CAMEL subscriber with O-CSI and TIF-CSI attempts to activate a conditional call barring service
(BOIC,BOIC-exHC), the HLR shall not check the interactions with call forwarding.

4.7.4  Closed User Group

For a CUG subscriber with CAMEL services:

- TheHLR shall store (and transfer to the VLR) the necessary subscriber data to ensure that the served subscriber
is not unnecessarily prevented by CUG constraints from originating calls.

- TheHLR shall store the necessary subscriber data to ensure that the served subscriber is not unnecessarily
prevented by CUG constraints from receiving calls.

For an MO or MF call, the CUG information for that call shall be sent to the gsmSCF in the Initial DP.
If the gsmSCF returns a Continue message, the call shall continue with the original CUG information unchanged.

If the gsmSCF returns a Connect or Continue With Argument message, the CUG handling in table 4.6 applies.

Table 4.6: CUG handling on receipt of Connect or Continue With Argument for an MO or MF call

CUG parameters in message Handling
Non-CUG call (note 1) Remove CUG information for the call and continue
as a non-CUG call

CUG information (note 2) Call shall continue with modified CUG information

No CUG information Call shall continue with original CUG information

NOTE 1: Received in Service Interaction Indicators Two IE.

NOTE 2: CUG information consists of at least one of CUG Interlock Code and
Outgoing Access Indicator.
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For an MT or VT call which isto be routed to the terminating subscriber, the CUG information shall be sent to the
gsmSCF in the Initial DP, but the gsmSCF shall not have the ability to change the CUG information for the call.

For an MT or VT call which isto be forwarded under CAMEL control, if the gsmSCF returns a Connect or Continue

With Argument message, the CUG handling in table 4.6 applies.

Procedure CAMEL_Check_CF_lInteraction

Procedure in the HLR to check the ',
provision of TIF-CSI

TIF-CSI
provided?

Result:=
Fail

Result:=
Pass

0

1(1)

Figure 4.83:Procedure CAMEL_Check_CF_Interaction
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5 USSD to/from gsmSCF

51 Architecture

511 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL handling of USSD to/from gsmSCF.
The functional model of USSD in an HLR that supports CAMEL is shown in figure 5.1. The phase 2 USSD handler is
defined in 3GPP TS 23.090 [8]. Phase 1 USSD messages may be relayed from the HLR to the gsmSCF. CAMEL
introduces a"CAMEL USSD application" which isinvoked by the USSD handler. The CAMEL USSD functional

entities and application behaviour is specified in this subclause.
MAP

R

CAMEL USSD
application

USSD Handler

MAP

‘ s

Figure 5.1: Handling of USSD to and from a CAMEL subscriber
HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription
regarding U-CSI. The UG-CS is stored as global data applicableto al subscribers. The U-CSl and the UG-CS| are
stored in the HLR only.

gsmSCF: see subclause 3.1.

5.1.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific
to CAMEL.

5.1.2.1 gsmSCF - HLR interface

Thisinterface is used for USSD operations, both for gsmSCF-initiated dialogues and M S-initiated dialogues (relayed
viaHLR). It isanetwork operator option whether to support or not USSD operations on this interface.

5.2 Description of CAMEL Subscriber Data

5.2.1 USSD CAMEL Subscription Information (U-CSI)

The subscription information specified in this subclause is for information only.

This subclause defines the contents of the USSD CAMEL Subscription Information (U-CSl). The U-CSl consists of a
list of pairs of the following two parameters.
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5211 Service Code

Service code for a specific application in a gsmSCF which interacts with the user by USSD.

5.2.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber and a particular service code. The address shall be
an E.164 number to be used for routeing.

5.3 Content of the USSD General CAMEL Service Information
(UG-CSI)
The service information specified in this subclause is for information only.

This subclause defines the contents of the USSD General CAMEL Service Information (UG-CSI). The allocation of the
UG-CSlI isindependent from a particular subscriber.

The UG-CSI consists of alist of pairs of the following two parameters.

531 Service Code

Service code for a specific application in a gsmSCF which interacts with the user by USSD.

5.3.2 gsmSCF address

Address to be used to access the gsmSCF for a particular a particular service code. The address shall be an E.164
number to be used for routeing.

54 Procedures

54.1 MS Initiated USSD
For the behaviour of the USSD handler in HLR when receiving aM S initiated USSD see 3GPP TS 23.090 [8].

When the USSD handler has determined that the service code present in the received USSD does not indicate that an
USSD application in the HLR shall be invoked it shall route the USSD to the USSD application specific for CAMEL,
i.e. the CAMEL USSD application.

The procedure at the CAMEL USSD application at the HLR isimplementation dependent. The following text describes
arecommended procedure.

The CAMEL USSD application shall check the U-CSI data assigned to the specific subscriber. If the service codeis
present in the U-CSI the USSD is routed to the gsmSCF given by the gsmSCF address stored against the service codein
the U-CSI.

If the service codeis not present in the U-CSI (or the subscriber does not have U-CSI defined) then the CAMEL USSD
application shall check the UG-CSI data assigned to the HLR. If the service code is present in the UG-CSI then the
USSD isrouted to the gsmSCF given by the gsmSCF address stored against the service code in the UG-CS.

If the service codeis not present in U-CSl or UG-CSI an error (unknown application) is returned to the USSD handler.
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54.2 gsmSCF Initiated USSD

The HLR may at any time receive a USSD operation from the gsmSCF. If the subscriber can be contacted, the HLR
shall set up atransaction to the VLR and forward the operation unchanged. Any further information exchange between
the gsmSCF and M SC shall be transparent to the VLR and the HLR. When one transaction is released, the HLR shall
release the other. If an error isreceived from the MSC, the VLR shall release the transaction to the HLR and the HLR
shall release the transaction to the gsmSCF.

5.5 Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization isafunctiona classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the | Es by the receiving entity:
- ThegsmSCF may silently discard any |E which it does not functionally support.
- TheHLR shall return an error if it does not functionally support an IE which it receives.

Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.002 [4].
55,1 gsmSCF to HLR information flows

55.1.1 Unstructured SS Request

55111 Description
ThisIF isused for the gsmSCF to request data from the MS viathe HLR.

55.1.1.2 Information Elements

The following information elements are required:

Information element name | Required Description
USSD String M This IE contains the string that will be sent to the MS.
Data Coding Scheme M This IE indicates the characteristics of the USSD string
IMSI C This IE identifies the subscriber for which the information is requested
Alerting Pattern 0] This IE indicates an alerting pattern to be sent to the MS.

M Mandatory (The |E shall always be sent).
C Conditional (This|E shall be sent if thisIF isthefirst IFinaUSSD dialogue).

O Optional (Service Logic dependent).
5.5.1.2 Unstructured SS Notify

55.1.21 Description
ThisIF isused for the gsmSCF to send datato the MS viathe HLR.

55.1.2.2 Information Elements

The following information elements are required:
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Information element name | Required Description

USSD String M This IE contains the string that will be sent to the MS.

Data Coding Scheme M This IE indicates the characteristics of the USSD string

IMSI C This |E identifies the subscriber for which the information is requested.

Alerting Pattern 0] This |IE indicates an alerting pattern to be sent to the MS.

M Mandatory (The |E shall always be sent).

C Conditional (This|E shall be sent if thisIFisthefirst IFinaUSSD dialogue).

O Optional (Service Logic dependent).

5.5.1.3

55.1.31

Description

Process Unstructured SS Data ack

This|F isused for the gsmSCF to send the response to the MS viathe HLR for the M S initiated operation.

55.1.3.2

Information Elements

The following information element is required:

Information element name

Required

Description

SS User Data

C

This IE contains the string that will be sent to the MS.

C Conditional (The IE shall be sent, if requested and available).

5514

55141

Description

Process Unstructured SS Request ack

ThisIF isused for the gsmSCF to send the response to the MS viathe HLR for the M Sinitiated operation.

55142

Information Elements

The following information elements are required:

Information element name | Required Description
USSD String C This IE contains the string that will be sent to the MS.
Data Coding Scheme C This IE indicates the characteristics of the USSD string

C Conditional (the presence of the |E depends on the application. Both |Es shall be sent).

5.5.2
5521

55.21.1

Description

HLR to gsmSCF information flows

Unstructured SS Request ack

ThisIF isused for the MS to viathe HLR send the response to the gsmSCF for the gsmSCF initiated operation.

55.21.2

Information Elements

The following information elements are required:

Information element name | Required Description
USSD String C This IE contains the string that will be sent to the gsmSCF.
Data Coding Scheme C This IE indicates the characteristics of the USSD string

C Conditional (The presence of the |E depends on the application. Both IEs shall be sent).
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5.5.2.2 Unstructured SS Notify ack

55.2.2.1 Description

ThisIF isused for the MS to viathe HLR acknowledge to the gsmSCF that the notification was received.

5.5.2.2.2 Information Elements

This |E contains no information e ement.
5523 Process Unstructured SS Data

55.231 Description
ThisIF isused for the gsmSCF to request data from the MS viathe HLR.

5.5.2.3.2 Information Elements

The following information element is required:

Information element name | Required Description

SS User Data M This IE contains the string that will be sent to the MS.

M Mandatory (The IE shall always be sent).
5524 Process Unstructured SS Request

55.24.1 Description
This|F isused for the MS to request data from the gsmSCF viathe HLR.

55.24.2 Information Elements

The following information elements are required:

Information element name | Required Description

USSD String M This IE contains the string that will be sent to the gsmSCF, including the
Service Code.

the USSD operation. This IE is used as an operator option.

Data Coding Scheme M This IE indicates the characteristics of the USSD string

IMSI M This |E identifies the subscriber.

MSISDN (@) This IE contains the basic MSISDN of the subscriber who has requested
M

Originating Entity Number This |E identifies the functional entity initiating the information flow.

In this case, this shall be the address of the HLR.

M Mandatory (The |E shall always be sent).

O Optional (Operator option).
5.5.25 Begin Subscriber Activity

55.251 Description

This|F isused by the HLR to start subscriber activity towards the gsmSCF for USSD purposes.
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5.5.2.5.2 Information Elements

The following information elements are required:

Information element name | Required Description
IMSI M This IE identifies the subscriber.
Originating Entity Number M This IE identifies the functional entity initiating the subscriber activity.
In this case, this shall be the address of the HLR.

M Mandatory (The IE shall always be sent).

6 GPRS interworking

6.1 Architecture

6.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support GPRS interworking for CAMEL. Figure 6.1
shows the functional entitiesinvolved in a GPRS session requiring CAMEL support. The architecture is applicable to
the third phase of CAMEL.

Home Network

MAP

(sesn) ©

Interrogating Network Visiting Network

Home/Interrogating/Visiting Network

Figure 6.1: Functional architecture for support of CAMEL

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription
GPRS-CSl. The GPRS-CSI is stored inthe HLR only.

SGSN: When processing GPRS Attach requests or Inter-SGSN Routeing Area Updates for subscribers requiring
CAMEL support, the SGSN receives a GPRS-CS| from the HLR, indicating the SGSN to request instructions from the
gprsSSF. The SGSN monitors on request the GPRS events and informs the gprsSSF of these events during processing,
enabling the gprsSSF to control the execution of the GPRS session or individual PDP contextsin the SGSN.

gprsSSF: see subclause 3.1.

gsmSCF: see subclause 3.1.
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6.1.2 Interfaces defined for CAMEL

6.1.2.1 SGSN - gprsSSF interface

Thisisaninternal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

6.1.2.2 gprsSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control a GPRS session or individual PDP Context in a certain gprsSSF.
Rel ationships between the gprsSSF and the gsmSCF (GPRS dial ogues) on this interface are opened as aresult of the
gprsSSF sending a request for instructions to the gsmSCF.

6.1.2.3 HLR — SGSN interface

Thisinterface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSI.

6.2 Detection Points (DPs)

See subclause 4.2.

6.3 Description of CAMEL Subscriber Data

6.3.1 GPRS CAMEL Subscription Information (GPRS-CSI)

This subclause defines the contents of the GPRS CAMEL Subscription Information.

6.3.1.1 gsmSCF Address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

6.3.1.2 Service Key
The Service Key identifies to the gsmSCF the service logic that shall apply.

6.3.1.3 Default GPRS Handling

The Default GPRS Handling indicates whether the GPRS session or PDP context shall be released or continued as
requested in case of error in the gprsSSF to gsmSCF dialogue.

6.3.1.4 TDP List

The TDP List indicates on which detection point triggering shall take place.

6.3.1.5 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

6.3.1.6 CSl state

The CSl state indicates whether the GPRS-CSI is active or not.
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6.3.1.7 Notification flag

The notification flag indicates whether the change of the GPRS-CSI shall trigger Notification on Change of Subscriber
Dataor not.

6.3.1.8 gsmSCF address list for CSI

The gsmSCF address list contains alist of gsmSCF addresses to which Notification on Change of Subscriber Dataisto
be sent. Thislistiscommon to all CSl.

6.4 Description of CAMEL State Models

GPRS can support multiple PDP contexts simultaneously for an attached subscriber, requiring the behaviour of a GPRS
session to be modelled by two state models, one for the attach/detach procedures (GPRS Attach/Detach State M odel)
and the other for modelling individual PDP Contexts (GPRS PDP Context State Model).

6.4.1 General Handling

The GPRS State Model is used to describe the actionsin an SGSN during processing of a GPRS session or PDP
Contexts.

The GPRS State Model identifies the points in basic GPRS processing when Operator Specific Service (OSS) logic
instances (accessed through the gsmSCF) are permitted to interact with basic GPRS control capabilities.

Figure shows the components that have been identified to describe a GPRS State Mode!.

Transition

DP

Point in Association
(PIA)

Figure 6.2: GPRS State Model Components

6.4.2 GPRS Attach/Detach State Model
The GPRS Attach/Detach State Model is used to model the behaviour of the GPRS attach/detach procedures.

When encountering a DP the Attach/Detach State Model processing is suspended at the DP and the SGSN indicates this
to the gprsSSF which determines what action, if any, shall be taken in case the DP is armed.
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Detached

—

Attach request

Detach AD_Exception
Attach
User- or network initiated
detach
Attached
Intra SGSN Routeing .
area update T i Inter SGSNRouteing area
[ update
<
Change of Position GPRS Session
Figure 6.3: GPRS Attach/Detach State Model
Table 7: Description of GPRS Attach/Detach DPs in the SGSN
CAMEL Detection Point DP Type Description
DP Attach TDP-R A request to attach is received.
DP Change of Position GPRS TDP-R", EDP-N Routeing Area Update is accepted.
Session
DP Detach EDP-N, EDP-R A detach request is received either from the MS,
the SGSN or a ‘Cancel Location’ received from
HLR or Inter SGSN Routeing update occured in
the old SGSN.

Note 1:Change of Position GPRS Session is reported as TDP-R in the case of Inter-SGSN Routeing Area
Update (provided that this DP is statically armed in GPRS-CSI).
Change of Position GPRS Session is reported as EDP-N in the case of Intra-SGSN Routeing
Area Update (provided that this DP is dynamically armed by the Service Logic).

6.4.2.1 Description of the Attach/Detach model (PIAS)
This subclause describes the model for the attach and detach a GPRS session in the SGSN. For each PIA adescription
can be found of the entry events, actions and exit events.

6.4.2.1.1 Detached

Entry events:
- Detach (user or network initiated) and clearing of a previous GPRS session.

- Processing of exceptional conditions, e.g. STANDBY timer expiry in the SGSN.

Actions:
- Interfaceisidled.

- Attach request isreceived from M S containing the IMSI/P-TMSI and the type of attach requested and, the
identity of the MSis established (IMSI) (DP Attach), or Inter-SGSN Routeing Area Update Request is accepted
(DP Chage of Position GPRS Session).

- Information being analyzed, e.g. GPRS-CSI is analyzed.
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Exit events:
-  GPRS-CSl isanayzed (DP Attach or DP Change of Position GPRS Session).

6.4.2.1.2 Attached

Entry events:
- GPRS-CSl isanayzed (DP Attach).

Actions:
- MM contexts are established at the MS and the SGSN.

Exit events:
- A GPRS Detach request is received from the MS or the GGSN (DP Detach).

- IntraaSGSN Routeing Area Update is accepted (DP Change of Position GPRS Session).
- Anexception is encountered, e.g. STANDBY timer expiry.

The GPRS Attach/Detach State Model shall only have one or more GPRS PDP Context State Models associated with it
when in the Attached state. A GPRS PDP Context State Model cannot exist without its associated GPRS Attach/Detach
State Model being in the Attached state. Closure of the GPRS Attach/Detach State Model via a detach will result in the
idling of all associated GPRS PDP Context State Models and the release of the associated GPRS PDP Contexts.

It shall not be necessary to trigger arelationship from the GPRS Attach/Detach State Model to the gsmSCF in order for
triggering to occur in an associated GPRS PDP Context State Model. However, in this latter case a GPRS
Attach/Detach State Model shall still exist at the SGSN. Thisis so that CSE-initiated detach events sent within agiven
GPRS PDP Context relationship shall result in the GPRS Attach/Detach State Model transiting to the Detached state.
As noted above, in this state no PDP Contexts can exist and so all associated GPRS PDP Context State Models will
transit to state Idle.

6.4.3 GPRS PDP Context State Model

The GPRS PDP Context State Model is used to model the behaviour for the GPRS PDP Context procedures. Thereis
one PDP Context State Model per GPRS PDP context.

When encountering a DP the PDP Context State Model processing is suspended at the DP and the SGSN indicates this
to the gprsSSF which determines what action, if any, shall be taken in case the DP is armed.
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Idle

PDP Context

Setup Req
PDP Context Est.
PDP Context PDP_Context_ | 31 C_Exception
Disconnection Setup

PDP Context
Setup Ack.

PDP Context Est. Ack.

User or network PDP Context
initiated disc. Established
Routeing area update
Change of Position Context
Routeing area update
Change of

Position context

Figure 6.4: GPRS PDP Context State Model

Table 8: Description of GPRS PDP Context DPs in the SGSN

CAMEL Detection Point DP Type Description
DP PDP Context Establishment TDP-R”, EDP-R Activate PDP Context request is received from
the MS.
DP PDP Context Establishment TDP-R?, EDP-R, Create PDP Context response is received from
Acknowledgement EDP-N the GGSN.
DP PDP Context Disconnection EDP-N, EDP-R Deactivate PDP Context Request is received

from the MS, Delete PDP Context request is
received from the GGSN. Inter SGSN Routeing
update occured in old SGSN.

DP Change of Position Context TDP-R”, EDP-N, Routeing Area Update is accepted.
EDP-R

NOTE 1: The PDP Context Establishment shall be reported as TDP-R (provided that this DP is statically
armed in GPRS-CSI) if there is no relationship with the gsmSCF. If there is a relationship with the
gsmSCEF it shall be reported as EDP-R or EDP-N if armed so.

NOTE 2: The PDP Context Establishment Acknowledgment shall be reported as TDP-R (provided that this
DP is statically armed in GPRS-CSI) if there is no relationship with gsmSCF. If there is a
relationship with the gsmSCF, it shall be reported as EDP-R or EDP-N if armed so.

NOTE 3: Change of Position Context is reported as TDP-R in the case of Inter-SGSN Routeing Area
Update (provided that this DP is statically armed in GPRS-CSI) if there is no relationship with the
gsmSCF.

Change of Position Context is reported as EDP-N or EDP-R in the case of Inter-SGSN Routeing
Area Update (provided that this DP is armed as generic EDP) if there is a relationship with the
gsmSCF.

Change of Position Context is reported as EDP-N in the case of Intra-SGSN Routeing Area
Update (provided that this DP is dynamically armed by the Service Logic).

6.4.3.1 Description of the PDP Context model (PIAS)

This subclause describes the model for PDP Context State Model in the SGSN. For each PIA a description can be found
of the entry events, actions and exit events.
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6.4.3.1.1 Idle

Entry events:
- Deactivation (user or network initiated) and clearing of a previous PDP Context.

- Processing of exceptional conditions.

Actions:
- Interfaceisidled.

- Activate PDP Context request is received from M S (containing NSAPI, PDP Type, PDP Address, Access Point
Name, QoS Requested, PDP Configuration Options), or Inter-SGSN Routeing Area Update is accepted (DP
Change of Position Context).

- Information being analyzed, e.g. GPRS-CS| is analyzed.

Exit events:
- GPRS-CSl isanayzed (DP PDP Context Establishment or DP Change of Position Context, new SGSN).

6.4.3.1.2 PDP Context Setup

Entry events:
- GPRS-CSl isanayzed (DP PDP Context Establishment).

Actions:
- GGSN addressis derived from the Access Point Name by interrogation of a DNS.

- Create PDP Context Request is sent to the GGSN.

Exit events:
- Create PDP Context Response is received from the the GGSN (DP PDP Context Establishment
Acknowledgement).

- Anexception is encountered.

6.4.3.1.3 PDP Context Established

Entry events:
- GPRS-CSl isanayzed (DP PDP Context Establishment Acknowledgement or DP Change of Position Context).

Actions:
- PDP context is established at the M S and the SGSN.

Exit events:
- Deactivation of the PDP Context is received from the MS or the GGSN, or isdue to an inter SGSN routing area
update (DP PDP Context Disconnection, old SGSN).

- IntraSGSN Routeing Area Update Request is received from the MS (DP Change of Position Context).
- Inter-SGSN Routeing Area Update (DP Change of Position Context, new SGSN).

- Anexception is encountered.

6.4.3.1.4 Change of Position Context

Entry events:
- Inter SGSN Routing Area update accepted (new SGSN).

- Intra SGSN Routeing Area update request received from the MS.

Actions:
- PDP Context (containing NSAPI, PDP Type, PDP Address, Access Point Name, QoS Requested, PDP
Configuration Options) is reestablished in case of Inter-SGSN Routeing Area update accepted (new SGSN).

- Intra SGSN Routeing Area updated.
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Exit events:
- reestablishement of the PDP context at the new SGSN and return to PDP context established in case of inter
SGSN Routeing Area update accepted in new SGSN (PIA PDP context established).

- Routeing Area update completed in case of intra SGSN Routeing Area update (PIA PDP context established).

6.4.4 GPRS CAMEL Scenarios

Two different scenarios are applicable for CAMEL control of GPRS.

Scenario 1:
Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a
single GPRS dia ogue.

Scenario 2:
Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via
multiple GPRS dialogues.

Scenario 1 and scenario 2 are mutually exclusive, i.e. it is not possible to use both for one GPRS session at the same
timein one SGSN. A GPRS session isinvolved in GPRS CAMEL at one moment in time either by using scenario 1 or
by using possible multiple instances of scenario 2. GPRS sessions in different SGSNs are independent from a CAMEL
perspective.

A GPRS diaogue exists between gprsSSF and gsmSCF if at |east one of the following conditionsis fulfilled:
- Thereisat least one EDP armed.
- At least one report is pending.

- gprsSSF isin state WaitingForlnstructions.

6.44.1 GPRS CAMEL Scenario 1

Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a
single GPRS dialogue (Session dialogue).

SGSN/ SSP GPRS Dialogue SCP
AD |q [\ A\ >
SM Information flow related to
the Session
PDP#1 < >
SM Information flow related to
PDP Context #1
PDP#2 [ : >
SM Information flow related to
PDP Context #2

Figure 6.5: GPRS CAMEL Scenario 1

A GPRS dialogue in scenario 1 always consists of one GPRS Attach/Detach State Model and optionally of additional
multiple GPRS PDP Context State Models related to the Attach/Detach State Model for the GPRS session. Thereis at
most one GPRS Attach/Detach State Model per non idle GPRS session in one SGSN and at most one PDP Context
State Model per active GPRS PDP context in one SGSN. The various PDP Context State Models are treated
independently of each other.

The GPRS dialogue and the relationship between the GPRS Attach/Detach State Model and the gsmSCF are always
initiated using the TDPs of the GPRS Attach/Detach State Model.
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The gsmSCf requests further control or monitoring of individual GPRS PDP contexts using the Regquest Report GPRS
Event information flow. To be informed about new individual PDP contexts the gsmSCF arms the DP 'PDP Context
Establishment' or the DP 'PDP Context Establishment Acknowledgement' genericaly, i.e. without aPDP ID, as an
EDP. To be informed about the handed over PDP contexts the gsmSCF arms the DP 'Change of Position Context'
generically as an EDP-N or EDP-R.

Each GPRS PDP context isidentified by aPDP ID. The PDP ID is assigned by the SGSN during PDP context
establishment. The PDP ID is unique within one GPRS dialogue. The Request Report GPRS Event information flows to
control new or handed over PDP contexts do not include aPDP ID. Thereisno 'PDP ID' related to the GPRS
Attach/Detach State Model.

The PDP Id isreported to the gsmSCF in the first event notification for that PDP context.

6.4.4.2 GPRS CAMEL Scenario 2

Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via
multiple GPRS dialogues (PDP Context dialogues).

SGSN/SSP GPRS Dialogue #1 SeP

’ A N
PDP#1 .
SM Information flow related to
PDP context #1
’ A N
PDP#2 .
SM Information flow related to
PDP context #2

GPRS Dialogue #2

Figure 6.6: GPRS CAMEL Scenario 2

A GPRS dialogue in scenario 2 consists of asingle GPRS PDP Context State Model. There is no GPRS Attach/Detach
State Model involved in this scenario. Thereis at most one PDP Context State Model per active GPRS PDP context in
one SGSN.

There might be multiple GPRS dialogues in scenarios 2 for one GPRS session, each of the dialogues controlling a
single GPRS PDP context. The various GPRS dial ogues are independent of each other.

The GPRS dialogue and the relationship between the GPRS PDP Context State Model and the gsmSCF are always
initiated using the TDPs for the GPRS PDP Context State Model.

Control of further individual GPRS PDP contexts in the same GPRS dialogue as in scenario 1 is not possible. There are
no PDP IDsin this scenario.

6.4.5 SGSN Routeing Area Update

6.4.5.1 Intra-SGSN Routeing Area Update

Intra-SGSN Routeing Area Update will be detected viathe DP 'Change of Position GPRS Session’ for the session using
the GPRS Attach/Detach State Model and via the DPs ‘Change of Position Context' for the individual PDP contexts
using the GPRS PDP Context State Models.

It will be reported viaan EDP-N if the necessary EDP-N is armed.
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6.4.5.2 Inter-SGSN Routeing Area Update

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected via the DP ‘Change of
Position GPRS Session’ for the session using the GPRS Attach/Detach State Model and via the DPs '‘Change of Position
Context' using the GPRS PDP Context State Models for the individual PDP contexts which have been handed over.

Scenario 1:

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN viathe DP
'‘Change of Position GPRS Session' for the session using the GPRS Attach/Detach State Model and in the new SGSN
viathe DPs 'Change of Position Context' using the GPRS PDP Context State Models for the individual PDP contexts
which have been handed over.

In this scenario the DP 'Change of Position GPRS Session' is armed as a TDP-R. If the Routeing Area Update is
accepted the gprsSSF reports this TDP-R to the gsmSCF using the Initial DP GPRS information flow. To be informed
about new PDP contexts the gsmSCF arms the DP 'PDP Context Establishment' or the DP 'PDP Context Establishment
Acknowledgement' generically as EDP-R or EDP-N. The DPs 'Change of Position Context' for the PDP contexts which
have been handed over will be reported with al necessary information to the gsmSCF when the gprsSSF is continued,
i.e. itisnot longer waiting for instructions. Contexts which are not continued in the new SGSN are not reported. The
EDPsfor new PDP contexts are reported as usual.

The Detach in the old SGSN is reported to the gsmSCF, provided this event is armed. All outstanding reportsin the old
SGSN are sent to the gsmSCF and all open CDRs are closed.

Scenario 2:

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN via the DPs
‘Change of Position Context' using the GPRS PDP Context State Models for the individual PDP contexts which have
been handed over.

In this scenario the DP 'Change of Position Context' is armed as TDP-R. If the the Routeing Area Update is accepted the
gprsSSF reports these TDP-Rs PDP contexts which have been handed over to the gsmSCF using the Initial DP GPRS
information flows in mutltiple GPRS dialogues.

The PDP Context Disconnection in the old SGSN is reported to the gsmSCF, provided this event is armed. All
outstanding reportsin the old SGSN are sent to the gsmSCF and the open CDR is closed.

6.4.6 Rules for Implicit Disarming of Detection Points
The following two tables give the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified for the Attach/Detach State Model and PDP Context State Model. The tables
specify which EDP's shall be disarmed (i.e. MonitorM ode set to Transparent) if/when each EDP is encountered,
irrespective of the EDP's MonitorMode (Transparent, NotifyAndContinue, or Request).

EDPs which are armed generically for GPRS PDP Context State Models shall only be implicitly disarmed at the end of
the GPRS dialogue. Explicit disarming is possible.

When EDP' s are armed with MonitorMode ‘ Request’ (EDP-R'’s) are encountered, any implicit EDP disarming shall
take place before reporting the EDP and transiting the gprsSSF to the WFI state (if not already suspended in the WFI
state).

The table entry X' meansthat if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one
isimplicitly disarmed. It shall be possible to rearm explicitly an implicitly disarmed DP.
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Table 3: Implicit disarming rules for Schenario 1 (the rules apply for non-generically armed DPs)

Encountered DP

Implicit disarmed DPs

DP Change of | DP Change of | DP Detach DP PDP DP PDP Context DP PDP

Position Position Context Establishment Context
GPRS Context Establishment | Acknowledgement | Disconnection
Session

DP Change of Position Note Note Note Note Note Note

GPRS Session

DP Change of Position Note Note Note Note Note Note

Context

DP Detach X X X X X X

DP PDP Context X

Establishment

DP PDP Context X X

Establishment

Acknowledgement

DP PDP Context X

Disconnection

Table 4: Implicit disarming rules for Scenario 2 (the rules apply for non-gnerically armed DPs)

Encountered DP

Implicit disarmed DPs

DP Change of DP PDP Context DP PDP
Position Establishment Context
Context Acknowledgement | Disconnection
DP PDP Context X
Establishment
Acknowledgement
DP PDP Context X X X

Disconnection

DP Change of Position
Context

6.5

6.5.1

Overall SDL Architecture

Procedures for CAMEL GPRS
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Figure 6.7: Architecture for CAMEL/GPRS interworking

6.5.2 Handling GPRS in the SGSN

The functional behaviour of the SGSN is specified in 3GPP TS 23.060 [11]. The procedures specific to CAMEL are
specified in this subclause:

- Procedure CAMEL_GPRS Attach;

- Procedure CAMEL_GPRS Detach;

- Procedure CAMEL_GPRS Routeing_Area Update Session;

- Procedure CAMEL_GPRS Routeing_Area Update Context;

- Procedure CAMEL_GPRS PDP_Context Establishment;

- Procedure CAMEL_GPRS Create PDP_Context_Establishment_Acknowledgement;
- Procedure CAMEL_GPRS Change Of _QoS;

- Procedure CAMEL_GPRS PDP_Context_Disconnection.

6.5.2.1 Actions of the SGSN on receipt of Int_Error
The SGSN checks the default GPRS Handling parameter in GPRS-CSI.

If the default GPRS handling is release, a Detach indication is sent to the MS. The SGSN then releases al resources and
the invoked CAMEL procedure ends.

If the default GPRS handling is continue, the SGSN continues processing without CAMEL support.

6.5.2.2 Actions of the SGSN on receipt of Int_Continue

The SGSN continues processing without any modification of GPRS parameters.
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6.5.2.3 Handling of GPRS Attach/Detach
Procedure CAMEL_GPRS_Attach 1(2)
:)* 7P}07ce’di1ré inith’eisieisf\l fo} CAM ELT " /* Signals to/from the right are to/from the gprsSSF;
'handling of MS Attach */ ‘ signal from the left is from the access network. */

No

Result := Store original
Continue GPRS parameters

Int_invoke
GPRS_SSF

Wait_for_
GPRS_SSF_

Int_GPRS
SSF_Invoke

d

Int. GPRS _
Failure

Int DP_
Attach

DP_Attach

Result :=
Abort_session

Figure 6.8a: Procedure CAMEL_GPRS_Attach (sheet 1)
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Procedure CAMEL_GPRS_Attach 2(2)

+/* Procedure in the SGSN for CAMEL - *_ /* Signals from the right are from the gprsSSF.*/%

'handling of MS Attach */
DP_Attach
Int_Contin

Int_error GPRS

Session

No Default GPRS handling =
Continue?
Yes
Result := Result := Result :=
Release_session Abort_session Continue

Figure 6.8b: Procedure CAMEL_GPRS_Attach (sheet 2)
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Procedure CAMEL_GPRS_Detach
I Procedure in the SGSN for CAMEL -
‘handling of MS or network indicated Detach */

1(2)

/* Signals to/from the right are to/from the gprsSSF */%

Result :=
Continue

DP_Detach

Int_Continde

Int_error

7N

Result :=
Continue

Figure 6.9: Procedure CAMEL_GPRS_Detach (sheet 1)
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6.5.2.4 Handling of GPRS Routeing Area Update

Procedure CAMEL_GPRS_Routeing_Area_Update_Session 1(2)

+/* Procedure in the SGSN for CAMEL handling of: . |/* Signals to/from the right are to/from the gprsSSF;%

'- intra-SGSN Routeing Area Update, or . |signal from the left is from the access network. */
.- inter-SGSN Routeing Area Update in the new SGSN */

D

Yes
Intra-SGSN Int_DP_Change_
ession
Inter-SGSN
No GPRS- —. —|.
nvocation? Of |Position_Session
Yes
Result := Int_invoke || Intra- or Inter-SGSN
Continue GPRS_SSE Routeing Area Update?

Wait_for_
GPRS_SSF_

Int_GPRS
SSF_invoke

d

Int_DP_Change_ Int_GPRS _
Of_Position_Session |Failure

X A Result :=
Position_Session Abort_session

of

]
e
@]
>
)
S
Q
[

Figure 6.10a: Procedure CAMEL_GPRS_Routeing_Area_Update_Session (sheet 1)
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Procedure CAMEL_GPRS_Routeing_Area_Update Session 2(2)
:/;k brbéeddré ih fhé SGSN fbriciAiMiEI’_ Héndliﬁé (7)f:7 7 T; [* Signals from the right are from the gprsSSF.*/

'- intra-SGSN Routeing Area Update, or ‘

.- inter-SGSN Routeing Area Update in the new SGSN */

Of \Position_Session

]
o
@]
>
)
S
Q
)

- . Int_Contin
Session Int_error Int_Cont|n< GPRS
]
No o —
|| Default GPRS handling =
Continue?
Yes
Result := Result := Result :=
Release_session Abort_session Continue

Figure 6.10b: Procedure CAMEL_GPRS_Routeing_Area Update _Session (sheet 2)
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Procedure CAMEL_GPRS_Routeing_Area_Update Context 1(2)
:/;k Prbéeddré ih fhé SGSN fbriciAiMiEI’_ Héndliﬁé (7)f:7 o " /* Signals to/from the right are to/from the gprsSSF;
'- intra-SGSN Routeing Area Update, or ‘ signal from the left is from the access network. */
.- Inter-SGSN Routeing Area Update in the new SGSN */
/* NOTE: See Table 7: 'Description of GPRS
PDP Context DPs in the SGSN' Note 3 for furthe
explanation whether reporting occurs within a
new gprsSSF or in an existing (invoked) one. */
Yes
Intra-SGSN Int_DP_Change_
Of_Position Context
Inter-SGSN
No  GpRs- P_Change_
nvocation? Of| Position_Context
Yes
Result := Int_invoke_ |_| Intra- or Inter-SGSN
Continue GPRS_SSFE Routeing Area Update?

Wait_for_
GPRS_SSF_

NvoKed

Int_GPRS

Int_DP_Change_ Int_GPRS
( Failure

Result :=
Position_Context Abort_context]

Of

Figure 6.11a: Procedure CAMEL_GPRS_Routeing_Area_ Update_Context (sheet 1)
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Procedure CAMEL_GPRS_Routeing_Area_Update Context 2(2)
:/;k brbéeddré ih fhé SGSN fbriciAiMiEI’_ Héndliﬁé (7)f:7 B " [* Signals from the right are from the gprsSSF.*/

'- intra-SGSN Routeing Area Update, or ‘

.- inter-SGSN Routeing Area Update in the new SGSN */

Of | Position_Context

]
o
@]
>
)
S
Q
)

\ [
. Int_Contin
Int_error Int_Cont|n< GPRS

]
No Default GPRS handling =

Context

Continue?
Yes
Result := Result := Result :=
Release_context Abort_context Continue

Figure 6.11b: Procedure CAMEL_GPRS_Routeing_Area_Update_Context (sheet 2)
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6.5.2.5 Handling of PDP Context establishment and deactivation

Procedure CAMEL_GPRS_PDP_Context_Establishment 1(2)
/* Procedure in the SGSN for CAMEL
'handling of PDP Context Establishment */.

signal from the left is from the access network. */

[* Signals to/from the right are to/from the gprsSSF;%

Int_DP

_PD
Context_Establishment
(PDP Id)
Yes
Result := Int_invoke DP_PDP_Context
Continue GPRS_SSFE Establishmen

nvocation”

Wait_for_
GPRS_SSF_

Int_GPRS
SSF_invoked

. Int_GPRS_
lishment Failure

DP_PDP_Context_ Result :=
Establishmen Abort_context

Figure 6.12a: Procedure CAMEL_GPRS_PDP_Context_Establishment (sheet 1)
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Procedure CAMEL_GPRS_PDP_Context_Establishment 2(2)
:7/*7P7r07cédiurie 7in7tHe7 SiGisN 7f07r CAM E’Li ) " /* Signals from the right are from the gprsSSF. */
'handling of PDP Context Establishment */.

?_ PDP_Context

Establishmen

Int Int Conti Int_Continyé_  |Int_Connect”
nt_error nt_Continge GPRS GPRS

Context

> Set new APN
Np
Yes
Result := Result := Result := | | Default GPRS handling =
Release_Context Abort_Context Continue Continue?

Figure 6.12b: Procedure CAMEL_GPRS_PDP_Context_Establishment (sheet 2)
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Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement

.I* Procedure in the SGSN for CAMEL
"handling of PDP Context Establishment,
. Acknowledgement */ ‘

[* Signals to/from the right are to/from the gprsSSF;
signal from the left is from the access network
unless otherwise stated. */

ﬁ

)

PRS-
nyvocation~

Yes
Result := Int_invoke
Continue GPRS_SSFE

Wait_for_
GPRS_SSF_

NvoKed

B2

Int._ DP_PDR
Context_Establishment_

Int_GPRS
SSF_invoked

DF_PDP_Context_
stablishment
A nt

Int_ GPRS_
Failure

Result :=
Abort_context

1(2)

Figure 6.13a: Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement (sheet 1)
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Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement 2(2)
:)* bfoéédﬁré in 7th7e SGSN fo} CAM ELT " /* Signals from the right are from the gprsSSF. */
"handling of PDP Context Establishment

. Acknowledgement */ :

[
- . Int_Contin
Context Int_error Int_Cont|n< GPRS
]
No o
Default GPRS handling =
Continue?
Yes
Result := Result := Result :=
Release_Context Abort_Context Continue

Figure 6.13b: Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement (sheet 2)
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Procedure CAMEL_GPRS_Change_of QoS 1D

.I* Procedure in the SGSN for CAMEL o /* Signal to the right is to the gprsSSF */
'handling a change of QoS for a PDP Context */

prsS
invoked?

Yes

Int_QoS_Change
(PDP Id)

Result :=
Continue

Figure 6.14: Procedure CAMEL_GPRS_Change_Of QoS (sheet 1)
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Procedure CAMEL_GPRS_PDP_Context_Disconnection

1(2)
* Procedure in the SGSN for CAMEL

) /* Signals to/from the right are to/from the gprsSSF */
'handling of MS or network indicated .

. PDP Context Disconnection */

No

Result :=
Continue

Int_Continde

Int_error

7N

Result :=
Continue

Figure 6.15: Procedure CAMEL_GPRS_PDP_Context_Disconnection (sheet 1)
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6.5.3 Handling GPRS in the gprsSSF

6.5.3.1 Process GPRS_SSF

A relationship exists between the gsmSCF and the Session and between the gsmSCF and every PDP Context. This
relationship may be controlling or monitoring. When a ContinueGPRS, ConnectGPRS or ReguestReportGPRSEvent
operation is received, then the relationship between the gsmSCF and the Session or a PDP Context may be downgraded
from controlling to monitoring.

When Tssf expires, the CAMEL procedures that are waiting for an instruction from the gsmSCF shall receive an
Int_Error signal. The Default GPRS Handling parameter determines the subsequent action of those CAMEL
procedures.

If the Default GPRS Handling parameter is set to ‘ Release’, then:
- if the GPRS Dialogue is controlling a GPRS Session, then the gprsSSF shall release the entire GPRS Session;
- if the GPRS Dialogue is controlling a single PDP Context, then the gprsSSF shall release the PDP Context.

The task box ‘Open GPRS Dialogue’ comprises all the tasks that are required for starting a GPRS dialogue. This
includes, amongst others, the allocation of a GPRS Reference Number and the allocation of resources. The task box
‘Terminate GPRS Dialogue’ comprises al the tasks that are required for closing a GPRS dia ogue.

6.5.3.2 Process GPRS_Dialogue_Handler

When process gprsSSF sendsa TC_End request primitive to process GPRS_Dialogue Handler, then the corresponding
TC_End TC Message shall be sent to the gsmSCF only when the following conditions have been fulfilled:

- ThegprsSSF has processed all Operations that the gprsSSF has received from the gsmSCF.
- No Operations remain to be sent from the gprsSSF to the gsmSCF.

- ThegprsSSF is not waiting for a Result or Error component for any Operations that the gprsSSF has sent to the
gsmSCF.

6.5.3.3 Pocedure Handle_AC_GPRS
Procedure Handle AC_GPRSiis called from process gprsSSF with the following input parameters:
- ‘Session’. The Apply Charging GPRS procedure shall be executed for the Session
- ‘PDPId. The Apply Charging GPRS procedure shall be executed for the indicated PDP Context.

6.5.34 Pocedure Handle_ ACR_GPRS

Procedure Handle ACR_GPRS is called from process gprsSSF with the following input parameters:

- ‘Session’. The Apply Charging Report GPRS procedure shall be executed for the Session. This procedure checks
if a Session Period report is pending and if so, sends this report to the gsmSCF.

- ‘PDPId. The Apply Charging Report GPRS procedure shall be executed for the indicated PDP Context. This
procedure checks if a Context VVolume report is pending and if so, sends this report to the gsmSCF. The
procedure then checks if a Context Period is pending and if so, sends this report to the gsmSCF.

- ‘Session + PDPs'. The Apply Charging Report GPRS procedure shall be executed for the Session and al PDP
Contexts. The sequence of checking the reports shall be as follows:

1) The procedure checks the pending Volume and Period reports for each PDP Context.
2) The procedure then checks the pending Period report for the Session.

When a PDP Context Volume counter or PDP context Period timer expires, then the procedure Apply Charging Report
GPRS procedureis called with the PDP Id as input parameter. The procedure will then check both reports for that PDP
Context.
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6.5.3.5 Pocedure Complete_FCI_Record_GPRS
Procedure Complete_FCI_Record_GPRS s called from process gprsSSF with the following input parameters:
- ‘Session’. The Complete FCI_Record_GPRS procedure shall be executed for the Session.
- ‘PDPId. The Complete FCI_Record GPRS procedure shall be executed for the indicated PDP Context.
- ‘Session+ PDPs'. The Complete FCI_Record GPRS procedure shall be executed for the Session and all PDP
Contexts.
6.5.3.6 Procedure Handle_SCI_GPRS
For terminology see subclause 4.5.6.3.
The gsmSCF may send e-parameters to the Session and to individual PDP Contexts.
When e-parameters are sent for the Session, the SGSN will forward these e-parameters directly to the Mobile Station.

When e-parameters are sent for a PDP Context and that PDP Context is not yet acknowledged (= active), then the
SGSN shall retain these parameters (pending parameters). These parameters will be sent to the Mobile Station when the
PDP Context is acknowledged.

The gsmSCF may send two sets of e-parameters and a Tariff Switch for the Session or a PDP Context. The first set of e-
parameters shall be sent to the SGSN and the second set of e-parameters shall be stored. This second set of e-parameters
shall be sent to the SGSN when the tariff switch expires.

When the Tariff Switch for the Session expires, then the stored e-parameters for the Session shall be sent to the SGSN.

When the Tariff Switch for a PDP Context expires before that PDP Context is acknowledged, then the pending e-
parameters for that PDP Context shall be replaced by the stored e-parameters for that PDP Context.

The stored e-parameters for that PDP Context shall be discarded.

When the Tariff Switch for a PDP Context expires after that PDP Context has been acknowledged, then the stored e-
parameters for that PDP Context shall be sent to the SGSN.

6.5.3.6.1 Handling of SCI_GPRS for the Session
1) Precondition: no Tsw running for the Session:
if 1 set of e-parameters received --> send e-parameters to the SGSN;
if 2 sets of e-parametersreceived --> error;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 sets of e-parameters and Tariff Switch received --> send 1% set of e-parameters to the SGSN/start Tsw
(Session)/store 2™ set of e-parameters.

2) Precondition: Tsw running for the Session and no e-parameters stored for the Session:
if 1 set of e-parameters received --> error;
if 2 sets of e-parameters received --> send 1% set of e-parameters to the SGSN/store 2™ set of e-parameters;
if 1 set of e-parameters and Tariff Switch received --> error;
if 2 setsof e-parameters and Tariff Switch received --> error.
3) Precondition: Tsw running for the Session and e-parameters stored for the Session:
if 1 set of e-parametersreceived --> error;

if 2 sets of e-parametersreceived --> error;
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if 1 set of e-parameters and Tariff Switch received --> error;

if 2 setsof e-parameters and Tariff Switch received --> error.

6.5.3.6.2 Handling of SCI_GPRS for a PDP Context

1

2)

3

4)

5)

6)

Precondition: before a PDP Context Establishment Acknowledgement event is detected and no Tsw running for
this PDP Context:

if 1 set of e-parameters received --> send e-parameters to the SGSN;
if 2 sets of e-parametersreceived --> error;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 sets of e-parameters and Tariff Switch received --> send 1% set of e-parameters to the SGSN/start Tsw(PDP
Id)/store 2™ set of e-parameters;

Precondition: before a PDP Context Establishment Acknowledgement event is detected and Tsw running for this
PDP Context and no e-parameters stored for this PDP Context:

if 1 set of e-parameters received --> error;

if 2 sets of e-parameters received --> send 1st set of e-parameters to the SGSN/store 2™ set of e-parameters;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 setsof e-parameters and Tariff Switch received --> error.

Precondition: before a PDP Context Establishment Acknowledgement event is detected and Tsw running for this
PDP Context and e-parameters stored for this PDP Context:

if 1 set of e-parameters received --> error;

if 2 sets of e-parametersreceived --> error;

if 1 set of e-parameters and Tariff Switch received --> error;
if 2 setsof e-parameters and Tariff Switch received --> error.

Precondition: after a PDP Context Establishment Acknowledgement event is detected and no Tsw running for
this PDP Context:

if 1 set of e-parameters received --> send e-parameters to the SGSN;
if 2 sets of e-parametersreceived --> error;
if 1 set of e-parameters and Tariff Switch received --> start Tsw(PDP Id)/store e-parameters;

if 2 sets of e-parameters and Tariff Switch received --> send 1% set of e-parameters to the SGSN/start Tsw(PDP
Id)/store 2™ set of e-parameters.

Precondition: after a PDP Context Establishment Acknowledgement event is detected and Tsw running for this
PDP Context and no e-parameters stored for this PDP Context;

if 1 set of e-parameters received --> store e-parameters;

if 2 sets of e-parameters received --> send 1% set of e-parameters to the SGSN/store 2™ set of e-parameters;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 sets of e-parameters and Tariff Switch received --> error.

Precondition: after a PDP Context Establishment Acknowledgement event is detected and Tsw running for this
PDP Context and e-parameters stored for this PDP Context:

if 1 set of e-parameters received --> error;
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if 2 sets of e-parameters received --> error;
if 1 set of e-parameters and Tariff Switch received --> error;

if 2 setsof e-parameters and Tariff Switch received --> error.

6.5.3.7 Procedure Handle_PDP_Acknowledgement

Procedure Handle_PDP_Acknowledgement is called when an event occurs that may signal the activation (=
Acknowledgement) of a PDP Context. The event signal is passed on to the Handle_PDP_Acknowledgement procedure.

6.5.3.8 GPRS duration control, procedures Handle_ AC_GPRS and
Handle_ ACR_GPRS
6.5.3.8.1 Overview
CSE gprsSSF/SGSN MS
GPRS attgch/Change of position sesgon
<
Initial DP GPRS
<
Apply Charging GPRS
> T
SwW
Continue GPRS / Connect GPRS (Session)
g Tp
Apply Charging Report GPRS
<
Dsp
Apply Charging GPRS
g
T
Apply Charging Report GPRS
<
Dsp
Release GPRS
g GPRS detach
P

Figure 6.16a: Example of information flows for GPRS session duration at GPRS attach and change of
position session
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CSE gpr SSSF/SGSN MS
PDP Context activation/
Initia DP GPRS ghange of position context
N
Apply Charging GPRS
P
Continue GPRS / Connect GPRS > (ng‘{ g TP
Apply Charging Report GPRS
N
Apply Charging GPRS Dcp
P
Tcp
Apply Charging Report GPRS
N
Redease GPRS Dcp
P
PDP context disconnecti g N

Figure 6.16b: Example of information flows for PDP context duration control at context activation and
change of position context

These figures show examples of handling of the timers that are used in the process gprsSSF and in the procedures
Handle AC_GPRS and Handle ACR_GPRS.

Duration timers (Tsp for the GPRS session and one Tcp for each PDP context) are used if the charging is on duration of
the GPRS session or a PDP context.

Tariff Switch Timers (Tsw(Session) for the GPRS session and one Tsw(PDP Id) for each PDP context) define the start
point of anew Tariff. Tsw(Session) is used for charging on duration. Tsw(PDP Id) is used for both methods of
charging: duration charging and volume charging. If a PDP context is charged on duration and volume, only one
Tsw(PDP Id) timer will be accepted from the gsmSCF for that PDP context.

Delta timers measure the response time of the gsmSCF after an Apply Charging Report GPRS operation:
- Dsp for the GPRS session; this deltatimer is used for GPRS session period timing.
- Dcp for each PDP context; these delta timers are used for PDP context period timing.
- Dcfor each PDP context; these delta counters are used for PDP context volume counting.

After the sending of Apply Charging Report GPRS, the gsmSCF may reply either with:

- Apply Charging GPRS, if the gsmSCF sends a new duration because of the expiration of the previous period or
because of QOS change.

- Release GPRS, if the gsmSCF decides to rel ease the GPRS session or PDP context.

Note: There may be Guard timer(s) in gprsSSF to supervise the response from the gsmSCF on the Apply
Charging Report GPRS operation.
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6.5.3.8.2 TC guard timer

6.5.3.8.2.1 General

When the gprsSSF sends an Apply Charging Report GPRS operation to the gsmSCF, with SessionActive or
ContextActive variable set to TRUE, then the gprsSSF shall start the guard timer. The gprsSSF shall also mark for the
Session or PDP Context for which the Apply Charging Report GPRS was sent, that a corresponding Apply Charging
GPRS operation from the gsmSCF is expected.

When the gprsSSF receives an Apply Charging GPRS operation or a Rel ease GPRS operation, then the ‘Waiting-for-
AC’ marking(s) for the Session or PDP Context shall be removed. The gprsSSF shall then check if the guard timer shall
be stopped (task box ‘ Check guard timer’). The guard timer shall be stopped if there are no more Apply Charging GPRS
operations expected for the Session and all PDP Contexts.

When an event occurs that resultsin the termination of a PDP Context, then the ‘Waiting-for-AC’ markings for that
PDP Context shall be removed. The gprsSSF shall then check if the guard timer shall be stopped (task box ‘ Check
guard timer’). The guard timer shall be stopped if there are no more ApplyChargingGPRS operations expected for the
Session and al PDP Contexts.

When the guard timer expires in state Monitoring, then the gprsSSF shall close the TC dialogue, provided that al
conditions for closing the TC dialogue are fulfilled, ie. there are no Operation Results expected from the gsmSCF, no
Operations or Errors to be sent to the gsmSCF and no Operations from the gsmSCF received and waiting to be
processed.

When the guard timer expiresin state Waiting_for_Instructions, then no action shall be taken.

Service Designers should note that if the gsmSCF does not send an Apply Charging GPRS or Release GPRS in
response to an Apply Charging Report GPRS when the gprsSSF is awaiting such response, service behaviour may be
unpredictable, unless the gprsSSF rel eases the PDP Context or Session involved.

6.5.3.8.2.2 Check guard timer
This clause describes the actions to be taken in the task box ‘ Check guard timer’.

The tasks to be executed in the ' Check guard timer’ box depend on the event that resulted in execution of the task box.

6.5.3.8.2.2.1 Apply Charging GPRS

If *Check guard timer’ is executed as aresult of an Apply Charging GPRS operation from the gsmSCF, then the
appropriate ‘Waiting-for-AC’ marker shall be removed, dependig on the information received in the Apply Charging
GPRS operation:

- if the Apply Charging GPRS operation carries a Session Volume threshold, then the Session-V olume ‘Waiting-
for-AC’ marker shall be removed.

- if the Apply Charging GPRS operation carries a Session Time threshold, then the Session-Period ‘ Waiting-for-
AC’ marker shall be removed.

- if the Apply Charging GPRS operation carries a PDP Context Volume threshold, then the PDP Context-V olume
‘Waiting-for-AC’ marker shall be removed.

- if the Apply Charging GPRS operation carries a PDP Context Time threshold, then the PDP Context -Period
‘Waiting-for-AC' marker shall be removed.

The gprsSSF then checks if there is any ‘Waiting-for-AC’ marker for the Session or any PDP Context. If thereisno
‘Waiting-for-AC’ marker remaining, then the guard timer shall be stopped.

6.5.3.8.2.2.2 Release GPRS

If *Check guard timer’ is executed as aresult of a Release GPRS operation from the gsmSCF, then the appropriate
‘Waiting-for-AC’ markers shall be removed, dependig on the information received in the Rel ease GPRS operation:

- if the Release GPRS operation is for the Session, then the Session ‘Waiting-for-AC’ markers shall be removed.
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- if the Release GPRS operation is for the PDP Context, then the PDP Context ‘Waiting-for-AC’ markers shall be
removed.

The gprsSSF then checks if there is any ‘Waiting-for-AC’ marker for the Session or any PDP Context. If thereis no
‘Waiting-for-AC’ marker remaining, then the guard timer shall be stopped.

6.5.3.8.2.2.3 PDP Context Disconnect

If *Check guard timer’ is executed as aresult of a PDP Context Disconnect signal from the SGSN, then the ‘Waiting-
for-AC’ markersfor that PDP Context shall be removed.

The gprsSSF then checksiif thereis any ‘Waiting-for-AC’ marker for the Session or any PDP Context. If thereisno
‘Waiting-for-AC’ marker remaining, then the guard timer shall be stopped.
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6.5.3.9 SDL diagrams for process GPRS_SSF and procedures
Process GPRS_SSF 1(21)
:7/*7P7roicésis in 7th7e 7gbrissisiFifoir fhé o " /* Signals to/from the left are to/from the SGSN. */
"handling of CAMEL interaction with
8 GPRS Session and PDP Context.
I* k /* Messages are sent from the gprsSSF via th
The following timers are defined: GPRS_Dialogue_Handler to the gsmSCF and
- Tsp: GPRS session period timer, vice versa. */

- Dsp: GPRS session delta timer,

- Tcp(PDP Id): PDP Context period timer,

- Dcp(PDP Id): PDP Context delta timer,

- Tsw(Session): Tariff switch timer for the GPRS session,
- Tsw(PDP Id): Tariff switch timer for a PDP Context,

- Tssf: gprsSSF state machine timer.

The following octet counters are defined:

- Vc(PDP Id): PDP Context volume counter,

- Dc(PDP Id): Volume delta counter for the PDP Context.
*/

Int_Invoke|
GPRS_SS

' The GPRS-CSI may contain the following TDPs:
ArmTDPs |- - - - - - - "DP_Attach,

'DP_Change_Of_Position_Session,
.DP_Change_Of_Position_Context,
'DP_PDP_Context_Establishment,

— 'DP_PDP_Context_Establishment_Acknowledgement

Int_GPRS
SSF_Invok

Wait_for_
Request

Figure 6.17a: Process GPRS_SSF (sheet 1)
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Process GPRS_SSF

I* Process in the gprsSSF for the
"handling of CAMEL interaction with
'a GPRS Session and PDP Context. */

2(21)

!

/* Signals from the left are from the SGSN;
signal to the right is to the GPRS_Dialogue_Handler.

ETSI TS 123 078 V3.6.0 (2000-09)

Wait_for_
Request

Int_DP_Attach,

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,

Int_ DP_PDP_Context_Establishment,

Int_ DP_PDP_Context_Establishment_Acknowledgement

Int_ GPRS|_
Failure

L

-

Set Tssf to
default value
and start Tssf

Open
5PRS Dialogué

D

(

CAP_InitialDR
GPRS

Input
signal?
Context,

hment_Acknowledgement

Int_DP_Change_Of_Paosition_
Int_DP_PDP_Context_Establis

Int_DP_Attach,
Int_DP_Change_Of_Position_Session

ContextActive SessionActive
PDP Id) :=true =true
\ \
/‘
Instruction_
Counter :=1

Waiting_for_
Instructions

Figure 6.17b: Process GPRS_SSF (sheet 2)
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Process GPRS_SSF 3(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Signals to the left are to the SGSN;
"handling of CAMEL interaction with signals to/from the right are to/from the
:,a,G,P,R,S Session and PDP Context. */ GPRS_Dialogue_Handler. */

Waiting_for_
Instructions

CAP_Appl
Charging_

CAP_Cancel_
PRS GPRS

CAP_Contjiue_

Set Tssf to last Set Tssf to last Int_Connect Int_Continue_
used interval used interval GPRS GPRS
nd restart Tssf nd restart Tss i DP Id)
K
Handle_AC_| Disarm all Decrement
GPRS EDPs Instruction_counter
(8ession/PDP ld) (Session/PDP ld)

Cancel all Any armed EDP-R for
reports the Session or this
(%pcqinq/PDP ld) PDP Context?

Waiting_for_
Instructions

Set Tssf to last
Stop Tssf used interval
and restart Tssf

( Waiting_for_)
TC_End Instructions

Any EDPs armed or No
reports outstanding?
Jomplete_FCI|
Yes Record GPRS
(Bession+PDPIs)
Terminate
GPRS dialogue

Monitoring

Figure 6.17c: Process GPRS_SSF (sheet 3)
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Process GPRS_SSF 4(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Signals from the right are from the

"handling of CAMEL interaction with GPRS_Dialogue_Handler. */

'a GPRS Session and PDP Context. */

Waiting_for_

Instructions

CAP_ CAP_ CAP_
FurnishCharging_ RequestRéport_ ResetTim SendCharging_
- RS i RS

Set Tssf to last Set Tssf to last Reset Tssf to Set Tssf to last

used interval used interval value received used interval

nd restart Tss nd restart Tssf nd restart Tss nd restart Tss

Handle_FCI | Perform arming/ Handle_SCI |

GPRS disarming of events GPRS

(8ession/PDP Id) (Bession/PDP 1d) (8ession/PDP Id)

Yes

Set monitor relationship |
far the Session or
this PDP_Context

Waiting_for j Any armed EDP-R for
Instructions ‘ ~|the Session or this
‘ PDP Context?

Shall not be performed if the

" "Session or PDP Context for
‘which the operation was sent,
+is waiting for instructions from
'the gsmSCF.

Figure 6.17d: Process GPRS_SSF (sheet 4)
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Process GPRS_SSF 5(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Signals to the left are to the SGSN;
"handling of CAMEL interaction with signals to/from the right are to/from the
:,a,G,P,R,S Session and PDP Context. */ GPRS_Dialogue_Handler. */
Waiting_for_ Session /@&d\Context

Instructions entity?
Int_Release_
CAP_ Context
Release
Check
guard timer
Stop Tssf ‘
(I ContextActive
(PDP Id)
Int_Release := false
Session
‘ Handle_ACR_|
SessionActive FPRS (PDP Id
:= false ‘
‘ CGomplete_FCIl_
ContextActive frecord_GPR3
(all PDP's)
= false
Handle_ACR_|
GPRS
(Bession+PDPIs)
Det_:rement
Complete_FC | | Any EDPs armed or Instruction_counter
Record_GPRS reports outstanding? r
(Bession+PDPIs)
TC_End TC_End
0 fruction. >0
‘ ounter?
Terminate No
5PRS dialogue Set Tssf to last
used interval
Yes and restart Tss
Jomplete_FCI|
Idle Record_GPRS
(Bession+PDPIs)
Terminate
GPRS dialogue

o Waiting_for_
@ “ @

Figure 6.17e: Process GPRS_SSF (sheet 5)
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Process GPRS_SSF 6(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Signals to/from the left are to/from the SGSN;

"handling of CAMEL interaction with signals to the right are to the GPRS_Dialogue_Handler. *

'a GPRS Session and PDP Context. */

Waiting_for_
Instructions

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,

Int._ DP_PDP_Context_Establishment,
‘ Int_ DP_PDP_Context_Establishment_Acknowledgement

Perform Implicit
Disarming

Handle_PDP |
Acknowledgement
(input signal)

s DP armed?

No EDP-N EDP-R

Int_Continue CAP_Event>

eport_ GPRS
(Session/FDP Id) i

CAP_Event\Report_GPRS
ontinue)

(DP, interruptéd)

Waiting_for Set Tssf to last Set Tssf to last
|nstrucﬁons_ used interval used interval
and restart Tss and restart Tss
Int_Continue Increment
(Session/FDP Id) Instruction_counter

Waiting_for_
Instructions

Waiting_for_
Instructions

Figure 6.17f: Process GPRS_SSF (sheet 6)
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Process GPRS_SSF

I* Process in the gprsSSF for the
"handling of CAMEL interaction with
'a GPRS Session and PDP Context. */

Waiting_for_

Instructions

/* Signals to/from the left are to/from the SGSN;
signals to the right are to the GPRS_Dialogue_Handler.

’

/* Note: Change Of Position Complete is reported
as a Int_DP_PDPContext_Disconnection
with the cause 'Change of Position'. */

Int_DP_PDP_Context_Disconnection

Perform implicit
disarming of
DPs
Check
guard timer
s DP armed?
No EDP-N EDP-R
ContextActive CAP_Event\Report_GPRS ContextActive
(PDP Id) (DP, notify & €ontinue) (PDP Id)
= ﬁ"—ll%e = ft"-zlse
Handle_ ACR ContextActive Handle ACR||
3PRS (PDP | (PDP Id) 3PRS (PDP I
= false
Complete_FCl| Handle ACR | CAP_Event \Report_GPRS
Record_GPRSY SPRS (PDP Id (DP, interruptéd)
(PDP 1d) ‘
Int Continue Set Tssf to last Set Tssf to last
(PDP Id) used interval used interval
nd restart Tssf nd restart Tss
Jomplete_FCI| Increment
Record_GPRSY Instruction_counter
(PDP Id)
Set Tssf to last Int Continue
used interval (PDP Id)
nd restart Tss ”

Waiting_for_
Instructions

7(21)

Figure 6

.17g: Process GPRS_SSF (sheet 7)
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Process GPRS_SSF 8(21)

‘[* Process in the gprsSSF forthe /* Signal from the left is from the SGSN.*/%

"handling of CAMEL interaction with
'a GPRS Session and PDP Context. */

Waiting_for_
Instructions

Int_QoS_Change
(PDP Id)

Any outstanding report
for this PDP Context?

Handle_ACR_GPRS
(PDP 1d)

Set Tssf to last
used interval
nd restart Tssf

Waiting_for_
Instructions

Figure 6.17h: Process GPRS_SSF (sheet 8)
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Process GPRS_SSF

I* Process in the gprsSSF for the /* Notes:

"handling of CAMEL interaction with - The period timers are received from an entity internal

,a GPRS Session and PDP Context. */ to the gprsSSF when the threshold has been reached|

""""""""""" - The volume counters are received from an entity
internal to the gprsSSF when the threshold has been
reached.

*/

9(21)

Waiting_for_

Instructions

T Tcp Ve
sp (PDP Id) (PDPId)

Handle_ ACR_GPRS Handle_ ACR_GPRS Handle_ ACR_GPRS
(Session) (PDP Id) (PDP Id)

\ NEZ \
/]\
Set Tssf to last
used interval
nd restart Tss

Waiting_for_
Instructions

Figure 6.17i: Process GPRS_SSF (sheet 9)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 316 ETSI TS 123 078 V3.6.0 (2000-09)

Process GPRS_SSF 10(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Signal to the right is to the GPRS_Dialogue_Handler|

"handling of CAMEL interaction with Signals to the left are to the SGSN. */

'a GPRS Session and PDP Context. */

Waiting_for_
Instructions

TC_Abort

Int_Error

Decrement
Instruction_counter

Continue

Release

Int_Releas
Session

D

CJomplete_FC
Record_GPR
(Session+PDP |d)

Terminate
GPRS Dialogue

T
T

D

Idle

Figure 6.17: Process GPRS_SSF (sheet 10)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 317 ETSI TS 123 078 V3.6.0 (2000-09)

Process GPRS_SSF

11(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiF 7foir fhé o

"handling of CAMEL interaction with
'a GPRS Session and PDP Context. */

Waiting_for_
Instructions
Guard timer

expired o Internal

Waiting_for_
Instructions

Figure 6.17k: Process GPRS_SSF (sheet 11)
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Process GPRS_SSF 12(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé 7 T; /* Signals to/from the right are to/from the
"handling of CAMEL interaction with GPRS_Dialogue_Handler. */

'a GPRS Session and PDP Context. */

CAP_Apply” CAP_Cancel_ CAP_ _ _
Charging_GPRS GPRS FurnishCharing_ SendCharging_
_ i RS i RS
Handle_AC_| Disarm all Handle_FCI_| Handle_SCI_|
GPRS EDPs GPRS GPRS
(Bession/PDP Id) (Bession/PDP Id) (8ession/PDP Id) (Bession/PDP ld)
Cancel all
reports
(%F-csion‘/PDPI )
o Jomplete_FCI | o o
Monitoring Records_GPRS$ Monitoring Monitoring
(Bessian/PDP Id)

Any EDPs armed or No

reports outstanding?

~

Jomplete_FC
Record GPR
Bession+PDP

A (AT
Y

~

TC_End

Terminate
GPRS dialogue

Monitoring

Idle

Figure 6.17I: Process GPRS_SSF (sheet 12)
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Process GPRS_SSF 13(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Signals to the left are to the SGSN;

"handling of CAMEL interaction with signals to/from the right are to/from the

'a GPRS Session and PDP Context. */ GPRS_Dialogue_Handler. */

Monitoring

CAP_
Release

Session Releases Context
entity?
Int Release Int_Release_
‘ (PDP Id)
SessionActive Check
.= false guard timer
ContextActive ContextActive
(all PDP's) (PDPId)
-:fz‘alse = false
Handle_ACR | Handle_ACR|
GPRS GPRS (PDPId
(8ession+PDPIs) ‘
CJomplete_FCI Complete_FCIl|
Record_GPRS Record_GPRS
(8ession+PDPIs) (PDP 1d)
TC_End TC_End
Terminate m
GPRS dialogue
Yes
Jomplete_FCI|
dle Records_GPR$
(8ession+PDPIs)
Any EDPs armed or | | Terminate
reports outstanding? GPRS dialogue

Figure 6.17m: Process GPRS_SSF (sheet 13)
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Process GPRS_SSF 14(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé 7 T; /* Signals to/from the right are to/from the

"handling of CAMEL interaction with GPRS_Dialogue_Handler. */

'a GPRS Session and PDP Context. */

Monitoring

of events
ion/PDP 1d)

Any armed EDP or
outstanding report for
the Session or this PDP Context

omplete_FC
ecord_GPR
(Bessian/PDP Id)

AT
T

g )

TC_End

Yes Any armed EDP-R for the

Session or this PDP Context?

No

Se

—

monitor relationship
for the session or
this PDP _context

Any EDPs armed or K

reports outstanding?
No

Yes

omplete_FC
ecord_GPR
ession+PDP

T
T

N—gC)

—~
i
~

Terminate
GPRS dialogue

Figure 6.17n: Process GPRS_SSF (sheet 14)
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Process GPRS_SSF 15(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Signals to/from the left are to/from the SGSN;
"handling of CAMEL interaction with signals to the right are to the GPRS_Dialogue_Handler. *

'a GPRS Session and PDP Context. */

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,

Int._ DP_PDP_Context_Establishment,

Int_ DP_PDP_Context_Establishment_Acknowledgement

Perform Implicit
Disarming

Handle_PDP |
Acknowledgement
(input signal)

s DP armed?
No EDP-N EDP-R
Int_Continue eport_GPRS CAP_Event \Report_ GPRS

(Session/EDP Id) (DP, interrupted)

Int Continue Set Tssf to last
(Session/P used interval
nd restart Tss

Monitoring

Instruction_
counter:=1

Any EDPs armed or Waiting_for_
reports outstanding? Instructions
Yes

Jomplete_FCI |
Record_GPRS§
(8ession+PDPIs)
Terminate
GPRS dialogue

Figure 6.170: Process GPRS_SSF (sheet 15)
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Process GPRS_SSF

I* Process in the gprsSSF for the
"handling of CAMEL interaction with
'a GPRS Session and PDP Context. */

16(21)

/* Signals to/from the left are to/from the SGSN;
signals to the right are to the GPRS_Dialogue_Handler. *

/* Note: Change Of Position Complete is reported as a
Int_ DP_PDP_Context_Disconnection
with the cause 'Change of Position'. */

Int_DP_PDP_Context_Disconnection

\Report_GPRS

Perform implicit
disarming of
DPs No EDP-N EDP-R
[ \
Check ContextActive \Report_GPRS |ContextActive
guard timer (PDP Id) ontinue) (PDP Id)
= false = false
Handle_ACR|| ContextActive Handle_ACR||
GPRS (PDP Id (PDP Id) BPRS (PDP Id
‘ = f‘alse
Jomplete_FCI Handle_ACR|| CAP_Event
[Record_GPRS GPRS (PDP Id (DP, interruptéd)
(PDP Id) ‘
Int Continue Jomplete_FCI | Set Tssf to last
(PDP Id) Record_GPRS used interval
(PDP Id) nd restart Tss
Int_Continue Instruction_counter
(PDP Id) =1
|
Waiting_for_
Any EDPs armed or No
reports outstanding?
Yes
Complete_FCI|
Record_GPRS§
(Session+PDPIs)
Terminate
GPRS dialogue

Monitoring

Figure 6.17p: Process GPRS_SSF (sheet 16)
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Process GPRS_SSF 17(21)

‘[* Process in the gprsSSF forthe /* Signal from the left is from the SGSN.*/%

"handling of CAMEL interaction with
'a GPRS Session and PDP Context. */

Monitoring

Int_QoS_Change
(PDP Id)

Hafdle_ACR_GPRS
(PDP 1d)

Waiting_for_
Instructions

Figure 6.17q: Process GPRS_SSF (sheet 17)
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Process GPRS_SSF 18(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Notes:
"handling of CAMEL interaction with - The period timers are received from an entity internal

'a GPRS Session and PDP Context. */

to the gprsSSF when the threshold has been reached|
- The volume counters are received from an entity
internal to the gprsSSF when the threshold has been

reached.
*/
**************** S > ntemal
Monitoring
Tcp I Ve
Tsp (PDP Id) | (PDP Id)
Handle_ACR_GPRS Handle_ACR_GPRS Handle_ACR_GPRS
(Session) (PDP Id) (PDP Id)
\ |
Any EDPs armed or No
reports outstanding?
Yes
CJomplete_FCI
Record_GPRS
(8ession+PDPIs)
Terminate
GPRS dialogue

Figure 6.17r: Process GPRS_SSF (sheet 18)
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Process GPRS_SSF 19(21)

I* Process in the gprsSSF for the /* Signals to the right is to the GPRS_Dialogue_Handler */%

"handling of CAMEL interaction with
'a GPRS Session and PDP Context. */

Monitoring

Guard timer
expired

Monitoring

Figure 6.17s: Process GPRS_SSF (sheet 19)
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Process GPRS_SSF 20(21)
:7/*7P7r07césis in 7thie 7gbrissisiF7foir ihé o " /* Signals to/from the left are to/from the SGSN;

"handling of CAMEL interaction with signals to the right are to the GPRS_Dialogue_Handler. *
'a GPRS Session and PDP Context. */

Waiting_for_Instructions,  |/* Note: DP Change Of Position SessionComplete ish
Monitoring signaled with Int_DP_Detach with the cause
‘Change of Position'. */

Int_DP_Detach

Perform implicit

disarming of
No EDP-N EDP-R
[ [ \
SessionActive
Stop Tssf Stop Tssf = false
SessionActive ContextActive
:= false (all PDP's)
‘ = f‘alee
ContextActive SessionActive Handle_ACR_]
(all PDP's) ‘= false GPRS
= f‘alse ‘ (8ession+PDPIs)
Handle_ACR|| ContextActive
GPRS (all PDP's)
(Bession+PDP!s) = false

Int Continue Handle_ACR] Set Tssf to last
(Session) GPRS used interval
Session+PDPIs) and restart Tssf

~
f

Int_Continue Increment
(Session) Instruction_counter

Gomplete_FCI | Jomplete_FCIl | Waiting_for
Record_GPRS§ Record_GPRS§ Instructions
(Bession+PDP!s) (Bession+PDP!s)

TC_End > TC_End >

Terminate Terminate
GPRS dialogue GPRS dialogue

B
B

Figure 6.17t: Process GPRS_SSF (sheet 20)
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Process GPRS_SSF 21(21)
:7/*7P7r07césis in 7thie 7g[7)rissisiFifoir fhé o " /* Signals to the left are to the SGSN */
"handling of CAMEL interaction with

'a GPRS Session and PDP Context. */

Waiting_for_instructions,
Monitoring

Tsw Y Tsw
(Session) (PDPId)
Internal
77777777 Any store
e-parametes?
No
Setstored | , :No stored e-parameters
e-parameters 'exist after this setting
as applicable) 0. _ .. 7T .
Set stored
””””””””””” e-parameters M
,,,,,,,,,,,,,,,,,, as applicable |
Send_ ' This provokes the SGSN
e-parameters > ‘to send e-parameters to
. . the MS if the AoC is supported
by the SGSN
777777777777777777777 Send_
e-parameters
%

i ) ; Overwrite pending
e-parameters by stored
e-parameters. Discard
stored e-parameters.

Figure 6.17u: Process GPRS_SSF (sheet 21)
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Process GPRS_Dialogue Handler 1D

+/* Handling of GPRS dialogues */ /* Signals to/from the left are to/from the gprsSSF;%
‘ ‘ /

signals to/from the right are to/from the gsmSCF. *

/* Messages are sent from the gprsSSF via th
GPRS_Dialogue_Handler to the gsmSCF
and vice versa. */

/* A new GPRS Dialogue is created when a
CAP_InitiaIDP_GPRS is to be sent.

Itis deleted by 'Terminate GPRS dialogue'.
The receipt of TC-End signal closes the TCAP
dialogue. */

. . 'in TC_BEGIN
any signal any signal<- - - - - ’ (Dialogue ID=j)

Open TCAP Open TCAP
dialogue dialogue
in TC_BEGIN . .
(Dialogue ID=j) ~~ ~ [S@meé signal same signal
<

[ [ [ [
TC_Abort TC_End ianal ianal
(Dialogue |D=j) (Dialogue |D=j) any signa - |any signal

Any messages
huffered?
No

(Dialogue iD=k)

same signal

(Dialogue 1D=])

BN . CAP-U-ABORT-REASON
j same signa :=overlapping-dialogue

Yes

TC_END

(Dialogue ID=)) (Dialogue ID=k)

!

Close TCAP I j Acti
dialogue ‘ | ctive
~ 'Referto ' 'in TC_CONTINUE
'subclause 6.5.3.2 ' (Dialogue ID=j)

Figure 6.18a: Process GPRS_Dialogue_Handler (sheet 1)
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Procedure Handle_ AC_GPRS
:/; I5r(7)c7e(71uirei iﬁ tihé gprsSSF fof hiarildilirig’o;‘ "
ApplyChargingGPRS. */ ‘
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Figure 6.19a: Procedure Handle_ AC_GPRS (sheet 1)
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Procedure Handle_ AC_GPRS 2(2)
:/; I5r(7)c7e(71uirei iﬁ tihé gprsSSF fof hiarildilirig’o;‘ "
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Figure 6.19b: Procedure Handle_ AC_GPRS (sheet 2)
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Procedure Handle_ ACR_GPRS 1(2)
:/; I5r(7)c7e(71uirei iﬁ tihé gprsSSF fof hiarildilirig’o;‘ " /* Signals to the right are to the
ApplyChargingReport. */ ‘ GPRS_Dialogue_Handler. */
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Drp
No Tsp pending
.= false

Start guard timer;
'AC(Tsp) expected'
':Qtrue

Figure 6.20 a: Procedure Handle_ ACR_GPRS (sheet 1)
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2(2)

Procedure Handle_ ACR_GPRS
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Figure 6.20b: Procedure Handle_ ACR_GPRS (sheet 2)
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Procedure Handle_FCI_GPRS

1(1)
Procedure in the gprsSSF to handle -,
'FurnishCharginginformationGPRS*/

Non-completed CAMEL
logical GPRS record
exists for this PDP?
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logical GPRS record
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Append Not present,
Overwrite Create CAMEL
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i data with this FCI data GPRS record

)

Figure 6.21a: Procedure Handle_FCI_GPRS (sheet 1)
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Procedure Complete FCI_Record GPRS 1D
1* Procedure in the gprsSSFto
‘write Furnish Charging Information

'data to a PDP context for the specified:
.PDP Id, or session. */ ‘

Non-completed Logical Yes

CAMEL record exists for

this PDP context or session?

No
Complete CAMEL
logical GPRS
record
]

X

Figure 6.22a: Procedure Complete FCI_Record_GPRS (sheet 1)
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Procedure Handle_SCI_GPRS

1(3)
:/; I5r(7)c7e(71uirei iﬁ tihé gprsSSF fof hiarildilirig’o;‘ -

'SendChargingInformationGPRS>
'Refer also to subclause 6.5.3.6. *./
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1 set of Tsw + 2 sets of | other 2 sets of other
e-parameters e-parameters e-parameters
Send Send 1st set Send 1st set
e-parameters to SGSN, Error to SGSN, Error Error
to SGSN stare 2nd set, store 2nd set
start Tsw(Session)

X

Figure 6.23a: Procedure Handle_SCI_GPRS (sheet 1)
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Procedure Handle_SCI_GPRS

2(3)
:/; I5r(7)c7e(71uirei iﬁ tihé gprsSSF fof hiarildilirig’o;‘ -

'SendChargingInformationGPRS>
'Refer also to subclause 6.5.3.6. *./
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Send Send 1st set Send 1st set
e-parameters to SGSN, Error to SGSN, Error Error
to SGSN stare 2nd set, stare 2nd set
start Tsw(PDP Id)

X

Figure 6.23b: Procedure Handle_SCI_GPRS (sheet 2)
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Procedure Handle_SCI_GPRS

:/* Procedure in the gprsSSF for handling of *
'SendChargingInformationGPRS>
'Refer also to subclause 6.5.3.6. *./
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Figure 6.23c: Procedure Handle_SCI_GPRS (sheet 3)
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Procedure Handle_PDP_Context_Acknowledgement 1D
I Procedure in the gprsSSF for -
‘the handling of PDP Context

. Acknowledgement. */

other

Int_ DP_PDP_Context_Establishment_Acknowledgement,
Int_DP_Change_of_Position_Context
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other
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]
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No
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\

Figure 6.24: Procedure PDP_Context_Disconnection (sheet 0)
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6.6 Description of information flows
This subclause contains the detailed description of the information flows used by CAMEL.

Each Information Element (1E) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization is afunctional classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4] and 29.078 [5].

6.6.1 gprsSSF to gsmSCF Information Flows
6.6.1.1 Activity Test GPRS Ack

6.6.1.1.1 Description
This IF isthe response to the Activity Test GPRS.

6.6.1.1.2 Information Elements

This IF contains no information elements.
6.6.1.2 Apply Charging Report GPRS

6.6.1.2.1 Description

This IF isused by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRS IF. In
addition, this IF is used to notify the gsmSCF of user initiated change in QoS. Note that there are several possible QoS
profiles defined by the combinations of the different QoS attributes as defined in 3GPP TS 23.060 [11]. A PLMN may
only support and charge on alimited subset of those QoS. It is recommended that changes in QoS are only reported in
Apply Charging Report GPRS for those QoS profiles.

6.6.1.2.2 Information Elements

The following information elements are required:

Information element name Required Description

Gprs Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

Charging Result M This IE contains the charging information for the PDP provided by the
gsmSSF. ltis a choice between elapsed time and data volume.

Quality of Service C This IE is described in the table below.

Active M This IE indicates if the GPRS session or PDP context is still established,
or if it has been detached or deactivated.

PDP ID C This IE identifies the PDP context which the Apply Charging Report is

applicable for. If not present the dialogue corresponds to the GPRS
session or to one single PDP context.

M Mandatory (The |E shall always be sent).
C Conditional (The IE shall be sent, if available).

Quality of Service contains the following information element:

Information element name Required Description

Negotiated QoS C This IE identifies the QoS which was negotiated between the user, the
SGSN and the GGSN, as a result of a ‘Modify PDP Conext’ request.
This IE shall be included only if sending of the Apply Charging Report
was triggered by a change in Quality of Service.

C Conditional (The IE shall be sent, if available).
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6.6.1.3 Entity Released GPRS

6.6.1.3.1 Description

ThisIF isused by the gprsSSF to inform the gsmSCF at any phase that a GPRS session or PDP context has been
terminated by the SGSN without reporting any EDP.

6.6.1.3.2 Information Elements

The following information elements are required:

Information element name Required Description

Gprs Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

GPRS Cause M This IE contains the Cause value indicating the reason for
discontinuation of the PDP context.
PDP ID M This IE identifies the PDP context which has been terminated by the

SGSN. If not present the relationship corresponds to the Attach/Detach
State Model or to one single PDP context within a PDP context
relationship.

M Mandatory (The |E shall always be sent).

C Conditional.
6.6.1.4 Event Report GPRS
6.6.1.4.1 Description

ThisIF isused to notify the gsmSCF of a GPRS event (e.g. Attach or Detach) previously requested by the gsmSCF in a
Reqguest Report GPRS Event IF.

6.6.1.4.2 Information Elements

The following information elements are required:

Information element name Required Description

Gprs Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

GPRS Event type This |IE specifies the type of event that is reported.

Misc GPRS Info This IE indicates the DP type (EDP-N or EDP-R).

GPRS Event Specific Information This IE contains information specific to the reported event.

O

PDP ID This IE identifies the PDP context, which the Report GPRS Event is
applicable for. If not present the dialogue corresponds to the

Attach/Detach State Model or to one single PDP context.

M Mandatory (The IE shall always be sent).
C Conditional (The |E shall be sent, if available).

If the GPRS Event type contains DP Change of Position GPRS Session, then the GPRS Event Specific Information I1E
contains the following information elements:

Information element name Required Description

Location Information in SGSN M See subclause 7.6.1.2.2.

M Mandatory (The |E shall always be sent).

If the GPRS Event type contains DP Change of Position Context, then the GPRS Event Specific Information |E contains
the following information elements:
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Information element name Required Description

Access Point Name C1 This IE identifies the address Access Point Name to which the MS is
connected.

Charging ID C1 This IE contains the Charging ID received from the GGSN for the PDP
context.

Location Information in SGSN M See subclause 7.6.1.2.2.

PDP Type C1 This IE identifies the PDP Type. See 3GPP TS 23.060 [11].

Quality Of Service C1 This IE is described in the table below.

Time and Time Zone C1 This |IE contains the time that the gprsSSF met the detection point, and
the time zone the gprsSSF resides in.

M Mandatory (The IE shall always be sent).

C1 Conditional (The |E shall be sent, if available at inter-SGSN routing area update. Shall not be sent at intra-SGSN
routing area update).

If the GPRS Event type contains DP Detach or DP PDP context disconnection, then the GPRS Event Specific
Information | E contains the following information elements:

Information element name Required Description

Initiating Entity M This IE identifies the entity that has initiated the disconnection or
detachment.

M Mandatory (The IE shall always be sent).

If the GPRS Event type contains DP PDP context establishment, then the GPRS Event Specific Information |E contains
the following information elements:

Information element name Required Description

Access Point Name M This IE identifies the address Access Point Name the MS has
requested to connect to.

PDP Type M This IE identifies the PDP Type. See 3GPP TS 23.060.

Quality Of Service M This IE is described in the table below.

Location Information in SGSN M See subclause 7.6.1.2.2.

Time and Time Zone M This |IE contains the time that the gprsSSF met the detection point, and
the time zone the gprsSSF resides in.

PDP Initiation Type M This IE indicates whether a PDP context was established as a result of
a network-initiated request or as a result of a subscriber request.

M Mandatory (The IE shall always be sent).

If the GPRS Event type contains DP PDP context establishment acknowledgement, then the GPRS Event Specific
Information | E contains the following information elements:

Information element name Required Description

Access Point Name M This IE identifies the address Access Point Name to which the MS is
connected.

Charging ID M This IE contains the Charging ID received from the GGSN for the PDP
context.

PDP Type M This IE identifies the PDP Type. See 3GPP TS 23.060.

Quality Of Service M This IE is described in the table below.

Location Information in SGSN M See subclause 7.6.1.2.2.

Time and Time Zone M This IE contains the time that the gprsSSF met the detection point, and
the time zone the gprsSSF resides in.

M Mandatory (The IE shall always be sent).
6.6.1.5 Initial DP GPRS

6.6.1.5.1 Description

This IF is generated by the gprsSSF when atrigger is detected at a DP in the GPRS state models, to request instructions
from the gsmSCF.
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6.6.1.5.2 Information Elements

The following information elements are required:

Information element name Required Description

Gprs Reference Number M This IE consists of a number assigned by the gprsSSF. It is used for
TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

ServiceKey M This IE indicates to the gsmSCF the requested CAMEL Service. It is
used to address the required application/SLP within the gsmSCF.

GPRS Event Type M This IE indicates the armed GPRS DP event resulting in the Initial Data
Event IF.

MSISDN M This |IE contains the basic MSISDN of the MS.

IMSI M This |E identifies the mobile subscriber.

Time and Time zone M This IE contains the time that the gprsSSF was triggered, and the time
zone the gprsSSF resides in.

GPRS MS Class C This |IE contains the MS network and radio access capabilities.

PDP Type C This IE identifies the PDP Type, e.g. X.25 or IP.

Quality of Service C This IE is described in the table below.

Access Point Name C This IE identifies the address Access Point Name the MS has
requested to connect to.

Routeing Area Identity C This IE contains the location information of the MS.

Charging ID C This IE contains the Charging ID received from the GGSN for the PDP
context.

SGSN Capabilities C This IE specifies the capabilities of the SGSN node to support the
CAMEL interwork, e.g. support of Advice of Charge.

Location Information in SGSN M This |E is described in the subclause 7.6.1.3.2.

PDP Initiation Type M This IE indicates whether a PDP context was established as a result of
a network-initiated request or as a result of a subscriber request.

M Mandatory (The IE shall always be sent).
C Conditional (The |E shall be sent, if available).

Quality of Service contains the following information elements:

Information element name Required Description

Requested QoS C This IE identifies the QoS requested by the subscriber for a new PDP
Context. It shall be included if the InitialDPGPRS is sent at PDP
Context Establishment, at PDP Context Establishment
Acknowledgement and at Change of Position Context.

Subscribed QoS C This IE identifies the subscribed QoS. It shall be included if the
InitiaDPGPRS is sent at PDP Context Establishment, at PDP Context
Establishment Acknowledgement and at Change of Position Context.

Negotiated QoS C This IE identifies the QoS which was negotiated between the user, the
SGSN and the GGSN. It shall be included if the InitiaDPGPRS is sent
at PDP Context Establishment Acknowledgement and at Change of
Position Context.

C Conditional (The IE shall be sent, if available)
6.6.2 gsmSCF to gprsSSF Information Flows

6.6.2.1 Activity Test GPRS

6.6.2.1.1 Description

ThisIF isused to check for the continued existence of arelationship between the gsmSCF and gprsSSF. If the
relationship is still in existence, then the gprsSSF will respond. If no reply is received, then the gsmSCF will assume
that the gprsSSF has failed in some way and will take the appropriate action.

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 343 ETSI TS 123 078 V3.6.0 (2000-09)

6.6.2.1.2 Information Elements

The following information elements are required:

Information element name Required Description

Gprs Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

C Conditional.
6.6.2.2 Apply Charging GPRS
6.6.2.2.1 Description

ThisIF isused for interacting from the gsmSCF with the gprsSSF charging mechanismsto control the charging of a
GPRS session or a PDP Context.

6.6.2.2.2 Information Elements

The following information elements are required:

Information element name Required Description

Gprs Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

Charging Characteristics M This IE specifies the charging related information to be provided by the
gsmSSF and the conditions on which this information has to be
provided back to the gsmSCF. It is a choice between granted volume
and granted time for the data transfer.

Tariff Switch Interval (0] This information element specifies the time duration until the next tariff
switch occurrence.
PDP ID C This IE identifies the PDP context, which the Apply GPRS Charging is

applicable for. If not present the dialogue corresponds to the GPRS
session or to one single PDP context.

M Mandatory (The |E shall always be sent).
O Optiona (Service logic dependent).
C Conditional (The IE shall be sent, if available).

6.6.2.3 Apply Charging Report GPRS Ack

6.6.2.3.1 Description
This IF isthe response to the Apply Charging Report GPRS.

6.6.2.3.2 Information Elements

This IF contains no information elements.
6.6.2.4 Cancel GPRS

6.6.2.4.1 Description
ThisIF isused by the gsmSCF to request the gprsSSF to cancel all EDPs and reports.
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6.6.2.4.2 Information Elements

The following information elements are required:

Information element name Required Description

Gprs Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue segmentation.
Refer to 3GPP TS 29.078 [5] for the usage of this element.

PDP ID C This IE identifies the PDP context which is to be cancelled. If not
present the dialogue corresponds to the GPRS session or to one
single PDP context.

C Conditional
6.6.2.5 Connect GPRS
6.6.2.5.1 Description

ThisIF isused by the gsmSCF to request the gprsSSF to modify the APN used when establishing a PDP Context.

6.6.2.5.2 Information Elements

The following information elements are required:

Information element name Required Description
Access Point Name M This IE contains the Access Point Name to be used when establishing
the PDP Context.
PDP Id C This IE identifies the PDP Context where the new Access Point Name
shall be used. If not present the dialogue corresponds to one single
PDP context.

M Mandatory (The |E shall always be sent).

C Conditional
6.6.2.6 Continue GPRS
6.6.2.6.1 Description

Thisinformation flow requests the gprsSSF to proceed with processing at the DP at which it previously suspended
processing to await gsmSCF instructions. The gprsSSF completes DP processing, and continues processing

(i.e., proceeds to the next point in the Attach/Detach State Model or PDP Context State Model) without substituting new
data from the gsmSCF.

6.6.2.6.2 Information Elements

The following information element is required:

Information element name Required Description

PDP ID C This IE identifies the PDP context which processing shall continue for.
If not present the dialogue corresponds to the GPRS session or to one
single PDP context.

C Conditional (The |E shall be sent, if available).
6.6.2.7 Entity Released GPRS Ack

6.6.2.7.1 Description
ThisIF isthe response to the Entity Released GPRS.

6.6.2.7.2 Information Elements

This IF contains no information elements.
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6.6.2.8 Event Report GPRS Ack

6.6.2.8.1 Description
ThisIF isthe response to the Event Report GPRS.

6.6.2.8.2 Information Elements

This IF contains no information elements.
6.6.2.9 Furnish Charging Information GPRS

6.6.2.9.1 Description
ThisIFisused to request the gprsSSF to include information in the CAMEL specific logical call record.

Thelogical call record is created when FCI-GPRS is received and alogical call record for that state model does not
exist. For modelling purposes the logical call record is buffered in the gprsSSF. The gprsSSF completes logical call
records as defined in the SDLs. Once the logical call record is completed, then its free format datais moved to the
corresponding CDR and the logical call record is deleted.

Inthe SGSN thereis a separate Logical call record for the attach/detach state model and for each PDP context.

The CSE can send multiple concatenated FCl's per Logical Call Record for completion. The total maximum of free
format datais 160 octets per Logical Call Record. The 160 octets may be sent in one or more FCI operations. If thereis
non-completed free format data and new FCI operation(s) ig/are received to overwrite the non-completed data, then the
non-completed datais discarded and the gsmSCF can send another 160 octets per CDR.

6.6.2.9.2 Information Elements

The following information elements are required:

Information element name Required Description
Gprs Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.
FCI GPRS Billing Charging M This IE is described in the next table.
Characteristics

M Mandatory (The |E shall always be sent).
C Conditional.

FCI GPRS Billing Charging Characteristics contains the following information:

Information element name Required Description
FCIBCCCAMEL Sequence 1 M This |E is described in the next table.
M Mandatory (The IE shall always be sent).

FCIBCCCAMEL Sequence 1 contains the following information:
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Information element name

Required

Description

Free Format Data

M

This IE is a free format data to be inserted in the CAMEL logical call
record.

Append Free Format Data

o]

This IE indicates that the gprsSSF shall append the free format data
to the Logical call record. In the SGSN there is a separate Logical
call record for the attach/detach state model and for each PDP
context.

- If this IE is present indicating “Append”, the gprsSSF shall
append the free format data received in this IF to the free format data
already present in the Logical call record for that GPRS session or
PDP Context.

- If this IE is absent or in value “Overwrite”, then the gprsSSF shall
overwrite all free format data already present in the Logical call
record for that GPRS session or PDP Context, by the free format
data received in this IF.

If no Logical call record exists yet for that GPRS session or PDP
Context, then the gprsSSF shall ignore this IE.

PDP Id

This IE identifies the PDP context’s Logical call record to which the
free format data shall be appended or overwritten. If not present, the
free format data belong to a Logical call record for a GPRS session
or a single PDP context for the dialogue.

M Mandatory (The IE shall always be sent).

O Optimal (Service logic dependent).

C Conditional (The lE shall be sent, if available).

6.6.2.10 Release GPRS

6.6.2.10.1 Description

ThisIF isused by the gsmSCF to tear down an existing GPRS session or PDP Context at any phase.

6.6.2.10.2 Information Elements

The following information elements are required:

Information element name Required Description
Gprs Reference Number C This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.
GPRS Cause M This IE contains the Cause value indicating the reason for releasing
the GPRS session or PDP context.
PDP ID C This IE identifies the PDP context which shall be released. If not

present the dialogue corresponds to the GPRS session or to one
single PDP context.

M Mandatory (The |E shall always be sent).

C Conditional (The |IE shall be sent, if available).

6.6.2.11 Request Report GPRS Event

6.6.2.11.1 Description

ThisIFisused to request the gprsSSF to monitor for an event and send a notification back to the gsmSCF when the
event is detected (see Event Report GPRS IF).
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Information element name

Required

Description

Gprs Reference Number

C

This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.

GPRS Event

This |IE specifies the event or events of which a report is requested.

PDP ID

This IE identifies the PDP context, which the Request Report GPRS
Event is applicable for. If not present the dialogue corresponds:

- tothe GPRS session, or

- to a generically armed EDP in a Session dialogue, or

- to one single PDP context in a PDP Context dialogue.

M Mandatory (The |E shall always be sent).

C Conditional (The IE shall be sent, if available).

Data Event contains the following information:

Information element name

Required

Description

GPRS Event type

M

This IE specifies the type of event of which a report is requested.

Monitor Mode

M

This IE indicates how the event shall be reported.

M Mandatory (The |E shall always be sent).

6.6.2.12

6.6.2.12.1

Description

Reset Timer GPRS

ThisIF isused to refresh the gprsSSF timer.

6.6.2.12.2

The following information elements are required:

Information Elements

Information element name

Required

Description

Gprs Reference Number

C

This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.

Timer ID

M

This |IE specifies the default value for the Tssf timer.

Timer Value

M

This |IE specifies the value to which the timer Tssf shall be set.

M Mandatory (The |E shall always be sent).

C Conditional (The IE shall be sent, if available).

6.6.2.13

6.6.2.13.1

Description

Send Charging Information GPRS

ThisIF isused to send e-parameters from the gsmSCF to the gprsSSF. If charge advice information is received from the
gsmSCF, it shall replace the charge advice information which would be generated by the SGSN and inhibit any further
generation of CAIl by the SGSN. Further processing of the charge advice information by the SGSN shall bein
accordance with the GSM Advice of Charge Supplementary Service.

NOTE:

If charge advice information is received from the gsmSCF after charge information has been generated by

the SGSN and sent to the M S, the behaviour of the service may be unpredictable or incorrect; the service
designer should therefore ensure that the first set of charge advice information is sent to the gprsSSF
before charge information is sent to the to the MS.
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6.6.2.13.2 Information Elements

The following information elements are required:

Information element name

Required

Description

Gprs Reference Number

C

This IE consists of a number assigned by the gprsSSF and a number
assigned by the gsmSCF. It is used for TCAP dialogue
segmentation.

SCI GPRS Billing
ChargingCharacteristics

M

This IE defines the Advice Of Charge related information to be
provided to the Mobile Station, if supported by the SGSN.

M Mandatory (The IE shall always be sent).

C Conditional.

GPRS SCI Billing Charging Characteristics contains the following information:

Information element name

Required

Description

AOC GPRS

M

This IE is sent after an Activate PDP Context Accept or Attach
Accept has been received from the SGSN. This IE defines the Advice
Of Charge related information to be provided to the Mobile Station, if
supported by the SGSN.

PDP Id

This IE is included if the AoC is applicable to a PDP context. If not
present the AoC is applicable to the GPRS session or for a single
PDP context for the dialogue.

M Mandatory (The |E shall always be sent).

C Conditional (The lE shall be sent, if available).

AOC GPRS contains the following information:

Information element name

Required

Description

AOC Initial

M

This IE contains CAl elements as defined in 3GPP TS 22.024 [31].

AOC Subsequent

o

See definition in the next table.

M Mandatory (The |E shall always be sent).

O Optional (Service logic dependent).

AOC Subsequent contains the following information:

Information element name

Required

Description

CAIl Elements

M

This |IE contains CAl elements as defined in 3GPP TS 22.024 [31].

Tariff Switch Interval

(0]

This IE indicates the tariff switch time until the next tariff switch
applies.

M Mandatory (The IE shall always be sent).

O Optional (Service logic dependent).

6.6.3 HLR to SGSN Information Flows
6.6.3.1 Delete Subscriber Data
6.6.3.1.1 Description

This|F is specified in 3GPP TS 29.002 [4] and is used by the HLR to delete subscriber datain the SGSN.

6.6.3.1.2

Information Elements

The Delete Subscriber Data contains the following CAMEL specific IE:
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Information element name Required Description
CAMEL Subscription Info Withdraw C This IE identifies that all CSls shall be deleted from the subscriber
data in SGSN.
Specific CSI Withdraw C This IE is used to indicate that only GPRS-CSI shall be deleted from
the SGSN.
This IE should not be sent when CAMEL Subscription Info Withdraw
is present.

C Conditional (The |E shall be sent when deletion is requested).
6.6.3.2 Insert Subscriber Data

6.6.3.2.1 Description
ThisIF is specified in 3GPP TS 29.002 [4] and used by the HLR to insert subscriber datain the SGSN.

6.6.3.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific | E:

Information element name Required Description

GPRS-CSI C This IE identifies the subscriber as having CAMEL GPRS services.

C Conditional (The IE shall be sent, if required).

GPRS-CSl contains the following information:

Information element name Required Description
GsmSCF Address M See subclause 6.3.1.1.
Service Key M See subclause 6.3.1.2.
Default Session Handling M See subclause 6.3.1.3.
TDP List M See subclause 6.3.1.4.

M Mandatory (The |E shall always be sent).

6.6.4 SGSN to HLR Information Flows

6.6.4.1 Insert Subscriber Data ack
See subclause 4.6.8.1.

6.6.4.2 Update GPRS Location
6.6.4.2.1 Description

This|F isused by the SGSN to indicate to the HLR a GPRS location update. This IF is specified in 3GPP TS
29.002 [4].

6.6.4.2.2 Information Elements

Update GPRS |ocation contains the following CAMEL specific IE:

Information element name Required Description
Supported CAMEL Phases C This IE identifies which CAMEL phases are supported by the
SGSN. The SGSN may indicate support of CAMEL phase 3 or
higher.

C Conditional (The IE shall dways be sent when the SGSN supports CAMEL).
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7 Short Message Service

7.1 Architecture

7.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support Mobile Originating Short Message Service (MO
SMS) interworking for CAMEL. Figures 7.1 and 7.2 show the functional entitiesinvolved in MO SM’ s requiring
CAMEL support. The architecture is applicable to the third phase of CAMEL.

Home Network

Interrogating Network Visited Network

Home/Visited Network

Figure 7.1: Functional architecture for support of CAMEL control of MSC switched MO SMS

Home Network

MS

Interrogating Network Visited Network

Home/Visited Network

Figure 7.2: Functional architecture for support of CAMEL control of SGSN switched MO SMS

HLR: The HLR stores SMS-CSI. SMS-CS| contains subscription information for subscribers that require CAMEL
support of MO SMS. SMS-CS istransferred to the VLR or to the SGSN on Location Update and Restore Data or when
SMS-CSI has changed.

VLR: The VLR receivesthe SMS-CSI for the subscriber from the HLR. SMS-CSI is used by the MSC to determine if a
Service Logic shall be invoked for an MO SMS.
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SGSN: The SGSN receives the SMS-CSI for the subscriber from the HLR. The SGSN uses the SMS-CS| to determine
if aService Logic shall beinvoked for an MO SMS.

M SC: The MSC receives SMS-CSI from the VLR and uses thisto determine if a Service Logic shall be invoked for an
MO SMS.

gprsSSF: see subclause 3.1.
gsSmSSF: see subclause 3.1.
gsmSCF: see subclause 3.1.

SM SC: Short M essage Service Centre.
7.1.2 Interfaces defined for CAMEL

7121 HLR — VLR interface

Thisinterface is used to send CAMEL related subscriber data (SMS-CSl) to avisited MSC/VLR or to remove CAMEL
related subscriber datafrom avisited MSC/VLR.

7.1.2.2 HLR — SGSN interface

Thisinterface is used to send CAMEL related subscriber data (SMS-CSI) to avisited SGSN or to remove CAMEL
related subscriber data from a visited SGSN.

7.1.2.3 gsMmSSF - gsmSCF interface

Thisinterfaceis used by the gsmSCF to control the handling of MO SMSin the MSC. A relationship on thisinterfaceis
opened as aresult of the gsmSSF sending arequest for instructions to the gsmSCF-.

7.1.24 gprsSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control the handling of MO SMSin the SGSN. A relationship on thisinterface
is opened as aresult of the gprsSSF sending a request for instructions to the gsmSCF.

7.1.2.5 MSC - gsmSSF interface

Thisisaninterna interface. Theinterface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

7.1.2.6 SGSN - gprsSSF interface

Thisisaninternal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

7.1.2.7 MSC - VLR interface

Thisisaninternal interface. The interface is described in the specification to make it easier to understand the internal
information flow within the MSC/VLR.

7.1.2.8 MSC - SMSC interface
Thisinterface is used by the MSC to submit a SM to the SMSC.

7.1.2.9 SGSN - SMSC interface

Thisinterface is used by the SGSN to submit a SM to the SMSC.

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 352 ETSI TS 123 078 V3.6.0 (2000-09)

7.2 Detection Points (DPSs)

See subclause 4.2.

7.3 Description of CAMEL Subscriber Data

7.3.1 Short Message Service CAMEL Subscription Information (SMS-CSI)

This subclause defines the contents of the Short Message Service CAMEL Subscription Information.

7.3.1.1 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

7.3.1.2 Service Key

The Service Key identifies to the gsmSCF the service logic.

7.3.1.3 Default SMS Handling

The Default SM S Handling indicates whether the Short Message submission shall be released or continued as requested
in the case of error in the dialogue between gsmSCF and gsmSSF or gprsSSF.

7.3.1.4 TDP List

The TDP List indicates on which detection point triggering shall take place. For SMS-CSI only DP
SMS Collected Infois used.

7.3.1.5 CAMEL Capability Handling

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

7.3.1.6 CSl state

The CSl state indicates whether the SMS-CSl is active or not.

7.3.1.7 Notification flag

The notification flag indicates whether the change of the SMS-CSI shall trigger Notification on Change of Subscriber
Data or not.

7.3.1.8 gsmSCF address list for CSI

The gsmSCF address list indicates a list of gsmSCF addresses to which Notification on Change of Subscriber Dataisto
be sent. Thislistis common to all CSl.

7.4 Description of SMS State Model

7.4.1 General Handling
See subclause 4.4.1.
The State Model for MO SM S handling contains Points in Association (PIA’s) instead of Pointsin Call (PIC's).
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7.4.2 Mobile Originating SMS State Model

7.4.2.1 Description of MO SMS state model
The MO SMS state model is used to describe the actionsin an MSC and in a SGSN during mobile originating SMS.

!

SMS Null & Start & SMS_Exception
Authorize

DP SMS_Collected_Info

DP O_SMS_Failure

Y

SMS Analyse & ——P>

Routing
DP O_SMS_Submitted | 0_SMS_Exception
» I
Figure 7.3: MO SMS State Model
Table 9: Description of MO SMS DPs in the MSC and SGSN
CAMEL Detection Point DP Type Description
DP SMS_Collected_Info TDP-R Indication that the SMS-CSI is analysed and a mobile
originated short message is received.
DP O_SMS_Failure EDP-N, EDP-R | Indication that the SM submission to the Short
Message Service Centre failed
DP O_SMS_Submitted EDP-N, EDP-R | Indication that the SM has been successfully
submitted to the Short Message Service Centre.
74211 Description of the MO SMS state model (P1AS)

This subclause describes the state model for originating SM S transfer. For each PIA a description can be found of the
entry events, actions and exit events.

742111 SMS Null & Start & Authorize

Entry events:
- Previous MO SMS transfer to the SMSC completed (DP O_SMS_Submitted).

- Exception event is reported.

Actions:
- Interfaceisidled.

- Authentication.
- Ciphering.

- SMS subscription check.
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- RP-MO-DATA message containing the User Data and the SMSC address is received from MS.
- The supplementary service "barring of all outgoing calls" is checked and invoked if necessary.
- The ODB category "barring of all outgoing calls" is checked and ODB isinvoked if necessary.

Exit events:
- SMS-CSl isanalysed.

- An exception condition is encountered.

742112 SMS Analyse & Routing

Entry events:
- SMS- CSl isanaysed. (DP SMS_Collected_Info).

Actions
- Information being analysed and/or translated to determine routeing address of the SMSC.

- Outgoing barring services and ODB categories not already applied are checked and invoked if necessary.
- The short message is sent to the SMSC.

Exit events:
- Acknowledge from the SMSC isreceived. (DP O_SMS submitted).

A positive acknowledgement is sent to the MS.

- An exception condition is encountered - thisleads to the SMS_Exception PIA.
A negative acknowledgement is sent to the M S.

- Attempt to select the route for the SMSfails (DP O_SMS Failure).

A negative acknowledgement is sent to the M S.

- Negative acknowledgement from the SMSC isreceived (DP O_SMS Failure).

A negative acknowledgement is sent to the M S.

742113 SMS_Exception

Entry events:
- An exception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure, which means that the normal exit events for aPlIA can not be met.

Actions:
- Default handling of the exception condition is applied. This includes general actions necessary to ensure that no
resources remain inappropriately allocated such as:

- If arelationship exists between the gsmSCF and gsmSSF or gprsSSF send an error information flow closing
the relationship and indicating that any outstanding Short Message handling instructions will not run to
completion.

- The MSC/gsmSSF or SGSN/gprsSSF shall make use of vendor-specific procedures to ensure rel ease of
internal resources.

Exit events:
- Default handling of the exception condition by MSC/gsmSSF or SGSN/gprsSSF completed.
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gsmSSF
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Mobile |....... R, O_SM_MSC | IWMSC | SMSC
Station | A interface MAP SMRSE
interface interface
SMIRSE
inteiface
MAP
Mobile J...... eereegeeer s T SM_MSC  |seeeeeresssmsreneeressnnen P GMSC
Station A interface
MAR, MAP™
mterfat“,euz HLR “,.mterface
Figure 7.4: Case of MO SMS via MSC (separated IWMSC)
gsmSC
CAP intérface
gsmSSF
Internal iinterface
Mobile |....... R, O_SM_MSC/  feesresrecrssrssesessse s sesesesesesesssssssssssssssssnans SMSC
Station A interface IWMSC SMRSE
interface
SMIRSE
inteiface
MAP
Mobile J...... eereegeeere s T SM_MSC  |seeeeeresssmsreneeressnnen P GMSC
Station A interface
MAR, MAP™
mterfat“,euz HLR “,.mterface

Figure 7.5: Case of MO SMS via MSC (integrated IWMSC)
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gsmSC!

CAPi ntérface

gprsSSF

Internal interface

Mobile |....... seeeeensenenre e O SM_SGSN | IWMSC | SMSC
Station A interface MAP SMRSE
interface interface
SMRSE
interfface
MAP

Mobile |....... e T _SM_SGSN | T o ——— GMSC
Station A interface 5

MAP, MAP*"

interf ace HLR tterface

Figure 7.6: Case of MO SMS via GPRS SGSN

7.5.2 Handling of mobile originating SMS

7.5.2.1 Handling of mobile originating SMS in the originating MSC/SGSN

The functional behaviour of the originating VM SC/SGSN is specified in 3GPP TS 29.002 [4] and 3GPP TS 23.060
[11]. The procedures specific to CAMEL are specified in this subclause:

- Procedure CAMEL_O_SMS INIT;
- Procedure CAMEL_O_SMS _SUBMITTED;
- Procedure CAMEL_O_SMS _FAILURE.
A CAMEL Service may be invoked for the following Mobile Originated short message types:
- Short Message Submission (PDU type = SMS-SUBMIT)
- Short Message Command (PDU type = SMS-COMMAND)
Refer to 3GPP TS 23.040 [21] for a description of the various PDU types.

75211 Actions of the VMSC/SGSN on receipt of Int_Error
The MSC/SGSN checks the default SM'S Handling parameter in SMS-CS.

If the default SMS handling isrelease SM, aA_RP_ERROR is sent to the MS. The MSC/SGSN then releases all
resources and the procedure CAMEL_O_SMS INIT ends.

If the default SM S handling is continue SM S submission, the M SC/SGSN continues processing without CAMEL
support.
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75.2.1.2 Actions of the MSC/SGSN on receipt of Int_Continue_SMS

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the
SM S parameters with the received information. Parameters which are not included in the Int_Continue_SM S message
are unchanged.

7.5.2.1.3 Actions of the MSC/SGSN on receipt of Int_Connect_SMS

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the
SM S parameters with the received information. Barring is checked with the modified parameters. Parameters which are
not included in the Int_Connect_ SM S message are unchanged.

75.2.1.4 Actions of the MSC/SGSN on receipt of Int_Release_SMS

A A_RP_ERROR issent to the MS and SMSisdeleted. The SMS cause received in the Int_Release SMSisused. The
MSC/SGSN then releases all resources and the procedure CAMEL_O_SMS INIT ends.

7.5.2.2 Handling of A_ MM_Release and A_LLC Release
If the radio link with the subscriber is lost during the handling of a CAMEL procedure in the MSC/SGSN, then the

MSC/SGSN sendssignal A MM_Release ind or A_LLC_Release ind to that procedure. This resultsin the termination
of that CAMEL procedure. (Refer to 3GPP TS 29.002 [4] for details.)

7.5.2.3 Handling of time-out from SMSC

If the MSC/SGSN does not receive a confirmation from the SM SC after submission of a Short Message, then the
MSC/SGSN calls procedure CAMEL_O_SMS FAILURE. (Refer to 3GPP TS 29.002 [4] for details.)
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Procedure CAMEL_O_SMS_INIT
* Aprocedure in the MSC or SGSN
'to perform CAMEL handling of mobile orlglnated
'SMS submission request.*/

No

1(3)

/* Signals to/from the right are to/from
gSmSSF/gprsSSF (SMS_SSF).
Signals from the left are from MS,
unless otherwise stated. */

Result :=
Continue

Store original
MS parameters

wn

Int_Invoke_
SMS_SSF

Wait_for_
SMS_SSF_

A_MM_RELEASE_ind,"
A_LLC_RELEASE_| ind ’

Int_SMS_
Failure

Result :=
SMS_Aborted

Int_SMS_
SSF_Invoked

Int_DP_SM
Collected_|

DP_SMS_
Collected

Figure 7.7a: Procedure CAMEL_O_SMS_INIT (sheetl)
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Procedure CAMEL_O_SMS_INIT 2(3)
:/* 7A7pr70(7:e7dliJrie {n 7th7e7M787C’of SiésiNi I /* Signals from the right are from
'to perform CAMEL handling of mobile orlglnated gsMmSSF/gprsSSF (SMS_SSF).*/

'SMS submission request*

g’;[/l_geleas - Int_Error Int_Continge_SMS Int_Connect_SMS
Modify SMS parameters odify SMS parameters
in accordance with in accordance with
the received information the received information
Yes
Set RP_ERROR
\
Result := Result := Result :=
Release_SMS Continue Redirect_SMS

0y X X

Figure 7.7b: Procedure CAMEL_O_SMS_INIT (sheet2)
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Procedure CAMEL_O_SMS_INIT 3(3)
:/7*7A7pr70<7:e7dliJré |7n ihé 7M757C or SiGisiNi I /* Signal to the right is to
'to perform CAMEL handling of mobile orlglnated gsmSSF/gprsSSF (SMS_SSF).
lSersrsypmrlsrslpn request. f/ 77777777777 Signals from the left are from MS.*/

'A_MM_RELEASE_ind,
"A_LLC_RELEASE_ind

Int_SMS_
Failure

Result :=
SMS_Aborted

Figure 7.7c: Procedure CAMEL_O_SMS_INIT (sheet3)
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Procedure CAMEL_O_SMS_SUBMITTED 1(1)

I* Procedure in the MSC or SGSN o /* Signals to/from the right are to/from %

'(SMS_SSF) to report successful submission gsmSSF/gprsSSF (SMS_SSF). */
'to gsmSCF of CAMEL. */ ‘

Int. O_SMS
Submitted

DP_O_SMS |
Submitted
[ \

Int_Contin<_SMS Int_error Int_Continde

%

Figure 7.8: Procedure CAMEL_O_SMS_SUBMITTED (sheet1)
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Procedure CAMEL_O_SMS_FAILURE 1D
:/’; P’r(i)cieciiuirei iﬁ thé MSC orSGSN o ) /* Signals to/from the right are to/from
'to handle CAMEL natification to gsmSCF gsMSSF/gprsSSF (SMS_SSF). */

-about unsuccessfull submission. */

Int. O_SMS™
Failure

DP_O_SMS |
Failure
\ |

Int_Continde_SMS |Int_error Int_Contin<

©

Figure 7.9: Procedure CAMEL_O_SMS_FAILURE (sheetl)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 363 ETSI TS 123 078 V3.6.0 (2000-09)

7.5.3 Handling of mobile originating SMS in the gsmSSF/gprsSSF

Process SMS_SSF 1(7)
‘/* 7Prioiceisé tb héndlé MOSMS 7777777 [* Signals to/from the left are to/from MSC or SGSN. */
'Locates either in the gsmSSF or gprsSSF. */

Int_Invoke,

' The CSI states that
ArmDP | - “pp SMS_Collected_Info
‘must be armed as an TDP.

Int SMS_
SSF_Invoked

Wait_For
Request

Figure 7.10a: Process SMS_SSF (sheet 1)
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Process SMS_SSF
[/ Processto handle MO SMS.
'Locates either in the gsmSSF or gprsSSF. */

Wait_For
Request

2(7)

/* Signal from the left is from MSC or SGSN.
Signal to the right is to gsmSCF.*/

:

Int. DP_SMS _ Int._ SMS_
Collected_|Info Failure
Set Tssf to
default value Idle
nd restart Tssf
Open Control
Relationship

CAP_Initial
DP_SMS

Waiting_for
Instructions

Figure 7.10b: Process SMS_SSF (sheet 2)
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Process SMS_SSF

3(7)
J*Process to handle MO SMS.

/* Signals to the left are to MSC or SGSN.
'Locates either in the gsmSSF or gprsSSF. */ i /

Signals to/from the right are to/from gsmSCF.*

Waiting_for

Instructions

CAP_Contjniue_ CAP_Connéct_ Internal :
SMS SMS
Set Tssf to
received time Stop Tssf Stop Tssf Abort
interval and
restarnt Tssf

No SMSC Address or
Destination Subscriber
Number present in
Connect_SMS?
Waiting_for_ Int_Continue_ Int_Connect_ Int E
Instructions SMS SMS nt_Error
\
EDP-N pe None
emainin
arm P?
EDP-R Terminate
C(_)ntrol_
Terminate Control | Change type Gomplete SM$|_
relationship and open ™ ~ |of relationship FCI_record
monitor relationship
,,,,,,,,,,,,

Monitoring

Figure 7.10c: Process SMS_SSF (sheet 3)
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Process SMS_SSF 4(7)
‘/7* 7Pr70(7:eissi tb héndlé MOSMS 7777777 /* Signal to the left is to MSC or SGSN.
'Locates either in the gsmSSF or gprsSSF. */ Signals to/from the right are to/from gsmSCF.*/

Waiting_for_

Instructions

CAP_Requ CAP_Release
Report_S S_ SMS
Set Tssf to last
used time interval Stop Tssf
nd restart Tss
Arm EDP Terminate
and/or Control
disarm EDP relationship
Waiting_for_ Int_Release
Instructions SMS
Complete_SM$
FCI_record

Figure 7.10d: Process SMS_SSF (sheet 4)
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Process SMS_SSF 5(7)

‘/7* 7Pr70(7:eissi tb héndlé MOSMS 7777777 /* Signal from the right is from gsmSCF.*/
'Locates either in the gsmSSF or gprsSSF. */

Waiting_for_
Instructions

CAP_Furnigh_Charging_
Information\SMS

Set Tssf to last
sed time interval
nd restart Tssf

c

Non-completed CAMEL logical SMS
record exists?

For
"Append”

Not present,
"Overwrite"

Append FCI data
to existing
logical SMS recard

Already completed: Overwrite all CAMEL Create CAMEL
records are S logical SMS recard logical
‘ data with this FCI data. SMS record

not affected

Write FCI data
CAMEL logical
SMS record

=

Waiting_for_
Instructions

Figure 7.10e: Process SMS_SSF (sheet 5)
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Process SMS_SSF 6(7)
‘/7* 7Pr70(7:eissi tb héndlé MOSMS 7777777 /* Signal to the left is to MSC or SGSN.
'Locates either in the gsmSSF or gprsSSF. */ Signals to/from the right are to/from gsmSCF.*/

Waiting_for
Instruction

Int_ SMS_
Failure

Application_
End

Gomplete_SM$
FCI_record

Idle

Figure 7.10f: Process SMS_SSF (sheet 6)
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Process SMS_SSF

[* Process to handle MO SMS.

'Locates either in the gsmSSF or gprsSSF. */

7(7)

/* Signals from the left are from MSC or SGSN.
Signals to the right are to gsmSCF.*/

O_SMS_Failure

Implicitly disarm

D SMS_Submitted
|

DP
rming?

Int_Continue

Application_
End

not armed

Int_Continue

Terminate
relationship

omplete_SMS$
FCI_record

EDP-N

EDP-R

Set Tssf to last
used timer interval
nd restart Tssf

CAP_Event\
Report_SMS
(Interrupte

aiting_For_)
Instructions

Figure 7.10g: Process SMS_SSF (sheet 7)
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Procedure Complete_ SMS_FCI_record

1(1)
1* Procedure in the MSC/SGSN (either in gsmSSF or gprsSSF) -
'to complete logical CDRs created by

,Furnish_Charging_information_SMS operations.*/

Non-completed CAMEL

logical SMS record

) No
exists?
Yes

Cpmplete CAMEL
logical SMS
record

X

Figure 7.11: Procedure Complete_ SMS_FCI_record (sheet 1)
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7.6 Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization isafunctiona classification, i.e., stage 2 information, and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4], 29.078 [5].

7.6.1 gsmSSF/gprsSSF to gsmSCF information flows
7.6.1.1 Event Report SMS

7.6.1.1.1 Description

ThisIF isused to notify the gsmSCF of an event previoudy requested by the gsmSCF in a Request Report SMS Event
IF.

7.6.1.1.2 Information Elements

The following information elements are required:

Information element name Required Description
Event type M This IE specifies the type of event that is reported.
Event Specific Information C This IE indicates the SMS related information specific to the event.
Misc SMS Info M This IE indicates the DP type.

M Mandatory (The IE shall always be sent.)
C Conditional (The |E shall be sent, if available).

7.6.1.2 Initial DP SMS

7.6.1.2.1 Description

ThisIF is generated by the gsmSSF/gprsSSF when atrigger is detected at a DP in the state model, to request
instructions from the gsmSCF.

7.6.1.2.2 Information Elements

The following information elements are required:
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Information element name Required Description
Destination Subscriber Number M This IE contains a number to identify the Destination short message
entity.

The Destination Subscriber Number shall be retrieved from the SMS-
SUBMIT TPDU or the SMS-COMMAND TPDU, which are specified in
3GPP TS 23.040 [21].

Calling Party Number

<

This |IE carries the MSISDN of the subscriber who sent the short
message.

Event Type

This IE indicates the armed event (i.e., SMS_Collected_Info) resulting in
the Initial DP SMS IF.

IMSI

This |IE identifies the mobile subscriber.

Location Information in MSC

This IE is described in a table below.

Location Information in SGSN

This IE is described in a table below.

Service Key

This IE indicates to the gsmSCF the requested CAMEL Service. It is
used to address the required application/SLP within the gsmSCF.

Time And Timezone

< Zlofol] £

This IE contains the time that the gsmSSF/gprsSSF was triggered, and
the time zone the gsmSSF/gprsSSF resides in.

TP Short Message Submission
Specific Information

<

This IE contains the 1% octect of the SMS-SUBMIT TPDU or the SMS-
COMMAND TPDU, which are specified in 3GPP TS 23.040 [21].

For the SMS-SUBMIT TPDU, the 1% octet contains the following
information:

- Message Type Indicator

- Reject Duplicates

- Validity Period Format

- Status Report Request

- User Data Header Indicator

- Reply Path

For the SMS-COMMAND TPDU, the 1* octet contains the following
information:

- Message Type Indicator

- User Data Header Indicator

- Status Report Request

Refer to 3GPP TS 23.040 [21] for an indication of which elements of this
1* octet are Mandatory and which elements are Conditional.

TP Protocol Identifier

This IE indicates the protocol used above SM-Transfer Layer.

The TP Protocol Identifier shall be retrieved from the SMS-SUBMIT
TPDU or the SMS-COMMAND TPDU, which are specified in 3GPP TS
23.040 [21].

TP Data Coding Scheme

This IE indicates the data coding scheme of the TP-User Data field, and
may indicate a message class. The message class may indicate e.g. the
originator of the Short Message.

The TP Data Coding Scheme shall be retrieved from the SMS-SUBMIT
TPDU or the SMS-COMMAND TPDU, which are specified in 3GPP TS
23.040 [21].

TP Validity Period

This IE indicates the length of the validity period or the absolute time of
the validity period termination. This IE is only used for the SMS-SUBMIT
TPDU.

The TP Validity Period shall be retrieved from the SMS-SUBMIT TPDU
which is specified in 3GPP TS 23.040 [21].

SMSC Address

M

This IE defines the address of the SMSC to which the MO short
message is intended to be submitted.

M Mandatory (The |E shall always be sent).

C Conditional (The lE shall be sent, if available).

Location Information in MSC is based on the Location Information | E defined in 3GPP TS 23.018. The following

differences apply:
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Information element name

Required

Description

Location number

Not applicable

VLR number M See 3GPP TS 23.018 [3].

Age of location information - Not applicable

Current Location Retrieved - Not applicable

Selected LSA Identity Cl This IE indicates the LSA identity associated with the current position of

the MS. Shall be sent if the LSA ID in the subscriber data matches the
LSA ID of the current cell. In the case of multiple matches the LSA ID
with the highest priority shall be sent. See 3GPP TS 23.073 [23].

M Mandatory (The IE shall always be sent).

C Conditional (The |E shall be sent, if available).

C1 Conditional (The |E shall be sent, if available and SoL SA is supported).

- Not applicable

Location Information in SGSN is based on the Location Information |E defined in 3GPP TS 23.018. The following

differences apply:

Information element name

Required

Description

Location number

Not applicable

Routeing area ID C See 3GPP TS 23.003 [37].
Only one of the following conditional IEs shall be sent:
- CellID
- Service area ID
- Routeing area ID
Geodetic information - Not applicable
VLR number - Not applicable
Age of location information - Not applicable
Current Location Retrieved - Not applicable
Location area ID C Not applicable
SGSN number M Global Title of the Serving GPRS Service Node. See 3GPP
TS 23.060 [11].
Age of location information - Not applicable
Selected LSA Identity C1 This IE indicates the LSA identity associated with the current position of

the MS. Shall be sent if the LSA ID in the subscriber data matches the
LSA ID of the current cell. In the case of multiple matches the LSA ID
with the highest priority shall be sent. See 3GPP TS 23.073 [23]

M Mandatory (The |E shall always be sent).

C Conditional (The lE shall be sent, if available).

C1 Conditional (The |E shall be sent, if available and SoL SA is supported).

- Not applicable

7.6.2 gsMSCF to gsmSSF/gprsSSF information flows

7.6.2.1 Connect SMS

7.6.2.1.1 Description

ThisIF isused to request the gsmSSF/gprsSSF to perform the actions to route the SM S to a specific destination.

7.6.2.1.2 Information Elements

The following information elements are required:
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Information element name Required Description
Calling Partys Number (0] This IE indicates the subscriber who sent the SMS; possibly changed
by the gsmSCF..
Destination Subscriber Number (0] This IE identifies the Destination short message entity; possibly

changed by the gsmSCF.

The Destination Subscriber Number shall be placed in the header
information of the TPDU.

SMSCAddress (0] Indicates the SMSC address where the MO short message shall be
submitted to; possibly changed by the gsmSCF.

O Optional (Service logic dependent).
7.6.2.2 Continue SMS

7.6.2.2.1 Description

Thisinformation flow requests the gsmSSF/gprsSSF to proceed normally. The gsmSSF/gprsSSF completes DP
processing, and continues SMS.

7.6.2.2.2 Information Elements

This IF contains no information elements.
7.6.2.3 Furnish Charging Information SMS

7.6.2.3.1 Description
This IFisused to request the gsmSSF/gprsSSF to include information in the CAMEL specific logical MO SM S record.

Thelogical call record is created when FCI-SMSisreceived and alogical call record for that short message does not
exist. For modelling purposes the logical call record is buffered in the gsmSSF/gprsSSF. The gsmSSF/ gprsSSF
completeslogical call records as defined in the SDLs. Once the logical call record is completed, then its free format data
is moved to the corresponding CDR and the logical call record is deleted.

The CSE can send multiple concatenated FCls per Short Message for completion. The total maximum of free format
datais 160 octets per SM. The 160 octets may be sent in one or more FCI operations. If there is non-completed free
format data and new FCI operation(s) ig/are received to overwrite the non-completed data, then the non-completed data
is discarded and the gsmSCF can send another 160 octets per SM.

7.6.2.3.2 Information Elements

The following information element is required:

Information element name Required Description
FCI Billing Charging Characteristics M This IE is described in the next table.
M Mandatory (The |E shall always be sent).

FCI Billing Charging Characteristics contains the following information:

Information element name Required Description
FCIBCCCAMEL Sequence 1 M This IE is described in the next table.
M Mandatory (The IE shall always be sent).

FCIBCCCAMEL Sequence 1 contains the following information:
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Information element name

Required

Description

Free Format Data

M

This IE is a free format data to be inserted in the CAMEL logical call
record.

Append Free Format Data

o]

This IE indicates that the gsmSSF/gprsSSF shall append the free
format data to the Logical MO SMS record.

- If this IE is present indicating “Append”, the gsmSSF/gprsSSF
shall append the free format data received in this IF to the free format
data already present in the Logical MO SMS record.

- If this IE is absent or in value “Overwrite”, then the gsmSSF shall
overwrite all free format data already present in the Logical MO SMS
record, by the free format data received in this IF.

If no Logical MO SMS record exists yet, then the gsmSSF/gprsSSF
shall ignore this IE.

M Mandatory (The IE shall always be sent).

O Optional (Service logic dependent).

7.6.2.4 Release SMS

7.6.24.1 Description

ThisIF isused to tear down by the gsmSCF an existing SM S transfer.

7.6.2.4.2 Information Elements

The following information element is required:

Information element name

Required

Description

Cause

M

SMS Cause. Indicates the SMS specific cause of the release. The
cause is reported to the MS.

M Mandatory (The IE shall always be sent).

7.6.2.5 Request Report SMS Event

7.6.25.1 Description

This|F isused to request the gsmSSF/gprsSSF to monitor for an event (i.e,, O_SMS_Submitted or O_SMS Failure),
then send a notification back to the gsmSCF when the event is detected (see Event Report SMS IF).

7.6.2.5.2 Information Elements

The following information elements are required:

Information element name

Required

Description

SMS Event

M

This |IE specifies the event or events of which a report is requested.

M Mandatory (The IE shall always be sent).

SMSS Event contains the following information:

Information element name

Required

Description

Event type

M

This IE specifies the type of event of which a report is requested.

Monitor Mode

M

This IE indicates how the event shall be reported.

M Mandatory (The |E shall always be sent).

7.6.2.6 Reset Timer SMS

7.6.2.6.1 Description

ThisIF isused to refresh a gsmSSF/gprsSSF timer.
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7.6.2.6.2 Information Elements

The following information elements are required:

Information element name Required Description
Timer Value M This |IE specifies the value to which the indicated timer shall be set.
Timer ID 0 This IE indicates which timer shall be reset. It shall be set to ‘Tssf'.

M Mandatory (The |E shall always be sent).

O Optional (Service logic dependent).
7.6.3 HLR to VLR information flows

7.6.3.1 Delete Subscriber Data

7.6.3.1.1 Description
ThisIF is specified in 3GPP TS 29.002 [4] and is used by the HLR to delete subscriber datain the VLR.

7.6.3.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific | E:

Information element name Required Description
CAMEL Subscription Info Withdraw C This IE identifies that all CSls shall be deleted from the subscriber
data in VLR.
Specific CSI Withdraw C This IE is used to indicate that only SMS-CSI shall be deleted from
the VLR.
This IE should not be sent when CAMEL Subscription Info Withdraw
is present.

C Conditional (The |E shall be sent when deletion is requested).
7.6.3.2 Insert Subscriber Data

7.6.3.2.1 Description
ThisIF is specified in 3GPP TS 29.002 [4] and is used by the HLR to insert subscriber datain the VLR.

7.6.3.2.2 Information Elements

The Insert Subscriber Data contains the following CAMEL specific |IE for MO SMS:

Information element name Required Description
SMS-CSI C This |E identifies the subscriber having MO SMS CAMEL services.
C Conditional (The |E shall be sent, if required).

SMS-CSI contains the following information:
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Information element name Required Description
gsmSCF Address M See subclause 7.3.1.1.
Service Key M See subclause 7.3.1.2.
Default SMS Handling M See subclause 7.3.1.3.
CAMEL Capability Handling M See subclause 7.3.1.5.
SMS Triggers M See subclause 7.3.1.4. It includes the following trigger:
SMS_Collected_Info

M Mandatory (the | E shall always be sent).

7.6.4 VLR to HLR information flows

7.6.4.1 Insert Subscriber Data ack

See subclause 4.6.8.1.

7.6.4.2 Update Location

See subclause 4.6.8.3.

7.6.5 HLR — SGSN information flows

7.6.5.1 Delete Subscriber Data

7.6.5.1.1 Description

ThisIF is specified in 3GPP TS 29.002 [4] and is used by the HLR to delete subscriber datain the SGSN.

7.6.5.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific IE for MO SMS:

Information element name Required Description
CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscriber data
Withdraw in SGSN.
Specific CSI Withdraw C This IE is used to indicate that only SMS-CSI shall be deleted from the

VLR.

This IE should not be sent when CAMEL Subscription Info Withdraw is

present.

C Conditional (The |E shall be sent when deletion is requested).

7.6.5.2 Insert Subscriber data

7.6.5.2.1 Description

ThisIF is specified in 3GPP TS 29.002 [4] and used by the HLR to insert subscriber datain the SGSN.

7.6.5.2.2 Information Elements

Insert Subscriber Data contains the following MO SM S specific IE:

Information element name

Required

Description

SMS-CSI

C This IE identifies the subscriber having MO SMS CAMEL services.

C Conditional (The IE shall be sent, if required).

SMS-CSI contains the following information:
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Information element name Required Description
gsmSCF Address M See subclause 7.3.1.1.
Service Key M See subclause 7.3.1.2.
Default SMS Handling M See subclause 7.3.1.3.
CAMEL Capability Handling M See subclause 7.3.1.5.
SMS Triggers M See subclause 7.3.1.4. It includes the following trigger:

SMS_Collected_Info

M Mandatory (The |E shall always be sent).

7.6.6 SGSN to HLR Information Flows

7.6.6.1 Insert Subscriber Data ack

See subclause 4.6.8.1.

7.6.6.2 Update GPRS Location

See subclause 6.6.4.1.

7.6.7 VLR to MSC Information Flows
7.6.7.1 Send Info For MO SMS Ack

7.6.7.1.1 Description

ThisIF isspecified in 3GPP TS 29.002 [4]. It is used to transport MO SM S related subscription data from the VLR to

the MSC.

The Send Info For MO SMS Ack contains the following information:

Information element name Required Description
SMS-CSI C This IE contains the CAMEL Subscription Information for MO-SMS.
ODB Data C This IE contains ODB data. This information is used to apply ODB for a
reconnected Short Message, if needed.
CB SS Data C This IE contains CB SS data. This information is used to apply CB for a

reconnected Short Message, if needed.

C Conditiona (shall be sent if available).
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8 SS Notifications

8.1 Architecture

8.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support Supplementary Service (SS) Notifications. Figure
8.1 shows the functional entities involved in sending SS Notifications. The architecture is applicable to the third phase
of CAMEL.

Home Network

Visited Network

Figure 8.1: Functional architecture for support of SS Notifications

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription
regarding SS-CSl. The SS-CSl is sent to the VLR at Location Update, on Data Restoration or if the SS-CSI is updated
by administrative action. When processing an invocation of the CCBS supplementary service, the HLR shall send a
notification of the invocation of the supplementary service to the gsmSCF if required by the SS-CS.

M SC: When processing an invocation of any of the supplementary services ECT, CD and MPTY/, the MSC may
receive an SS-CS| from the VLR, indicating that a notification of the invocation of the supplementary service shall be
sent to the gsmSCF.

VLR: The VLR storesthe SS-CSl as a part of the subscriber data for subscribers roaming inthe VLR area.

gsmSCF: The gsmSCF receives the SS Invocation Notification from the MSC or HLR.

8.1.2 Interfaces defined for SS Notifications

This subclause describes the different interfaces applicable to SS Notifications. It specifies on ahigh level the functions
specific to SS Notifications.

8.1.2.1 MSC - gsmSCF interface

Thisinterface is used by the M SC to send supplementary service invocation notifications to the gsmSCF. The SS
invocations that can be notified to the gsmSCF viathisinterface are Call Deflection (CD), Explicit Call Transfer (ECT)
and Multi Party (MPTY).

8.1.2.2 HLR - gsmSCF interface

Thisinterface is used by the HLR to send supplementary service invocation notifications to the gsmSCF. The SS
invocation that can be notified to the gsmSCF viathisinterfaceis Call Completion to Busy Subscriber (CCBS).
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8.1.2.3 VLR - MSC interface

Thisinterface is used by the VLR to transfer SS-CSI to the MSC.

8.1.2.4 HLR-VLR interface

Thisinterface is used by the HLR to send the SS-CSl to the VLR or to remove SS-CSI from the VLR.

8.2 Description of CAMEL Subscriber Data

8.2.1 Supplementary Service Invocation Notification CAMEL Subscription
Information (SS-CSI)

This subclause defines the contents of the Supplementary Service Invocation Notification CAMEL Subscription
Information (SS-CSl).

8.21.1 Notification criteria

This dataindicates for which supplementary services notifications shall be sent. The supplementary services which may
beindicated are ECT, CD, CCBS and MPTY .

8.2.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

8.2.1.3 CSI state

The CSl state indicates whether the SS-CSl is active or not.

8.2.1.4 Notification flag

The notification flag indicates whether the change of the SS-CSI shall trigger Notification on Change of Subscriber
Data or not.

8.2.15 gsmSCF address list for CSI

The gsmSCF address list indicates a list of gsmSCF addresses to which Notification on Change of Subscriber Dataisto
be sent. Thislistis common to all CSl.

8.3 Procedures for CAMEL

8.3.1 Handling of Supplementary Service Invocation Notification

At theinvocation of any of the services ECT, CD and MPTY the VLR checks whether the criteriafor sending a
notification are fulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked
supplementary service is marked in the SS-CSl. If thisis the case a notification is sent to the gsmSCF given by the
gsmSCF address contained in the SS-CSI. The processing of the particular SS invocation is not suspended. If the
notification criteriaare not fulfilled the processing of the particular supplementary service continues unchanged and no
notification is sent.

The sending of the notification isindependent of call related CAMEL processing, i.e. processing indicated by
O/DITIVT-CSl.

Oninvocation of ECT, the VLR shall include the SS-CSI in the Invoke ECT response message (see Process MAF027 in
3GPP TS 23.091 [29]) to the MSC if applicable for ECT.
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On invocation of MPTY, the VLR shall include the SS-CSI in the Process MPTY message (see Process
MPTY_MAF026 in 3GPP TS 23.084 [28]) to the MSC if applicable for MPTY.

On invocation of CD, the VLR shall include the SS-CSI in the Send Info For Incoming Call ack message to the MSC if
applicableto CD (see 3GPP TS 23.072 [35]).

When a subscriber activates a CCBS request, the HLR checks whether the criteria for sending a notification are
fulfilled, i.e. whether

- The subscriber is provisioned with an active SS-CSI, and
- CCBSismarkedinthe SS-CSl.

If the criteriaare fulfilled, a notification isimmediately sent to the gsmSCF given by the gsmSCF address contained in
the SS-CSI and the processing of the CCBS request continues. Whenever the state of the CCBS request changes (see
3GPP TS 23.093[38]), an additional notification isimmediately sent to the gsmSCF and the processing of the CCBS
request continues.

If the criteria are not fulfilled, the processing of the CCBS request continues unchanged and no notifications are sent.

At the invocation of the CCBS supplementary service, the HLR checks whether the criteria for sending a notification
arefulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked supplementary
serviceis marked in the SS-CSl. If thisisthe case, anotification is sent to the gsmSCF given by the gsmSCF address
contained in the SS-CSl. The processing of the SSinvocation is not suspended. If the notification criteria are not
fulfilled the processing of the particular supplementary service continues unchanged and no notification are sent.

8.4 Description of information flows
This subclause contains the detailed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization isafunctiona classification, i.e., stage 2 information, and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the | Es by the receiving entity:
- The gsmSCF may silently discard any |E which it does not functionally support.

Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.002 [4].

8.4.1 MSC to gsmSCF information flows
8.4.1.1 SS Invocation Notification

84111 Description

This IF is generated by the MSC when it shall notify the gsmSCF of a supplementary service invocation.
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8.4.1.1.2 Information Elements

The following information elements are required:

Information element name Required Description
Notification Event M This IE indicates the supplementary service invocation, resulting in the
SS Invocation Notification IF.
Only the following Supplementary Services are allowed: Explicit Call
Transfer, Call Deflection, Multi Party.
Notification Event Specific C In the case of ECT, the sending entity shall include the called party for
Information each call originated by the subscriber and relevant to the ECT
invocation. Note: the subscriber may have originated zero, one or two
calls relevant to the ECT service.
In the case of CD, the deflected to number shall be included in this
information element.
In the case of MPTY, this |IE shall be omitted.

IMSI M This IE identifies the mobile subscriber who has invoked the
supplementary service to be notified.
MSISDN M This IE identifies the mobile subscriber who has invoked the

supplementary service to be notified.

M Mandatory (The IE shall always be sent).
C Conditional (The |E shall be sent if applicable).

8.4.2 HLR to VLR information flows

84.2.1 Delete Subscriber Data

8.4.2.1.1 Description

ThisIF isused by the HLR to remove CAMEL subscription data from the VLR. This IF is specified in 3GPP
TS29.002 [4].

8.4.2.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific |E for SS Notifications:

Information element name Required Description
CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscriber data
Withdraw in the VLR.
Specific CSI Withdraw C This IE is used to indicate that only SS-CSI shall be deleted from the
VLR.
This IE should not be sent when CAMEL Subscription Info Withdraw is
present.

C Conditional (The IE shall be sent when deletion is requested).
8.4.2.2 Insert Subscriber Data

8.4.2.2.1 Description
This|F isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3GPP TS 29.002 [4].

8.4.2.2.2 Information Elements

The Insert Subscriber Data contains the following CAMEL specific | E for SS Notifications:

Information element name Required Description
SS-CsSl C This IE identifies the subscriber as having supplementary service
invocation notification services. It contains the Notification Criteria and
gsmSCFAddress.
This IE is described in subclause 8.2.1.

C Conditional (The |E shall be sent, if required).
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8.4.3 HLR to gsmSCF information flows

8.4.3.1 SS Invocation Notification

This|F is generated by the HLR when it shall notify the gsmSCF of a supplementary service invocation.

8.4.3.1.2 Information Elements

The following information elements are required:

Information element name Required Description

Notification Event M This IE indicates the supplementary service invocation, resulting in the
SS Invocation Notification IF.

Only the following Supplementary Services are allowed: Completion of
Calls to Busy Subscriber

IMSI

<

This IE identifies the mobile subscriber who has invoked the
supplementary service to be notified.

MSISDN

<

This IE identifies the mobile subscriber who has invoked the
supplementary service to be notified.

B- Number This |E indicates the destination address of the CCBS request.

4

CCBS Request State This IE identifies the current state of the CCBS request. It can be one
of:

Request

Recall

Active

Completed

Suspended

Frozen

Deleted

M Mandatory (The |E shall always be sent).
8.4.4 VLR to MSC information flows

8441 Invoke SS result

84411 Description
ThisIF isused by the VLR to send SS-CSI to the MSC. This IF is specified in 3GPP TS 29.002 [4].

8.4.4.1.2 Information Elements

The Invoke SS result contains the following CAMEL specific |E for SS Notifications:

Information element name Required Description

SS-CSl C This IE is included when it is available in the VLR and either ECT or
MPTY has been successfully invoked and that supplementary service
has been marked for notification.

C Conditional (The IE shall be sent when ECT or MPTY invocation shall be notified).
8.4.4.2 Send Info For Incoming Call ack

84421 Description
ThisIFisused by the VLR to send SS-CSI to the MSC. ThisIF is specified in 3GPP TS 23.018 [3].

8.4.4.2.2 Information Elements

The Send Info For Incoming Call ack contains the following CAMEL specific |E for SS Notifications:
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Information element name Required Description

SS-Csi C This IE is included when it is available in the VLR and CD has been
successfully invoked and that supplementary service has been marked
for notification.

C Conditional (The IE shall be sent when CD invocation shall be notified).

9 Mobility Management

9.1 Architecture

911 Functional Entities used for CAMEL

This subclause describes the functional architecture required to support Mobility Management in CAMEL. Figure 9.1
shows the functional entitiesinvolved in CAMEL support of Mobility Management. The architecture is applicable to

the third phase of CAMEL.
Home Network @ Mobility
Management

Transport of N

M-CS to VLR N MAP notifications
MAP

................................................. NN

N

Figure 9.1: Functional architecture for support of CAMEL

gsmSCF: see subclause 4.1.

HLR: The HLR contains Mobility management CAMEL Subscription Information (M-CSl) for those subscribers that
require CAMEL control of Mobility Management events.

M-CSl is sent to the VLR during the Location Update and Restore Data procedures or when M-CSl is modified in the
HLR. The M-CSl is deleted in the CLR with the Delete Subscriber Data procedure.

MS: Mobile Station (GSM terminal).
M SC: see subclause 4.1.

VLR: After having completed a Mobility Management event from a subscriber, the VLR may have to send a
notification to the gsmSCF. The contents of M-CSl indicates which Mobility Management events shall be reported to
the gsmSCF.

9.1.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL control of Mobility Management events. It
specifies on a high level the functions specific to CAMEL.
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9.1.2.2 VLR - gsmSCF interface

Thisinterface is used by the VLR to send Mobility Management event notifications to the gsmSCF. When processing a
mobility management event, the VLR may have to send a notification to the gsmSCF, depending on the presence of M-
CSl for the subscriber and the contents of M-CSl.

9.2 Description of CAMEL Subscriber Data

9.2.1 Mobility Management CAMEL Subscription Information (M-CSI)

This subclause specifies the contents of the Mobility Management CAMEL Subscription Information (M-CSl).

9.21.1 Mobility Management Triggers

This data indicates which Mobility Management events shall result in a notification to the gsmSCF. One or more events
may be marked per subscriber. One or more events may be marked per subscriber. These events are:

- Location update in the same VLR service area.
- Location update to another VLR service area.

- IMS| attach.

- MSinitiated IMSI detach (explicit detach).

- Network initiated IMSI detach (implicit detach).

9.2.1.2 gsmSCF address

Thisisthe address of the gsmSCF where the Mobility Management event notification shall be snt to. The gsmSCF
addressisin E.164 format.

9.2.1.3 Service Key

The Service Key isincluded in the notification message to the gsmSCF. It indicates to the gsmSCF which Service Logic
shall be applied.

9214 CSI state

The CSl state indicates whether the M-CSl is active or not.

9.2.1.5 Notification flag

The notification flag indicates whether the change of the M-CSlI shall trigger Notification on Change of Subscriber Data
or not.

9.2.1.6 gsmSCF address list for CSI

The gsmSCF address list indicates a list of gsmSCF addresses to which Notification on Change of Subscriber Dataisto
be sent. Thislistis common to all CSl.
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9.3

Procedures for Mobility management

The different procedures for Mobility Management are shown in Figures 9.2 to 9.6.

Figure 9.2:

Figure 9.3:

Figure 9.4:

Figure 9.5

Figure 9.6

Location Update within asingle VLR Service Area. The VLR Service area may be inthe HPLMN or in
the VPLMN.

Location Update from one VLR Service Areato another VLR Service Area. Both VLR Service Areas are
inthe HPLMN or in the same VPLMN.

Location Update from one PLMN to another PLMN:

- update from HPLMN to VPLMN;

- update from VPLMN to HPLMN;

- update from one VPLMN to another VPLMN.

IMSI Detach (in HPLMN or in VPLMN):

- explicit detach (the M S has been switched off by the subscriber);

- implicit detach (the network has not received a periodic paging update from the MS and assumes
that the MSiis switched off or unreachable).

IMSI Attach (in HPLMN or in VPLMN):

- attach (the M S has been switched on by the subscriber — subscription datais still available in the
VLR, no location update is needed).

Home Network
(HPLMN)

Serving Network
(HPLMN/VPLMN)

(notification)

(subscriber moves within i
VLR Service Areq)

[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
Figure 9.2: Location Update within a single VLR Service Area

Home Network
(HPLMN)

Serving Network
(HPLMN/VPLMN)

(subscriber moves to other ™
VLR Service Areawithin
same PLMN)

Figure 9.3: Location Update from one VLR Service Areato another VLR Service Area
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Home Network
(HPLMN)

Serving Network B
(HPLMN/VPLMN)

Serving Network A
(HPLMN/VPLMN)

(subscriber movesto
other PLMN)

|
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
|
|

Figure 9.4: Location Update from one VLR Service Area to Another VLR Service Area

Serving Network

Home Network (HPLMN/VPLMN)

(HPLMN)

(notification)

@ MSis switched off

or detached

Figure 9.5: IMSI Detach (implicit/explicit)

Serving Network

Home Network (HPLMN/VPLMN)

(HPLMN)

-
+——
(notification)

@ MSis switched on

Figure 9.6: IMSI Attach

When a Mobility Management Event has taken place and the processing has been completed, then the VLR may have to
send a notification to the gsmSCF. The processing of the Mobility Management event in VLR is not suspended by the
sending of the notification nor isit in any way affected by the notification.

The sending of a Mobility Management notification to gsmSCF is independent of other CAMEL subscription data for a
subscriber. Eg. a subscriber may have M-CSl without having O-CSl or VT-CSI.

The sending of a Mobility Management event notification is subscription based.

Refer to subclause 9.2.1 for a description of M-CSl and the different Mobility Management events that may lead to a
notification to the gsmSCF.
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9.3.1 Procedure descriptions

9.3.1.1 Procedure Set_Notification_Type

This procedure is called from process Update L ocation VLR in 3GPP TS 23.012 [32]. It checks the information
element ‘Location Update Type', which the VLR receives from the MSC viaMAP_UPDATE_LOCATION_AREA
service. This element identifies the type of Location Update requested by the Mobile Station.

The possible values of this parameter are specified in 3GPP TS 24.008 [33].

The type of Location Update that was requested by the Mobile Station determines which Mobility Management
notification message shall be sent to the gsmSCF.

The values ‘Periodic Updating’ and ‘ Reserved' shall not lead to a Mobility Management notification to the gsmSCF.
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Procedure Set_Notification_Type

1(1)
/* Determining the type of Mobility -
'Management event notification
'to be sent to the gsmSCF. */

Location
Update Type?

'IMSI Attach' ‘Nomal

Location
Updating'

'Reserved'
or
'Periodic Updating'

revious No
LAl in
VLR?

Yes

zZ

otify = Location updat otify = Location updat
the same VLR Servig o0 the new VLR Servic No notification required
Area Area q

D

5
[}
= Z

(0]

Notify = Attach

[£*]

0y

Figure 9.7: Procedure Set_Notification_Type (sheet 1)
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9.3.1.2 Procedure Notify gsmSCF

This procedure is called from the process ‘Update Location Area VLR’ and process ‘Detach IMSI_ VLR’ in3GPP TS
23.012 [32].
It isalso called from the process ‘Update Location VLR’ in 3GPP TS 29.002 [4].

The calling process passes on the variable * Notify’ to the procedure ‘Notify _gsmSCF . This variable indicates which
Mobility Management notification may have to be sent to the gsmSCF.
If this variable has avalue NULL, then no notification shall be sent to the gsmSCF.

If a notification may have to be sent to the gsmSCF, then the procedure checks the presence of M-CSl.

- If M-CSl is present and the Mobility Management event indicated in the variable ‘Notify’ is marked in M-CSl,
then a notification shall be sent to the gsmSCF.

- If M-CSl is not present or the Mobility Management event indicated in the variable *Notify’ is not marked in M-
CSl, then no natification shall be sent to the gsmSCF.
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Procedure Notify gsmSCF 1(2)
1* Sending a notification to the -
'gsmSCF, if needed. */

[* Signals to/from the right ar
to/from the process
'MM_Event_Notification_VLR'

< > in 3G TS 29.002. */

ent notification
required?

Send MM Event
Notification

Waiting_for_
Notification_Reply

Send MM Event Send MM Event
Notification Notification
Positive Respons Negative Respon

X

Figure 9.8: Procedure Notify gsmSCF (sheet 1)
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9.4 Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL for Mobility Management
control.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization isafunctiona classification, i.e., stage 2 information, and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the | Es by the receiving entity:
- The gsmSCF may silently discard any |E which it does not functionally support.

- The VLR shal functionally support al IE's which can be sent to it.
94.1 VLR to gsmSCF information flows

94.1.1 Mobility Management event Notification

94.1.1.1 Description

This|F is generated by the VLR when it shall notify the gsmSCF of a Mobility Management event.

9.4.1.1.2 Information Elements

The following information elements are required:

Information element name Required Description

Event Met M This IE indicates the type of Mobility Management that lead to the
notification. The value of this IE shall be one of the following.

- Location update in the same VLR service area

- Location update to ananother VLR service area

- IMSI attach

- MSinitiated IMSI detach (explicit detach)

- Network initiated IMSI detach (implicit detach)

Service Key M This IE indicates the Service Logic that the gsmSCF shall apply.

IMSI M This IE identifies the mobile subscriber to whom the Mobility Event
applies.

Basic MSISDN M This IE identifies the mobile subscriber to whom the Mobility Event
applies.

Location Information C This IE indicates the current location of the MS.
This IE is described in the next table.

Supported CAMEL Phases M This IE indicates the CAMEL Phases that are supported by the

MSC/VLR in which the MS is registered after the mobility management
event.

M Mandatory (The IE shall always be sent).
C Conditional (The |E shall be sent, if available).
Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply:

Information element name Required Description
Current Location Retrieved - Not applicable
Location area ID C See 3GPP TS 23.003 [37]. Only one of the following conditional IEs
shall be sent:
- CellID

- Service area ID
- Location area ID

Selected LSA Identity C This IE indicates the LSA identity associated with the current position
of the MS. Shall be sent if the LSA ID in the subscriber data matches
the LSA ID of the current cell. In the case of multiple matches the LSA
ID with the highest priority shall be sent. See 3GPP TS 23.073 [23].

C Conditional (The IE shall be sent, if available and SoLSA is supported).
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9.4.2 HLR to VLR information flows

9421 Delete Subscriber Data

94211 Description

ThisIF isused by an HLR to remove certain subscriber datafrom a VLR if the subscription of one or more
supplementary services or basic servicesis withdrawn. Note that this IF is not used in the case of erasure or de-
activation of supplementary services. ThisIF is specified in 3GPP TS 29.002 [4].

9.4.2.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific |E for Mobility Management:

Information element name Required Description
CAMEL Subscription Info C This IE identifies that all CSls shall be deleted from the subscriber data
Withdraw in VLR.
Specific CSI Withdraw C This IE is used to indicate that only M-CSI shall be deleted from the

VLR.
This IE should not be sent when CAMEL Subscription Info Withdraw is
present.

C Conditional (The |E shall be sent when deletion is requested).

9.4.2.2 Insert Subscriber Data

94221 Description

ThisIF isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3GPP TS 29.002 [4].

9.4.2.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific |E for Mobility Management:

Information element name

Required

Description

M-CSI

C

This IE identifies the subscriber as having mobility management
notification services. It contains the events that shall be reported, the
gsmSCF Address and the Service Key.

C Conditional (The IE shall be sent, if required).

M-CSl contains the following information:

Information element name Required Description
GsmSCF Address M This |IE is described in subclause 9.2.1.
Service Key M This |E is described in subclause 9.2.1.
Mobility Management Triggers M This IE indicates which Mobility Management events shall be

reported to the gsmSCF. It shall contain one or more of the following
elements:

- Location update in the same VLR service area

- Location update to another VLR service area

- IMSI attach

- MSinitiated IMSI detach (explicit detach)

- Network initiated IMSI detach (implicit detach)

M Mandatory (The |E shall always be sent).

10 Control and interrogation of subscription data

Support of the procedures described in this clausein CAMEL Phase 3 is a network operator option.
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10.1  Architecture

10.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture required to support control and interrogation of subscription data.
Figure 10.1 shows the functional entitiesinvolved in CAMEL support of control and interrogation of subscription data.

Home Network
< MAP o>

Figure 10.1: Functional architecture for support of control and interrogation of subscription data

gsmSCF: see subclause 3.1.

HLR: The HLR may provide an interface to the gsmSCF for the Any Time Subscription Interrogation and Any Time
Modification procedures. The gsmSCF may provide an interface to the HLR for the Notify Subscriber Data Change
procedure.

10.1.2 Interfaces defined for CAMEL

This subclause describes the interface applicable to CAMEL control of subscription data. It specifies on ahigh level the
functions specific to CAMEL.

10.1.2.1 gsmSCF - HLR
Thisinterface is used by the gsmSCF to interrogate or modify information in the HLR. As a network operator option,

the HLR may refuse to provide or modify the information requested by the gsmSCF. Thisinterface is aso used by the
HLR to notify the gsmSCF of a change of subscriber data.

10.2 Procedures for CAMEL

10.2.1  Any Time Subscription Interrogation
Handling of Any Time Interrogation for Subscription Information Retrieval involves the following process:
- CAMEL_ATS|_HLR.

If an OSS needs the Subscription Information, the gsmSCF initiates a transaction to the HLR by sending an Any Time
Subscription I nterrogation Request.
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Process CAMEL_ATSI_HLR 1(2)
:/; brbcieésilri thé HLR récéth O /* Signals to/from the left are to/fro
‘an Any Time Subscription Interrogatlon the gsmSCF. */
request from gsmSCF.Y/

Any Time Subscription Requested interrogation is valid?
Interrogation Request [|(referto 3G TS 23.011, 23.082
and 23.088)
No
No
SS data
Csl

Supported CAMEL phases Set UE= Set UE=
ODB data "Unknown "ATSI Not
sub';%riber" A||O\{V9d"

Reguleste ta No

ailable?
Yes
Yes Set UE=
"Unexpected
Data Value"
Set requested Set UE= Set UE according to
data to return 'Not available! 3G TS 23.011, 23.082
result ‘ and %3 088
Any Time Subscription Any Time Subscription
|nterrogati3n ack |nterrogat|3n negaﬂve
rp':rnnn%e
Idle

Figure 10.2: Process CAMEL_ATSI_HLR (sheet 1)

10.2.2 Any Time Modification

Handling of Any Time Modification involves the following process:
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CAMEL_ATM_HLR.

The following procedures are involved:

ATM_Modify Data
This procedure checks which data shall be modified and calls the appropriate data modification procedure.

ATM_Modify_CSI_Data
If the CSl indicated in the ATM request is not available in the HLR, then an error is returned.
Otherwise, the CSI state and/or Natification-to-CSE flag are set asinstructed with the ATM request.

ATM_Modify CF Data

When only the SS-code and (optionally) a Basic Service code are present in the ATM request, then al Call
Forwarding data is erased.

Otherwise, the behaviour is as follows:

- If avalid SS state is present in the ATM request, then an SS state transition is performed.

- Ifavalid FTN, FTN sub address or No Reply Condition Timeis present in the ATM request, then the
indicated variable is modified.

- If aninstruction to modifiy the notification-to-CSE flag is present in the ATM request, then the notification-
to-CSE flag is modified.

ATM_Modify CB_Data

When only the SS-code and (optionally) a Basic Service code are present in the ATM request, then all Call
Barring data is erased.

Otherwise, the behaviour is as follows:

- If avalid SS state is present in the ATM request, then an SS state transition is performed.

- If avalid Password or ‘Wrong password attempt counter’ is present in the ATM request, then the indicated
variableis modified.

- If aninstruction to modifiy the notification-to-CSE flag is present in the ATM request, then the notification-
to-CSE flag is modified.

After having executed the Any Time Modification instruction from the gsmSCF, the HLR calls the procedure
CAMEL_NSDC_HLR, which sends notifications to gsmSCF(s), if required.
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Process CAMEL_ATM_HLR 1(2)
:/* i3r70(7:eissi |h fhé HLR rieéeilw’né O /* Signals to/from the left are to/from
‘an Any Time Subscription Modlflcatlon the gsmSCF, unless otherwise indicated.*
request from gsmSCF.Y/

Any Time
Modificatig
No
No
No
ATM_Modify | Set UE= _Set UE= Set UE=
Data 'Not available" Unknown ATM Not
| subscriber" AIIm}Ned"
Fail
Result?
Pass
Set Result to
modified data
Any Time Any Time
Modificatign Modificatign
Error
CAMEL_NSDC|_
HLR
2
Idle >

Figure 10.3: Process CAMEL_ATM_HLR (sheet 1)
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Procedure ATM_Modify Data 1(2)
I* Procedure in the HLR to modify subscriber
'data as a result of an ATM request. */

A
N

i

ata to
odifie
Csi CF Data CB Data
ATM_Modify | ATM_Modify | ATM_Modify |
CSl_Data CF_Data CB_Data
Not OK Not OK Not OK
Result?
OK OK OK
Set UE= Set UE in accordance Set|UE in accordance
"InforfationNotAvailable” with 3G TS 23.011 with 3G TS 23.011
and 23.082 and 23.088
\ N N
/‘
Set Result= Set Result=
"Pass" "Fail"

Figure 10.4: Procedure ATM_Modify Data (sheet 1)
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Procedure ATM_Modify CSI_Data 1(2)
I* Procedure in the HLR to modify CSI data .
'as a result of an ATM request. */ ‘

No Requested CSI

available in HLR?
Yes
No Modify CSI state
requested?
Yes
Modify CSI
state
No Modify notification
flag requested?
Yes
Modify
notification flag

Set Result= Set Result=
"Not OK" "OK"
\ \

Figure 10.5: Procedure ATM_Modify CSI_Data (sheet 1)

ETSI



3GPP TS 23.078 version 3.6.0 Release 1999 400 ETSI TS 123 078 V3.6.0 (2000-09)

Procedure ATM_Modify CF_Data 1(2)
1* Procedure in the HLR to modify Call - Notel
'Forwarding data, as a result of an ‘ ' "When ATM contains 'BasicService', then the changes
ATM request. */ ‘ . to CF apply to that BasicService only.

- +When ATM does not contains 'BasicService',
' 'then the changes to CF apply to all BasicService.

. Note 2
™ Changes to Call Forwarding data shall be done
. 'in accordance with 3G TS 23.082 and 3G TS 23.011.

Only SS-code and
(optionally) Basic Service
present in ATM?

Erase Call )
Forwarding SS-status present in ATM?
Data
Set Result= Requested CF state transition valid?
"OK" (refer 3G TS 23.082 and 3G TS 23.011)
Set Call ‘
Forwarding | =~ ~ A
state '

FTN, FTN sub address or
No Reply Condition Time
present in ATM?

Requested FTN, FTN sub address or
No Reply Condition Time valid?
(refer 3G TS 23.082 and 3G TS 23.011)

Set FTN, FTN sub address or
No Reply Condition Time

No

Notification flag instruction
present in ATM?

Yes
Set notification:
to-CSE flag
Set Result= Set Result=
"Not OK" "OK"
N N

Figure 10.6: Procedure ATM_Modify CF_Data (sheet 1)
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Procedure ATM_Modify CB_Data 1(2)
1* Procedure in the HLR to modify Call Notel
'Barring data, as a result of an ‘ ' "When ATM contains 'BasicService', then the changes
ATM request. */ ‘ . to CB apply to that BasicService only.

- +When ATM does not contains 'BasicService',
' 'then the changes to CB apply to all BasicService.

. Note 2
™ Changes to Call Barring data shall be done
. 'in accordance with 3G TS 23.088 and 3G TS 23.011.

Only SS-code and
(optionally) Basic Service
present in ATM?

Erase Call )
Barring SS-status present in ATM?
Data
Set Result= Requested CB state transition valid?
"OK" (refer 3G TS 23.088 and 3G TS 23.011)

Set Call o
Barring status| ™

Password or ‘wrong password attempt counter'
present in ATM?

Password or 'wrong password attempt counter' valid?
(refer 3G TS 23.088 and 3G TS 23.011)

Set Password or 'wrong password attempt counter’

No Notification flag instruction

present in ATM?

Yes
Set notification:
to-CSE flag
Set Result= Set Result=
"Not OK" "OK"
N N

Figure 10.7: Procedure ATM_Modify_CB_Data (sheet 1)
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10.2.3 Notify Subscriber Data Change

Changes of CSl, Call Forwarding data, Call Barring data or ODB data shall be notified only if the CSl, Call Forwarding
data, Call Barring data or ODB data is marked with the Notification-to-CSE flag.

The HLR maintains alist of gsmSCF address(es) for Call Forwarding Data, Call Barring Data, ODB and CSl. When
any of these items has been modified, a notification shall be sent to each gsmSCF in the corresponding list.

The sending of a notification to the gsmSCF may be triggered by the following processes:
- subscriber data change by administrative procedure;
- subscriber data changed by subscriber;
- subscriber data changed by Any Time Modification request from gsmSCF;
- subscriber data changed due to a change of other subscriber data;
- subscriber data change due to Location Update.

When the change of subscriber data was requested by Any Time Modification the notification of change of subscriber
data shall not be sent to the gsmSCF which originated this Any Time Modification request.

Each gsmSCF shall be naotified only once. Multiple occurrence of gsmSCF Address in these lists shall not lead to
multiple notification.

Handling of Notify Subscriber Data Change involves the following procedure:
- CAMEL_NSDC HLR.

If achange of subscriber data needs to be notified to the gsmSCF, then the HLR initiates a transaction to the gsmSCF
by sending Notify Subscriber Data Change message.
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Procedure CAMEL_NSDC_ HLR 1(2)
:)* 7P7r07ce7d7ur7e 7in7tr71ei HLR 7t07 niot’if); " /* Signals to/from the left are to/fro

'the gsmSCF about a change in . the gsmSCF. */

'subscriber data. */ ‘

No

Notification flag set for this data item?

Yes

Start at position 1 of gsmSCF address list
associated with this data item.

End of gsmSCF address list?

Valid gsmSCF address?

Data modification requestd by ATM
from this gsmSCF?

Nofity_Subscriber__
Data_Change

Nofity_Subscriber_
nge

Go to next
position in list

Figure 10.8: Procedure CAMEL_NSDC_HLR (sheetl)
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10.3  Description of information flows
This subclause contains the detailed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization isafunctiona classification, i.e. stage 2 information, and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the | Es by the receiving entity:
- The gsmSCF may silently discard any |E which it does not functionally support.
- TheHLR shall return an error if it does not functionally support an IE which it receives.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4].

10.3.1 gsmSCF to HLR information flows
10.3.1.1 Any Time Subscription Interrogation Request

10.3.1.1.1 Description

ThisIF isused to request subscription information from the HLR at any time.

10.3.1.1.2 Information Elements

The following information elements are required:

Information element name Required Description
GsmSCF Address M This IE indicates the address of the interrogating gsmSCF.
Requested Info M This IE indicates the type of subscriber information being requested:

This can be one of:

- supplementary service, described in a table below

- Operator Determined Barring

- CAMEL Subscription Information, described in a table below
- supported CAMEL phases in VLR

- supported CAMEL phases in SGSN

Subscriber Identity M This IE identifies the subscriber for which the information is requested.
The identity can be one of:

- IMSI

-  MSISDN

M Mandatory (The |E shall always be sent).

Supplementary service contains the following information:

Information element name Required Description

SS code M This IE indicates a supplementary service as defined in 3GPP TS
22.004 [25].

Only the Call Forwarding and Call Barring supplementary services are
allowed for this IE.

Basic Service o] See 3GPP TS 22.002 [24].

M Mandatory (The |E shall always be sent).
O Optional (Service Logic Dependent).

CAMEL subscription information contains the following information:

Information element name Required Description

CAMEL subscription information M This IE indicates which CAMEL Subscription Information is requested.
It may be one of the following elements:
O-CSI/T-CSI/VT-CSI/TIF-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-CSI/D-
CSl

M Mandatory (The |E shall always be sent).
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Any Time Modification Request

ThisIF isused to modify information in the HLR at any time.

10.3.1.2.2

Information Elements

The following information elements are required:

Information element name

Required

Description

gsmSCF Address

M

This IE indicates the address of the interrogating gsmSCF.

Subscriber Identity M This IE identifies the subscriber for which the information is requested.
The identity can be one of:
- IMSI
-  MSISDN
Modification Request for Call C This |E indicates the data of Call Forwarding datato be modified. Itis
Forwarding SS data described in atable below.
Modification Request for Call Barring C This |E indicates the data of call barring datato be modified. It isdescribed in
SS data atable below.
Modification Reguest for CAMEL C This |E indicates the Modification Request for CAMEL Subscription

Subscription Information

Information. It is described in atable below.

M Mandatory (The |E shall always be sent).

C Conditional (The lE shall be sent, if available).

Modification Request for Call Forwarding SS data contains the following information:

Information element name

Required

Description

SS Code

M

This IE indicates Call Forwarding supplementary service as defined in
3GPP TS 22.004 [25].

Basic Service

See 3GPP TS 22.002 [24].

SS Status

See 3GPP TS 23.011 [26]. Provisioning and withdrawal are not
allowed for the gsmSCF.

Forwarded-to Number

See 3GPP TS 23.082 [27].

Forwarded-to Subaddress

See 3GPP TS 23.082 [27].

No Reply Condition Time

See 3GPP TS 23.082 [27].

Modify Notification Flag

O|0|0o(o| O|0

This IE contains an instruction to activate or de-activate the
Notification-to-CSE flag.

M Mandatory (The IE shall always be sent).

O Optional (Service Logic dependent).

Modification Request for Call Barring SS data contains the following information:

Information element name

Required

Description

SS Code

M

This IE indicates Call Barring supplementary service as defined in
3GPP TS 22.004 [25].

Basic Service 0] See 3GPP TS 22.002 [24].
SS Status (0] See 3GPP TS 23.011 [26]. Provisioning and withdrawal are not
allowed for the gsmSCF.
Password O See 3GPP TS 23.011 [26].
Wrong password attempts counter [®) See 3GPP TS 23.011 [26].
o]

Modify Notification flag

This |IE contains an instruction to activate or de-activate the
Notification-to-CSE flag.

M Mandatory (The |E shall always be sent).

O Optional (Service Logic dependent).

Modification Request for CAMEL Subscription Information contains the following information:
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Information element name Required Description
Requested CSI M This IE indicates which CSI shall be modified. Only one CSI may be
changed in one ATM Request.
Modify Notification flag (0] This IE contains an instruction to activate or de-activate the
Notification-to-CSE flag.
Modify CSI state ®) This |IE contains an instruction to activate or de-activate the CSI.

M Mandatory (The |E shall always be sent).

O Optional (Service Logic dependent).

10.3.1.3

10.3.1.3.1

Description

Notify Subscriber Data Change response

ThisIF isused by the gsmSCF to respond to the HLR of the change of subscriber data notify.

10.3.1.3.2

Information Elements

This IF contains no information elements.

10.3.2 HLR to gsmSCF information flows

10.3.2.1 Any Time Subscription Interrogation ack

10.3.2.1.1 Description

ThisIF isused by the HLR to provide the requested subscription information to the gsmSCF.

10.3.2.1.2

Information Elements

The following information elements are required:

Information element name Required Description
Call Forwarding SS data C This IE is described in a table below.
Call Barring SS data C This IE is described in a table below.
Operator Determined Barring data C This IE is described in a table below.
CAMEL Subscription Information C This IE is described in a table below.
Supported CAMEL phases in VLR C This IE indicates the CAMEL phase supported in the VLR.
Supported CAMEL phases in C This IE indicates the CAMEL phase supported in the SGSN.

SGSN

C Conditional (The lE shall be sent, if requested and available).

Call Forwarding SS data contains the following information:

Information element name Required Description
Forwarding Feature List C See the table below
Notification-to-CSE Flag C This IE indicates whether the gsmSCF is notified of a change of Call

Forwarding SS data.

C Conditional (The lE shall be sent, if available and applicable).

Forwarding Feature List contains 1 to 32 items of the following information:

Information element name Required Description
Basic Service C See 3GPP TS 22.002 [24].
SS Status C See 3GPP TS 23.011 [26].
Forwarded-to Number C See 3GPP TS 23.082 [27].
Forwarded-to Subaddress C See 3GPP TS 23.082 [27].
Subscription Options C See 3GPP TS 23.082 [27].
No Reply Condition Time C See 3GPP TS 23.082 [27].

C Conditional (The |E shall be sent, if available and applicable).

Call Barring SS data contains the following information:
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Information element name Required Description

Call Barring Feature List C See the table below.

Password C See 3GPP TS 23.011 [26].

Wrong password attempts counter C See 3GPP TS 23.011 [26].

Notification-to-CSE flag C This IE indicates whether the gsmSCF is notified of a change of Call

Barring SS data.

C Conditional (The |E shall be sent, if available and applicable).

Call Barring Feature List contains 1 to 32 items of the following information:

Information element name Required Description
Basic Service C See 3GPP TS 22.002 [24].
SS Status C See 3GPP TS 23.011 [26].
C Conditional (The IE shall be sent, if available and applicable).
Operator determined barring data contains the following information:
Information element name Required Description
ODB General Data C This IE indicates the set of subscribers features that the network

operator or the service provider can regulate.

ODB HPLMN Specific Data C This IE indicates the set of subscribers features that the network
operator or the service provider can regulate only when the subscriber
is registered in the HPLMN.

Notification-to-CSE flag C This IE indicates whether the gsmSCF is notified of a change of ODB

data.

C Conditional (The |E shall be sent, if available and applicable).

CAMEL Subscription Information contains the following information:

Information element name Required Description
O-Csl C See subclause 4.3.1.
D-CSI C See subclause 4.3.2.
T-CSI C See subclause 4.3.4.
VT-CSI C See subclause 4.3.5.
TIF-CSI C See subclause 4.3.6.2.
GPRS-CSI C See subclause 6.3.1.
SMS-CSI C See subclause 7.3.1.
SS-CSI C See subclause 8.2.1.
M-CSI C See subclause 9.2.1.

C Conditional (The lE shall be sent, if requested and available).

10.3.2.2 Any Time Modification ack

10.3.2.2.1 Description

ThisIFisused by the HLR to provide the modified information to the gsmSCF.

10.3.2.2.2

Information Elements

The following information elements are required:

Information element name

Required

Description

Call Forwarding SS data

C

This IE is described in a table below.

Call Barring SS data

Cc

This IE is described in a table below.

CAMEL Subscription Information

C

This IE is described in a table below.

C Conditional (The |E shall be sent if it was modified).

Call Forwarding SS data contains the following information:
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Information element name Required Description
SS Code C This|E indicates Call Forwarding supplementary service as defined in 3GPP
TS 22.004[25].
Forwarding Feature List C See the table below.
Notification-to-CSE Flag C This IE indicates whether the gsmSCF is notified of a change of Call

Forwarding SS data.

C Conditional (The |E shall be sent, if available).

Forwarding Feature List contains 1 to 32 items of the following information:

Information element name Required Description
Basic Service C See 3GPP TS 22.002 [24].
SS Status C See 3GPP TS 23.011 [26].
Forwarded-to Number C See 3GPP TS 23.082 [27].
Forwarded-to Subaddress C See 3GPP TS 23.082 [27].
Subscription Options C See 3GPP TS 23.082 [27].
No Reply Condition Time C See 3GPP TS 23.082 [27].
C Conditional (The lE shall be sent, if available and applicable).
Call Barring SS data contains the following information:
Information element name Required Description
SS Code C This IE indicates Call Barring supplementary service as defined in 3GPP TS
22.004 [25].
Call Barring Feature List C See the table below.
Password C See 3GPP TS 23.011 [26].
Wrong password attempts counter C See 3GPP TS 23.011 [26].
Notification-to-CSE flag C This IE indicates whether the gsmSCF is notified of a change of Call

Barring SS data.

C Conditional (The lE shall be sent, if available).

Call Barring Feature List contains 1 to 32 items of the following information:

Information element name Required Description
Basic Service C See 3GPP TS 22.002 [24].
SS Status C See 3GPP TS 23.011 [26].
C Conditional (The |IE shall be sent, if available and applicable).
CAMEL Subscription Information contains the following information:
Information element name Required Description
O-CSl C See subclause 4.3.1.
D-CSI C See subclause 4.3.2.
T-CSI C See subclause 4.3.4.
VT-CSI C See subclause 4.3.5.
TIF-CSI C See subclause 4.3.6.2.
GPRS-CSI C See subclause 6.3.1.
SMS-CSI C See subclause 7.3.1.
SS-CSI C See subclause 8.2.1.
M-CSI C See subclause 9.2.1.

C Conditional (The IE shall be sent, if it was modified).

10.3.2.3

10.3.2.3.1

Description

Notify Subscriber Data Change

ThisIF isused by the HLR to notify to the gsmSCF of the change of subscriber data.

10.3.2.3.2

Information Elements

The following information elements are required:
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Information element name | Required Description

IMSI M The IMSI is used to identify the subscriber.

MSISDN M The MSISDN is used to identify the subscriber.

Call Forwarding SS data C This IE is described in a table below.

Call Barring SS data C This IE is described in a table below.

Operator Determined Barring C This IE is described in a table below.

data

CAMEL Subscription C This IE is described in a table below.

Information

M Mandatory (The IE shall always be sent).

C Conditional (The |E shall be sent, if available)

Call Forwarding SS data contains the following information:

Information element name Required Description
SS Code C This|E indicates Call Forwarding supplementary service as defined in 3GPP
TS 22.004[25].
Forwarding Feature List C See the table below.
Notification-to-CSE Flag C This IE indicates whether the gsmSCF is notified of a change of Call
Forwarding SS data.

C Conditional (The |E shall be sent, if available)

Forwarding Feature List contains 1 to 32 items of the following information:

Information element name

Required

Description

Basic Service

C

See 3GPP TS 22.002 [24]. Also compound basic service codes can be
used in this operation if the subscriber has used a compound code
when modifying the SS (e.g. all bearer services compound code).

SS Status

See 3GPP TS 23.011 [26].

Forwarded-to Number

See 3GPP TS 23.082 [27].

Forwarded-to Subaddress

See 3GPP TS 23.082 [27].

Subscription Options

See 3GPP TS 23.082 [27].

No Reply Condition Time

(ellellel(el(e}

See 3GPP TS 23.082 [27].

C Conditional (The |IE shall be sent, if available and applicable)

Call Barring SS data contains the following information:

Information element name Required Description

SS Code C This |E indicates Call Barring supplementary service as defined in 3GPP TS
22.004 [25].

Call Barring Feature List C See the table below.

Password C See 3GPP TS 23.011 [26].

Wrong password attempts counter C See 3GPP TS 23.011 [26].

Notification-to-CSE flag C This IE indicates whether the gsmSCF is notified of a change of Call
Barring SS data.

C Conditional (The IE shall be sent, if available)

Call Barring Feature List contains 1 to 32 items of the following information:

Information element name

Required

Description

Basic Service

C

See 3GPP TS 22.002 [24]. Also compound basic service codes can be
used in this operation if the subscriber has used a compound code
when maodifying the SS (e.qg. all bearer services compound code).

SS Status

C

See 3GPP TS 23.011 [26].

C Conditional (The lE shall be sent, if available and applicable)

Operator determined barring data contains the following information:
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Information element name Required Description
ODB General Data C This IE indicates the set of subscribers features that the network
operator or the service provider can regulate.
ODB HPLMN Specific Data C This IE indicates the set of subscribers features that the network

operator or the service provider can regulate only when the subscriber
is registered in the HPLMN.

Notification-to-CSE flag C This |IE indicates whether the gsmSCF is notified of a change of ODB
data.

C Conditional (The |E shall be sent, if available and applicable)

CAMEL Subscription Information contains the following information:

Information element name Required Description
O-Csl C See subclause 4.3.1.
D-CSI C See subclause 4.3.2.
T-CSI C See subclause 4.3.4.
VT-CSI C See subclause 4.3.5.
TIF-CSI C See subclause 4.3.6.2.
GPRS-CSI C See subclause 6.3.1.
SMS-CSI C See subclause 7.3.1.
SS-CSI C See subclause 8.2.1.
M-CSI C See subclause 9.2.1

C Conditional (The lE shall be sent, if it was modified)

11 Subscriber Location and State retrieval

Support of the procedures described in this clause in CAMEL Phase 3 is a network operator option.

11.1  Architecture

11.1.1 Functional Entities used for CAMEL

This subclause describes Any Time Interrogation and CAMEL support of Location Services. Location Servicesisonly
supported in CAMEL Phase 3.

Figure 11.1 indicates the functional entitiesinvolved in Any Time Interrogation and L ocation Services.
This chapter defines two procedures for Location Services:

1) Theinterfaces between gsmSCF and GMLC for Location Services viathe GMLC.

2) Theinterface between gsmSCF and HLR for Any Time Interrogation and Active Location Retrieval.
The operation of Location Servicesis described in 3GPP TS 22.071 [17].
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1

HPLMN/VPLMN ! HPLMN
1
1

MAP
MAP

®:

Figure 11.1 a: Functional architecture for Any Time Interrogation

HPLMN

(oo

MAP

Figure 11.1 b: Functional architecture for CAMEL Support of Location Services

gsmSCF: see subclause 3.1.

GMLC: A functional entity that allows external LCS Clientsto request real-time information about a Mobile Station.
The information that can be requested from the GMLC is the location of the mobile station.

HLR: seesubclause4.1.
MSC/VLR: seesubclause4.1.

The information flows between the GM L C and functional entities other than the gsmSCF, have not been indicated in
the functional architecture shown in figures 11.1. These information flows are outside the scope of this specification.

11.1.2 Interfaces defined for CAMEL

This subclause describes the interfaces applicable to CAMEL. It specifies on a high level the functions specific to
CAMEL.

11.1.2.1 gsSMSCF - GMLC interface

Thisinterface is used by the gsmSCF to request information (Mobile Station location) from the GMLC at any time.
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11.1.2.2 GMLC - gsmSCF interface

Thisinterface is used by the GMLC to return the requested information (Mobile Station location) to the gsmSCF as
requested by the gsmSCF viathe Any Time Interrogation procedure.

11.1.2.3 gsmSCF - HLR

Thisinterface is used by the gsmSCF to interrogate the HLR. As a network operator option, the HLR may refuse to
provide the information requested by the gsmSCF.

11.1.24 HLR - gsmSCF

Thisinterfaceis used by the HLR to return the requested information (Mobile Station |ocation and/or Mobile Station
state) to the gsmSCF as requested by the gsmSCF via the Any Time Interrogation procedure.

11.2 Procedures for CAMEL

11.2.1 Location Services
Handling of Any Time Interrogation to obtain Location Information involves the following process:
- CAMEL_ATI_GMLC.

If an OSS needs to retrieve the active location of a Mobile Station, the gsmSCF initiates a transaction to the GMLC by
sending a Any Time Interrogation Request.
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Process CAMEL_ATI_GMLC 1(2)
:7/*7P7roicésis inith’eiGiMiLic 7R7e<£ei7viin<j éniAiny Tlme " /* Signals to/from the left are to/fro
'Interrogation request from the gsmSCF. */ ‘ the gsmSCF. */

Any Time
Interrogati

Procedure in ' Obtain Location Set UE=
GMLC j Information "ATI Not Allowed"
See 3G TS 22.071,

Any Time
Interrogati

Any Time
Interrogation
Negatifve response

Figure 11.2: Process CAMEL_ATI_GMLC (sheet 1)
11.2.2 Any Time Interrogation

Handling of Any Time Interrogation to obtain Subscriber State and Location Information involves the following
process:
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- CAMEL_ATI_HLR.

If an OSS needs the Subscriber State and/or the Location Information, the gsmSCF initiates a transaction to the HLR by
sending an Any_Time_Interrogation Request.

Process CAMEL_ATI_HLR 1(2)
:7/*7P7roicésis initﬁeiHiLiR 7re7ce’i\}in’g 7ah ANY Tlme " /* Signals to/from the left are to/fro
'Interrogation request from gsmSCF.*/ ‘ the gsmSCF. */

Any Time
Interrogati

Provide_
Subscriber_Info Set UE= Set UE=
[*input data= '‘Unknown subscriber’ "ATI Not Allowed"

requested info*/

_ Any Time
Any Time i
Interrogation Lrgegt?\?: fer
ack ;
response

-

Figure 11.3: Process CAMEL_ATI_HLR (sheet 1)
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11.3  Description of information flows
This subclause contains the detailed description of the information flows used by CAMEL.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorization isafunctional classification, i.e. stage 2 information, and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the | Es by the receiving entity:
- The gsmSCF may silently discard any |E which it does not functionally support.
- The GMLC shall return an error if it does not functionally support an |E which it receives.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4].

11.3.1 gsmSCF to GMLC information flows

11.3.1.1 Any Time Interrogation Request

11.3.1.1.1 Description

ThisIF isused to request information (Mobile Station location) from the GMLC.

11.3.1.1.2 Information Elements

The following information elements are required:

Information element name Required Description
gsmSCF Address M This IE indicates the address of the interrogating gsmSCF.
Requested Info M This IE indicates the type of information that is requested. It shall

have the following value:

- _Mobile Station location

Mobile Station Identity M This IE identifies the Mobile Station of which the information is
requested. The identity can be one of the following list:

- IMSI

- _MSISDN

M Mandatory (The IE shall always be sent).
11.3.2 GMLC to gsmSCF information flows

11.3.2.1 Any Time Interrogation ack

11.3.2.1.1 Description
ThisIF isused by the GMLC to provide the requested information to the gsmSCF.

11.3.2.1.2 Information Elements

The following information element is required:

Information element name Required Description
Location Information C This IE indicates the location of the Mobile Station.
C Conditional (The IE shall be sent if requested and available).

Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply:
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Information element name

Required Description

Location number

Not applicable

Service area ID

Not applicable

Cell ID

Not applicable

Geographical information C See 3GPP TS 23.032 [34]. The GMLC receives Extended
Geographical Information from the MSC. The Extended
Geographical Information shall be converted to the Geographical
Information by the GMLC.

VLR number - Not applicable

Current Location Retrieved - Not applicable

MSC number C The GMLC receives the MSC number from the HLR in the

SendRoutingInfoForLCS MAP message.

C Conditional (The |E shall be sent, if available).

- Not applicable

11.3.3 gsmSCF to HLR information flows

11.3.3.1 Any Time Interrogation Request

11.3.3.1.1 Description

ThisIF isused to request information (subscriber state and/or location) from the HLR at any time.

11.3.3.1.2 Information Elements

The following information elements are required:

Information element name | Required Description

gsmSCF Address M This IE indicates the address of the interrogating gsmSCF.

Requested Info M This IE indicates the type of subscriber information being requested:
- Location Information
- Subscriber State
- Current Location
Current Location shall not be present if Location Information is not present
in Requested Info

Subscriber Identity M This IE identifies the subscriber for which the information is requested. The

identity can be one of:
- IMSI
- MSISDN

M Mandatory (The IE shall always be sent).

11.3.4 HLR to gsmSCF information flows

11.34.1 Any Time Interrogation ack

11.34.1.1 Description

ThisIFisused by the HLR to provide the requested subscriber location and/or subscriber state information to the
gsmSCF.

11.34.1.2 Information Elements

The following information elements are required:
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Information element name Required Description

Location Information C This IE indicates the location of the served subscriber.

Subscriber State C This IE indicates the status of the MS. The possible values of the IE

are:

- CAMELBusy: The VLR has indicated that the MS is engaged in a
transaction for a mobile originating or terminated circuit-switched call.
- NetworkDeterminedNotReachable: The VLR has indicated that the
network can determine from its internal data that the MS is not
reachable.

- Assumedidle: The VLR has indicated that the state of the MS is
neither “CAMELBusy” nor “NetworkDeterminedNotReachable”.

- NotProvidedFromVLR: The VLR did not provide any information on
subscriber state even though it was requested.

C Conditional (The lE shall be sent, if requested and available).

Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply:

Information element name Required Description
Location area ID C See 3GPP TS 23.003 [37]. Only one of the following conditional IEs
shall be sent:
- CellID
- Service area ID
- _Location area ID
Selected LSA Identity C This IE indicates the LSA identity associated with the current position

of the MS. Shall be sent if the LSA ID in the subscriber data matches
the LSA ID of the current cell. In the case of multiple matches the LSA
Id with the highest priority shall be sent. See 3GPP TS 23.073 [23].

C Conditional (The |IE shall be sent, if available and SoL SA is supported).
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Annex A (informative):
Change history

Change history

TSG CN#| Spec Version | CR <Phase> | New Version Subject/Comment

Apr 1999 |GSM 03.78]7.0.0 Transferred to 3GPP CN1

CN#03  [23.078 3.0.0 3.0.0 Approved at CN#03

CN#4 23.078 3.1.0 003 R99 3.1.0 Inclusion of Subscriber Activity Information Flow

CN#4 23.078 3.1.0 004 R99 3.1.0 Inclusion of Alerting Pattern in Provide Roaming
Number

CN#4 23.078 3.1.0 005 R99 3.1.0 Dialled Number String Format

CN#4 23.078 3.1.0 006 R99 3.1.0 Handling of AC/ACR in DP Busy, DP No Answer
and DP

CN#4 23.078 3.1.0 007 R99 3.1.0 Inclusion of Activity Test IF between gsmSCF &
gsmSRF and gsmSCF and assistSSF

CN#4 23.078 3.1.0 008 R99 3.1.0 Correction of USSD Information flows

CN#4 23.078 3.1.0 009 R99 3.1.0 Various corrections

CN#4 23.078 3.1.0 010 R99 3.1.0 Correction of CAMEL Phase interworking with Call
Forwarding

CN#4 23.078 3.1.0 011 R99 3.1.0 Renaming of Call Active Variable

CN#4 23.078 3.1.0 012 R99 3.1.0 Reporting of O/T_Abandon DP when caller clears
during O/T_Busy, O/T_No_Answer or
Route_Select_Failure EDP-R.

CN#4 23.078 3.1.0 013 R99 3.1.0 Clarification on the scope of CAMEL Capability
Handling parameter

CN#4 23.078 3.1.0 014 R99 3.1.0 Refining trigger criteria at DP2, due to the
introduction of North American Equal Access

CN#4 23.078 3.1.0 015 R99 3.1.0 Introduction of MSISDN in USSD operation

CN#4 23.078 3.1.0 016 R99 3.1.0 MSC address in Initial DP

CN#4 23.078 3.1.0 017 R99 3.1.0 Correction of gsmSDL; return to idle after ACR

CN#4 23.078 3.1.0 018 R99 3.1.0 Notification of call forwarding to the gsmSCF

CN#5 23.078 3.1.0 019 R99 3.2.0 Inclusion of the SS invocation notification
procedure

CN#5 23.078 3.1.0 021 R99 3.2.0 Removal of TDP criteria from resume call handling

CN#5 23.078 3.1.0 022r1 |R99 3.2.0 GMSC CAMEL phases in Provide Roaming
Number

CN#5 23.078 3.1.0 023r1 |R99 3.2.0 Call Reference Number

CN#5 23.078 3.1.0 025 R99 3.2.0 Clarification on Call Reference Number and GMSC
address

CN#5 23.078 3.1.0 027 R99 3.2.0 Value of the Active Call parameter in ACR
operation

CN#5 23.078 3.1.0 028 R99 3.2.0 Correction of process gsmSSF SDL

CN#5 23.078 3.1.0 029 R99 3.2.0 Alignment of CAMEL2 FCI & handling of CIR

CN#5 23.078 3.1.0 030 R99 3.2.0 Correction of Inhibiting Triggering Criteria

CN#6 23.078 3.2.0 032r2 |R99 3.3.0 23.078 revised for CAMEL Phase 3 Relase 1999

CN#6 23.078 3.2.0 033 R99 3.3.0 Correction of the direction of Int_Continue after
sending Int_O/T-Abandon

CN#7 23.078 3.3.0 034r1 |R99 3.4.0 Correction to some SDLs in chapter 4

CN#7 23.078 3.3.0 035r3 |R99 3.4.0 Correction of Translation Information Flag in the
VLR for DTN

CN#7 23.078 3.3.0 037r3  |R99 3.4.0 Clarification on CUG handling

CN#7 23.078 3.3.0 038r1 |R99 3.4.0 Clarification of SS Invocation Notification

CN#7 23.078 3.3.0 040r5 |R99 3.4.0 Correction of SS Invocation Notification for CCBS

CN#7 23.078 3.3.0 041r5 |R99 3.4.0 Introduction of call gapping

CN#7 23.078 3.3.0 042r2 |R99 3.4.0 Technical and editorial corrections to ATSI, ATM,
NCSD

CN#7 23.078 3.3.0 043r2 |R99 3.4.0 Technical and editorial corrections to Location
Services and Any Time Interrogation

CN#7 23.078 3.3.0 044r1 |R99 3.4.0 Technical and editorial corrections to circuit
cwithed call handling

CN#7 23.078 3.3.0 045 R99 3.4.0 Technical and editorial corrections to USSD

CN#7 23.078 3.3.0 046r1 |R99 3.4.0 Technical and editorial corrections to GPRS

CN#7 23.078 3.3.0 047 R99 3.4.0 Technical and editorial corrections to SMS

CN#7 23.078 3.3.0 048r1 |R99 3.4.0 Inclusion of O-CSl trigger criteria in Resume Call
Handling

CN#7 23.078 3.3.0 051r4 |R99 3.4.0 Correction of SDL related to CAMEL Phase3 for D-
Csil
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TSG CN#| Spec Version CR <Phase> | New Version Subject/Comment

CN#7 23.078 3.3.0 052r4 |R99 3.4.0 Addition of description of D-CSI in MO Calls

CN#7 23.078 3.3.0 055 R99 3.4.0 Reporting of T_Busy when absent subscriber

CN#7 23.078 3.3.0 056r3  |R99 3.4.0 GPRS TCAP dialogues

CN#7 23.078 3.3.0 059 R99 3.4.0 Addition of gsmSRF disconnect handling in CCF
SDL

CN#7 23.078 3.3.0 061r3 |R99 3.4.0 Addition of SCI handling in Waiting for Instructions
For DS state

CN#7 23.078 3.3.0 063r2 |R99 3.4.0 Clarification of N-CSI in Core NW.

CN#7 23.078 3.3.0 066 R99 3.4.0 Addition of Int_Error in DP_O/T_Answer states

CN#7 23.078 3.3.0 068 R99 3.4.0 Correction of the decision box after receiving
Int_DP_O_Answer and Int_DP_T_Answer in the
procedure gsmSSF

CN#7 23.078 3.3.0 069r1 |R99 3.4.0 Correction of the description in the creation of a
new leg in CF

CN#7 23.078 3.3.0 070rl1 |R99 3.4.0 Correction of the description of BCSM relationships

CN#7 23.078 3.3.0 071 R99 3.4.0 Correction of the direction of Int_Continue after
sending Int_T-Abandon (additional CR to 23.078-
033)

CN#7 23.078 3.3.0 073 R99 3.4.0 Editorial changes for legs

CN#7 23.078 3.3.0 076r2 |R99 3.4.0 Extension of the description of the O_No_Answer

CN#7 23.078 3.3.0 079r1 |R99 3.4.0 Inclusion of Release transaction in
CAMEL_OCH_MSC_INIT

CN#7 23.078 3.3.0 081r1 |R99 3.4.0 Improved SDLs in GPRS interworking

CN#7 23.078 3.3.0 082 R99 3.4.0 Correction of the description of the SGSN

CN#7 23.078 3.3.0 084r1 |R99 3.4.0 Correction of references occurring in the SDL
figures

CN#7 23.078 3.3.0 085 R99 3.4.0 Inclusion of CAMEL Phase 1 procedures as targets
for references in 3GPP TS 23.018

CN#7 23.078 3.3.0 086 R99 3.4.0 unsuccessful Dps call model

CN#7 23.078 3.3.0 090 R99 3.4.0 Correction and Editorial changes, Clause 12

CN#7 23.078 3.3.0 091r1 |R99 3.4.0 Correction of CF Notification

CN#7 23.078 3.3.0 093r2 |R99 3.4.0 Addition of Long Forwarded-to Numbers

CN#7 23.078 3.3.0 094 R99 3.4.0 Removal of Redirection Information from the
ContinueWithArgument operation

CN#7 23.078 3.3.0 096r2 |R99 3.4.0 Addition to SDL of user interaction in
Waiting_for_Instructions_for DS

CN#7 23.078 3.3.0 098r1 |R99 3.4.0 addition of gsmSCF address list to CSI

CN#7 23.078 3.3.0 100r1 |R99 3.4.0 Introduction of 'Service Area Identity (SAl)' (revise
of N2A000178)

CN#7 23.078 3.3.0 101r1 |R99 3.4.0 Correction of SlI2 description

CN#7 23.078 3.3.0 102r1 |R99 3.4.0 Clarification on CUG handling

CN#7 23.078 3.3.0 103 R99 3.4.0 Replacement of Figure 4.57g: Process gsmSSF
(sheet 7) by correct SDL figure.

CN#7 23.078 3.3.0 104 R99 3.4.0 Correction of "Figure 6.2: GPRS Attach/Detach
FSM"

CN#7 23.078 3.3.0 105 R99 3.4.0 Correction of first state in "Figure 6.14 I: Process
GPRS_SSF"

CN#7 23.078 3.3.0 106r1 |R99 3.4.0 Correction of GPRS session description

CN#7 23.078 3.3.0 108r2 |R99 3.4.0 Correction of GPRS PDP context FSM

CN#7 23.078 3.3.0 109r1 |R99 3.4.0 Enhancement of the SDL for ATM

CN#7 23.078 3.3.0 110r1 |R99 3.4.0 Enhancement of the SDL for NCSD

CN#7 23.078 3.3.0 111 R99 3.4.0 Removal of PSI description

CN#7 23.078 3.3.0 112r1 |R99 3.4.0 Procedure Handle_SCI_GPRS and
Complete FCI_Record_GPRS

CN#7 23.078 3.3.0 114r1 |R99 3.4.0 Correction on gsmSSF SDL; return to idle after
ACR

CN#7 23.078 3.3.0 116 R99 3.4.0 O-CSl and D-CSI checks for ORLCF

CN#7 23.078 3.3.0 117 R99 3.4.0 Removal of user interaction in the monitoring state

CN#7 23.078 3.3.0 119r1 |R99 3.4.0 Enhancement of the ATSI SDL

CN#7 23.078 3.3.0 120 R99 3.4.0 Transfer of destination address to gsmSCF

CN#7 23.078 3.3.0 121r1 |R99 3.4.0 Implementation of retriggering in gsmSSF SDL

CN#8 23.078 3.4.0 062r5 |R99 3.5.0 Correction of SDL and IF for Dialled Services in
Call Forwarding case

CN#8 23.078 3.4.0 077r2 |R99 3.5.0 gsmSSF DP handling in CF

CN#8 23.078 3.4.0 123r1 |R99 3.5.0 Correction of incoming call handling

CN#8 23.078 3.4.0 125r2 |R99 3.5.0 Correction of Call Gapping

CN#8 23.078 3.4.0 130r1 |R99 3.5.0 Remove of SII2 frw CCBS treatment ind

CN#8 23.078 3.4.0 132 R99 3.5.0 Correction of the CWA SII2 description
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TSG CN#| Spec Version CR <Phase> | New Version Subject/Comment

CN#8 23.078 3.4.0 133r2 |R99 3.5.0 Improvements on ATM/ATSI/NSDC

CN#8 23.078 3.4.0 138r1 |R99 3.5.0 Reception of Int_QoS_Change in the gprsSSF in
gsmSSF SDL

CN#8 23.078 3.4.0 140 R99 3.5.0 Disallowing Compound Basic Service group codes
for conditional triggering

CN#8 23.078 3.4.0 141 R99 3.5.0 Correction on chapter 10.

CN#8 23.078 3.4.0 142r1 |R99 3.5.0 Proposed information flow on Notify subscriber
Data Change

CN#8 23.078 3.4.0 145r1 |R99 3.5.0 Invocation of O-BCSM in case of GSM call
forwarding

CN#8 23.078 3.4.0 146r2 |R99 3.5.0 Clarification on TDP Analyzedinfoo Criteria checks

CN#8 23.078 3.4.0 147r2 |R99 3.5.0 CAMEL Subscription Info

CN#8 23.078 3.4.0 148r1 |R99 3.5.0 Usage of GPRS Reference Number

CN#8 23.078 3.4.0 150r2 |R99 3.5.0 Correction on Quality of Service (GPRS)

CN#8 23.078 3.4.0 153 R99 3.5.0 Alignment of the EventSpecificlnformationBCSM
Stage 2&3 definitions

CN#8 23.078 3.4.0 154 R99 3.5.0 Clean-up the Monitoring state User
Interaction

CN#8 23.078 3.4.0 156r1 |R99 3.5.0 Correction of MM paragraph

CN#8 23.078 3.4.0 157 R99 3.5.0 Editorial correction of the
GPRS_activate PDP_context SDL

CN#8 23.078 3.4.0 158r1 |R99 3.5.0 Removal of ActivityTestSMS operation

CN#8 23.078 3.4.0 159r1 |R99 3.5.0 PDPid in the EntityReleasedGPRS operation

CN#8 23.078 3.4.0 161rl |R99 3.5.0 Renaming "FSM" to "State Model" in GPRS

CN#8 23.078 3.4.0 162r2 |R99 3.5.0 Various corrections and updates for 23.078

CN#8 23.078 3.4.0 163r1 |R99 3.5.0 Specification of segmented GPRS Dialogues

CN#8 23.078 3.4.0 164 R99 3.5.0 Release of PDP context during Waiting for
Instructions

CN#8 23.078 3.4.0 165r1 |R99 3.5.0 Reset Timer GPRS

CN#8 23.078 3.4.0 166 R99 3.5.0 Correction: Enhancement of the SDL for ATM

CN#8 23.078 3.4.0 167 R99 3.5.0 gprsSSF definition

CN#8 23.078 3.4.0 168 R99 3.5.0 Reference to 3GPP TS 23.088

CN#8 23.078 3.4.0 169 R99 3.5.0 Editorial corrections in the clause 5

CN#8 23.078 3.4.0 170r1 |R99 3.5.0 Editorial corrections in the clause 6

CN#8 23.078 3.4.0 171r1 |R99 3.5.0 Editorial corrections in the clause 7

CN#8 23.078 3.4.0 172 R99 35.0 Editorial corrections in the clause 8

CN#8 23.078 3.4.0 173r1 |R99 35.0 Editorial corrections in the clause 9

CN#8 23.078 3.4.0 174r1 |R99 3.5.0 Editorial corrections in the clause 10

CN#8 23.078 3.4.0 175r1 |R99 3.5.0 Editorial corrections in the clause 11

CN#8 23.078 3.4.0 176r2 |R99 3.5.0 Clarifications on GPRS Concepts

CN#8 23.078 3.4.0 177r2 |R99 3.5.0 Usage of Announcement Suppression Indicator

CN#8 23.078 3.4.0 180r1 |R99 3.5.0 Addition of Location Information to Initial DP
GPRS

CN#9 23.078 3.5.0 134r4 |R99 3.6.0 Interworking of Call Forwardings and new
CAMELS trigger detection points

CN#9 23.078 3.5.0 137r4 |R99 3.6.0 E-parameter handling of distinct CAP
dialogues/TDPs

CN#9 23.078 3.5.0 181r2 |R99 3.6.0 Indication of Network requested PDP
Context in Initial DPGPRS message

CN#9 23.078 3.5.0 185r1 |R99 3.6.0 Addition of the Handle_FCI_GPRS procedure

CN#9 23.078 3.5.0 186 R99 3.6.0 Correction to Procedure CAMEL_ICH_MSC_INIT

CN#9 23.078 3.5.0 187r1 |R99 3.6.0 Transfer of Procedure Check_CD_SII2 from TS
23.072

CN#9 23.078 3.5.0 188r2 |R99 3.6.0 Update of References for the Location Information
IE

CN#9 23.078 3.5.0 190 R99 3.6.0 Removal of duplicate SGSN address/number from
IDP-GPRS

CN#9 23.078 3.5.0 191 R99 3.6.0 Clean-up the Monitoring state User Interaction

CN#9 23.078 3.5.0 192 R99 3.6.0 Editorial corrections and enhancements

CN#9 23.078 3.5.0 193r1 |R99 3.6.0 GPRS Change of Position Procedure for Session
and Context

CN#9 23.078 3.5.0 194r3 |R99 3.6.0 Corrections on GPRS

CN#9 23.078 3.5.0 198r2 |R99 3.6.0 Location Number GPRS

CN#9 23.078 3.5.0 201r1 |R99 3.6.0 Correction to Proceure CAMEL_Modify_CUG_Info

CN#9 23.078 3.5.0 203r1 |R99 3.6.0 Move of processing rules for GPRS context.

CN#9 23.078 3.5.0 204 R99 3.6.0 Interaction with CUG

CN#9 23.078 3.5.0 200r7 |R99 3.6.0 ACR/AC supervision for GPRS
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CN#9 23.078 3.5.0 205r1 |R99 3.6.0 Handling of the Call Diversion Treatment Indicator

CN#9 23.078 3.5.0 206r1 |R99 3.6.0 GPRS location information in
GPRSEventSpecificinformation

CN#9 23.078 3.5.0 207r1 |[R99 3.6.0 Removal of NPI check in DP
Analyzed_Information

CN#9 23.078 3.5.0 208r2 |[R99 3.6.0 SDL modelling and overlapping dialogue case

CN#9 23.078 3.5.0 209 R99 3.6.0 Correction CAMEL_MT_GMSC_INIT

CN#9 23.078 3.5.0 213r1 [R99 3.6.0 Correction of MO-SMS SDL's

CN#9 23.078 3.5.0 215 R99 3.6.0 Correction to description of DP Collected_Info

CN#9 23.078 3.5.0 216r1 |[R99 3.6.0 Introduction of Guard Timer for GPRS TCAP
dialogue handling

CN#9 23.078 3.5.0 217 R99 3.6.0 PDP establishment

CN#9 23.078 3.5.0 218r1 |[R99 3.6.0 Clarification of description of number comparison
for dialled services

CN#9 23.078 3.5.0 219 R99 3.6.0 Correction to Initial DP SMS Information Flow

CN#9 23.078 3.5.0 220 R99 3.6.0 Correction to the missing connection in SDL
gsmSSF
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