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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 Maobile 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:

Version 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 feature is 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 the present document, the GSM Service Control Function (gsmSCF) is treated as being part of the HPLMN. The
regulatory environment in some countries may require the possibility 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 cals;
- any timeinterrogation;
- active location 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;

- Cdl 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 the present document 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 the present document. 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 the present document.

2 References

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

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

¢ For a specific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "3rd Generation Partnership Project; Technical Specification Group Services
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[2] 3GPP TS 22.078: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Customised Applications for Maobile network Enhanced Logic (CAMEL);
Service description, Stage 1".

[3] 3GPP TS 23.018: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Basic call handling; Technical realization".

[4] 3GPP TS 29.002: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Mobile Application Part (MAP) specification".

[5] 3GPP TS 29.078: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Customised Applications for Maobile network Enhanced Logic (CAMEL) Phase 3;
CAMEL Application Part (CAP) specification”.
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[7] ETSI EN 301 070-1 (V1.2.2): "Integrated Services Digital Network (ISDN) ; Signalling System
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(INAP); Part 1: Protocol specification [ITU-T Recommendation Q.1600 (1997), modified]".

[8] 3GPP TS 23.090: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Unstructured Supplementary Service Data (USSD) - Stage 2".

[9] 3GPP TS 23.085: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Closed User Group (CUG) supplementary service - Stage 2.

[10] ANS| T1.113 (1995): "Signalling System No. 7, ISDN User Part".

[171] 3GPP TS 23.060: "3rd Generation Partnership Project; Technical Specification Group Services

and System Aspects; General Packet Radio Service (GPRS); Service description; Stage 2".
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3GPP TS 22.002: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Circuit Bearer Services (BS) supported by a Public Land Mobile Network
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3GPP TS 22.004: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; General on supplementary services (Release 1999)".
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[33] 3GPP TS 24.008: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Mobile radio interface layer 3 specification; Core Network Protocols; Stage 3".

[34] 3GPP TS 23.032: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Universal Geographical Area Description (GAD)".

[35] 3GPP TS 23.072: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Call Deflection (CD) Supplementary Service; Stage 2.

[36] 3GPP TS 23.079: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Support of Optimal Routeing (SOR); Technical realization; Stage 2".

[37] 3GPP TS 23.003: "3rd Generation Partnership Project; Technical Specification Group Core
Network; 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.
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services Switching Centre(s) (MSC)".

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 GM SC- or MSC/V L R-activities required to
establish and maintain communication paths for users. As such, it identifies a set of basic call activitiesin a GMSC or
MSC/V LR 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 I TU-T Recommendation Q.1224)

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 I nfor mation (D-CSl): D-CSl 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 3GPP TS 22.071[17] and 3GPP TS 23.071 [18] for information on the GMLC.

Geodetic Information: information defining the location of a mobile station, coded according to ITU-T
Recommendation Q.763. 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 Information: information defining the location of a mobile station, coded according to 3GPP TS 23.032

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

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 Recommendation Q.1224 [30] with
variations defined in the specification

Location 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

M obility M anagement event CAM EL Subscription Information (M-CSl): M-CSl 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 acall to apreferred or dialled long distance carrier

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

Originating Basic Call State M odel (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
associ ation/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 is a part of the
T/O/VT/DIGPRS/SMS/M-CSI

Serving MLC: functional entity that performs location information retrieval

Short M essage 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 Notification CAMEL Subscription Infor mation (SS-CSl): SS-CSl 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
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Terminating CAMEL Subscription Information (in the GM SC) (T-CSl): T-CSl identifies the subscriber as having
terminating CAMEL services in the GMSC

VM SC Terminating CAMEL Subscription Information (VT-CSI): VT-CSI identifies the subscriber as having
terminating CAMEL servicesin the VMSC

Trandation Information Flag (TIF-CSl): TIF-CSI isaflagin 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-CSI): U-CSI 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 al HPLMN subscribers. If, for a particular service
code, both U-CSI and UG-CSI are applicable then the U-CSI shall take precedence

3.2 Abbreviations

For the purposes of the present document, the abbreviations listed in 3GPP TR 21.905 [1] and the following apply:

BCSM Basic Call State Model

CAMEL Customized Applications for Mobile network Enhanced Logic
DP Detection Point

DTN Deflected To Number

D-CSl Dialled 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-CSI GPRS CAMEL Subscription Information
gsmSCF GSM Service Control Function

gsmSRF GSM Specialised Resource Function
gsSmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

IE Information Element

IF Information Fow

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-CSI Network CAMEL Service Information
NA North American

NNI Network Node Interface

O-BCsSM Originating Basic Call State Model
O-Csl Originating CAMEL Subscription Information
ODB Operator Determined Barring

0SS 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
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SMF Service Management Function
SMLC Serving MLC
SMS-CSI Short Message Service CAMEL Subscription Information
SS-CSl Supplementary Service Notification CAMEL Subscription Information
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 Trangdlation Information Flag
U-Csl USSD CAMEL Subscription Information
UG-Csl USSD Genera 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
4.1.1 Functional Entities used for CAMEL

This clause 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
< ot MAP o>
A v, ‘

Incoming line —>

Interrogating Network

MAP CAP MAP -

L iy 3y

MO call - Outgoing leg
(or Forwarding leg)

V4

Forwarded leg

CAP
. Visited Network

Home/Interrogating/Visited Network

Figure 4.1: Functional architecture for support of CAMEL
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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-CSI is sent to the VLR at Location Update,
on datarestoration or if the VT-CSI is updated by administrative action. The TIF-CSl is sent to the VLR at Location
Update, on data restoration or if the TIF-CSI is updated by administrative action. The O/D/T-CSlI is sent to the GMSC
when the HL R responds to a request for routeing information.

GM SC: When processing the calls for subscribers requiring CAMEL support, the GM SC receives an O/D/T-CS| from
the HLR, indicating the GM SC to request instructions from the gsmSSF. The GM 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
cal inthe GMSC.

M SC: When processing the calls for subscribers requiring CAMEL support, the MSC receives an O-CSl and / or D-CSl
and/ or TIF-CSl and/ or VT-CSI from the VLR indicating the MSC 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 in the MSC.

VLR: The VLR storesthe O-CSl, D-CSI, VT-CSl and TIF-CS| as a part of the subscriber data for subscribers roaming
inthe VLR area.

gsmSSF: see clause 3.1.
gsmSCF: see clause 3.1.

gsmSRF: seeclause 3.1.

4.1.2 Interfaces defined for CAMEL

This clause 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.

4122 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.

41.2.3 GMSC - gsmSSF interface

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

4.1.2.4 gsmSSF - 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.

4125 MSC - gsmSSF interface

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

4.1.2.8 GMSC - MSC interface

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

4.2 Detection Points (DPSs)

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
clauses4.4.2 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 the same CSI. 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 clauses.

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 GMSC as result 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 GMSC as result of O-CS| and/or D-CSI delivery from HLR.
DP for mobile originating call or forwarded leg handling is statically armed in VM SC as result of O-CSl and/or
D-CSl delivery from VLR.

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

- A Reqguest Report BCSM Event information flow for a detection point for aleg overwrites any previous Request
Report BCSM Event information flow for that detection point for that leg.
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The following disarming rules apply:

- A statically armed DP is disarmed when a O-CSl, D-CSI, 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 EDPsrelated to that leg are disarmed.
- If acall isreleased, then all EDPsrelated to that call are disarmed.

- If an EDP is met, then other EDPS are disarmed, in accordance with the implicit disarming rule table
(seeclause 4.4.4).

- If anEDPisarmed, it can be explicitly disarmed by the gsmSCF by means of the RequestReportBCSM Event
information flow.

4212 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 MSC.
The criteriafor an mobile forwarded call are checked in the forwarding MSC.

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

For optimally routed late forwarded calls, the MSC may decide not to include the DP Collected Info trigger criteriain
the RCH message sent to the GMSC, 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 VMSC.

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 GM SC, 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.
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One or more DP criteriamay be applicable. All applicable triggering criteria must be satisfied before the dialogue is
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 numbering plan indicator is not compared);

- the destination number is at least as long as the destination number string in the list; and
- dl thedigitsin the destination number string in the list match the leading digits of the destination number.

If the destination number triggering criterion is inhibiting, 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
(The numbering plan indicator is not compared);

- the destination number is at |east aslong 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 isamember 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.

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 is inhibiting, 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

421221 General

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

For early forwarded callsin the GMSC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GM SC. 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 MSC 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. Thereis no
restriction on the nature of address. There is no restriction on the numbering plan indicator.
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NOTE: The order in which the destination number criteria are checked in the MSC or GMSC is not determined.
Hence, overlapping destination number criteria (e.g. use of "0800" and "0800123" for two different
services) should be avoided, because they lead to unpredictable behaviour (i.e. either service might be
triggered).

For MO calls, triggering at DP Analysed_Info shall be based on the called party number received over the access
network or the Destination Routing Addressin the Connect operation from the gsmSCF during a Mobile Originating
CAMEL Service.

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 gsmSCF during a Mobile Terminated or Mobile
Forwarded CAMEL Service.

For MF calls at the GMSC, 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 gsmSCF 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:

- 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
address information in the given order.

1. The numbering plan indicators of both numbers are ignored.

2. Thetype of number/nature of address indicators of both numbers are compared. If there is 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.

3. If either or both of the address information and destination number triggering criterion includes a type of
number/nature of address indicator other 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.

4. If thereisanumber (addressinformation or destination number triggering criterion) 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 digits refer 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.
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If there is a match of the type of number/nature of address indicator 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.

5. If the type of number/nature of address of the address information or of the destination number triggering
criterion is "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.

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 the digitsin the destination number string of the destination number triggering criterion match the leading
digits of the destination number.

The check described in this clause 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 all 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-CSI are network specific.

The modifications of the address information described in this clause 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.

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 criteriafor a mobile forwarded call
are checked in the forwarding MSC.

For early forwarded callsin the GMSC, 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 code is hot
known at the time of sending the O-CSI to the GMSC.

For optimally routed late forwarded calls, the MSC does not include the trigger criteriain the RCH message sent to the
GMSC.

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

The trigger 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 already invoked and there is a relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

42124 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 inthe VLR for the
MSC. The HLR shall include the information for this TDP in the CAMEL subscription information sent to the GMSC
only if the criteriaare met. The VLR shall include the information for this TDP in the CAMEL subscription information
sent to the MSC only if the criteria are met.
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The basic service criterion is met if the basic service for the call matches a stored individual basic service code or is a
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.

4.2.1.2.5 Criteria at DP T_Busy and T_No_Answer
The HLR may store alist of up to 5 cause values.
The criteriafor amobile terminating call are checked in the GMSC or in MSC.

For mobile terminating calls in the GM SC, 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-CSI to the GM SC.

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-CSI 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 | SUP release code, which shall be used for triggering check.

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

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

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

If trigger criteriaare 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 relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

When a RCH message is received in the GM SC and the subscriber has T-CS| then the forwarding reason in the RCH
message shall be used to perform trigger criteria check for DP T_Busy or DPT_No_Answer. If amatch isfound, then
the corresponding Service Logic shall be invoked.

If aT-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

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 invocation in the GMSC triggers in 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 viathe already established
relationship with the gsmSCF.

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.
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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 as long 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:
- 1 or more EDP-N armed; or
- 1 or more Cdl information Report outstanding; or
- an Apply Charging Report outstanding.

- A control relationship terminates if 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-CSlI)

This clause defines the contents of the Originating CAMEL Subscription Information.

4.3.1.1 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.

4.3.1.2 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.

4.3.1.3 Service Key

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

4314 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.

43.1.5 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.
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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 CSI whichit sendsto a VLR or GMSC any data for 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).

4.3.1.7 CSil state

The CSI 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 clause defines the contents of the Dialled Service CAMEL Subscription Information.

43.2.1 DP criteria

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

4.3.2.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 humber to be used
for routeing.

For the D-CSl agsmSCF 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.

4.32.4 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.

4.3.2.5 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 is not 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).

4.3.2.6 CSI state

The CSI state indicates whether the D-CSl is active or not.
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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-CSlI 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 clause defines the contents of the Terminating CAMEL Subscription Information.

4.34.1 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.

4.3.4.2 gsmSCF address

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

4.34.3 Service Key

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

4.34.4 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.

4.3.4.5 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 sends to a GM SC any data for a CAMEL phase |ater 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 GM SC, 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 CSI).

4.3.4.7 CSI state

The CSI state indicates whether the T-CSl is active or not.
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4.34.8 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 clause 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 humber 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.

4354 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.

4355 DP criteria

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

4.3.5.6 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 VLR any datafor a CAMEL phase later than that which the
CAMEL capability handling indicates.

NOTE: If CAMEL is not 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).

4.3.5.7 CSI state

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

4.35.8 Notification flag

The notification flag indicates whether the change of the VT-CSI shall trigger Notification on Change of Subscriber
Dataor not.
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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 GM SC 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)

43.6.2.1 Translation Information Flag
The TIF-CSI in the CAMEL Subscriber data indicates:

- when the subscriber registers aforwarded-to number, that the HLR shall not attempt to perform any trandlation,
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
TS23.072[39)).

4.3.6.2.2 Notification flag

The notification flag indicates whether the change of the TIF-CSl 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. Thislistiscommon to al CSl.

4.4 Description of CAMEL BCSMs

4.4.1 General Handling
The BCSM is used to describe the actions in an MSC/GM SC/VMSC 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 aBCSM.

lTransition

DP

Paint In Call (PIC)

Figure 4.2: BCSM Components
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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.

R

Attempt_Collect_Info

. O_Null & Authorise_Origination_ | O_Exception

A

A)_Abandon ¢
Collected_Info
invalid_information
!
Analyse_Information
Analysed_Information
L
] Route_Select_ —————
Routing Failure
L
. ———
& Alerting O_Busy
P ———
¢ O_No_Answer
]
O_Answer O_routing_and_alerting_failure
B O_Active

O_active_failure

O_Disconnect

— g  BasicCal trangdtion

NOTE: The O_Busy DP includes also the "not reachable" case.

Figure 4.3: Originating BCSM for CAMEL
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The following table defines the different DPs which apply to mobile originating and forwarded calls.

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:
- abusy indication is received from the terminating
party;

- anot 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;
- ano 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 Recommendation Q.1224 [30].
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.

44211 Description of the call model (PICs)

This clause 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 Recommendation Q.1224 [30] the
specific descriptions differ.

442111 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 compl eted.

- 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 al outgoing calls’ is checked and ODB isinvoked if necessary.

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 is not in the HPLMN.

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

- Anexception 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:

- Availahility of routeing address and nature of address. (DP Analysed_Information).

- Anexception condition is encountered (e.g. wrong number)- this leads to the O_Exception PIC.

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

442113 Routing & Alerting

Entry events:
- Availahility 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 aready applied are checked and invoked if
necessary.

- Cadll 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).

- An exception condition is encountered - this leads to the O_Exception PIC.

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

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

- A not reachable indication is received from the terminating party - thisleadsto 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 isarmed - 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.
- Cadl release is awaited.

Exit events:

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

- Anexception condition is encountered.

442115 O_Exception
Entry events:

- Anexception 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. This includes general actions necessary to ensure
that no resources remain inappropriately alocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF, the gsmSSF shall 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)

4.4.3.1 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.

ETSI



3GPP TS 23.078 version 3.19.0 Release 1999

Term

T Di

—

40 ETSI TS 123 078 V3.19.0 (2004-03)

= T_Null | T_Exception
T_AAbandon +
nating_|Attempt_Authorised
T_Busy
——

Terminating Call Handling

T_No_Answer

'

T_call_handling_failure

connect
T_Answer

A

T_Active

T_active_failure

Basic Call transition

Figure 4.4: T-BCSM in the GMSC / VMSC

In the following table the different DPs (in the T-BCSM) are described.

Table 4.3: Description of T-BCSM DPs in the GMSC / VMSC

CAMEL Detection Point: DP Type Description:

DP Terminating_Attempt_ TDP-R Indication that the T-CSI / VT_CSI is analysed.
Authorised

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

EDP-N, EDP-R

- abusy 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 Recommendation Q.1224 [30].

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.
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44311 Description of the call model (PICs)

This clause describes the call model for terminating callsin the GMSC and in the VM SC. For each PIC a description
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 Recommendation Q.1224 [30] the
specific descriptions differ.

443111 T_Null
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 al incoming calls' and "barring of incoming calls when roaming" are
checked and invoked if necessary.

- The ODB categories "barring of all 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.

- Anexception 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:

- Cdling party abandons call.

443.1.1.2 Terminating Call Handling
Entry events:

- Responseisreceived from HLR / VLR and terminating CSl (if available) is analysed.
(DP Terminating_Attempt_Authori sed).

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

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

- New routeing information is received when the terminating party not reachable is reported from Terminating
Call Handling PIC.
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NOTE: TheHLR may use MAP signalling 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 is analysed.
- Routeing address and call type being interpreted. The next route or terminating access is being selected.
- Theterminating party is being aerted. Waiting for the call to be answered by terminating party.
- The GSM supplementary service call forwarding isinvoked if necessary.
Exit events:
- Cal is accepted and answered by terminating party.

- Anexception condition is encountered - this leads 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 inthe VM SC or a busy indication is received from the destination exchangein
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 no reply 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).

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

4431.1.4 T_Exception
Entry events:

- Anexception 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.
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Actions:

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

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

- The GMSC/VMSC / gsmSSF should make use of vendor-specific procedures to ensure release of resources
within the GMSC / VMSC / 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 completed.

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 EDPs 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 asa DP O/T_Disconnect.

NOTE: Therulesare designed for use in 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 rules in order to cover all aspects of MPC will have to be catered for in the next CAMEL Phase.

The table entry "X" means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked
oneisimplicitly disarmed.

It shall be possible to rearm explicitly an implicitly disarmed DP, e.g. for follow on call.

Table 4.4: Implicit disarmed DPs in the O-BCSM

Encountered DP Implicit disarmed DPs
DP4 | DP5 | DP6 | DP7 | DP9 DP9 [DP10
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 | DP 15 | DP 17 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
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4.4.5 BCSM Modelling of Call Scenarios

This clause describes how the BCSM's defined above are used to model GSM call scenarios. For each scenario the used
and unused BCSMsinvolved 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 clause 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.

4451 Mobile Originated Call

For the call from A to B, an instance of the O-BCSM will be created in the MSC (labelled "O(A-B)"). If the A-party has
an active O-CSl or D-CSl, or the MSC has an active N-CSlI, and the trigger criteria, if present, are fulfilled, then a
CAMEL control relationship with gsmSCF(1) shall be established.

CAMEL relationship

A-Party B-Party

Figure 4.5: BCSM Scenario for Mobile Originated Call

4452 Mobile Terminated Call at the GMSC / VMSC

For the call from A to B, an instance of the T-BCSM will be created in the GMSC (labelled "T(A-B)") and an instance
of the T-BCSM will be created in the VM SC (labelled "T(A-B)").

If the B-party has an active T-CSl in the GMSC and the trigger criteria, if present, are fulfilled, then a CAMEL control
relationship between the GM SC and the gsmSCF(1) shall be established. If the B-party has an active VT-CSI in the
VMSC and the trigger criteria, if present, are fulfilled, then a CAMEL control relationship between the VM SC and the
gsmSCF(2) shall be established.

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.
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CAMEL relationship CAMEL relationship

GMSC
gsmSSF/CCF

VMSC
asmSSF/CCF

O(A-B)

A-Party B-Party

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

4453 Call Forwarding at the GMSC / VMSC

If the B-party has an active T-CSl in the GMSC or VT-CSI in the VM SC and the trigger criteria, if present, are fulfilled,
then a CAMEL control relationship between the GMSC or VM SC and the gsmSCF(1) shall be established.

Following processing at the GMSC / VM SC the call will be extended to the VM SC serving the B-party. ThisVMSC
may be physically integrated with the GM SC.

A new call legtoa"C" party shall be created if:

- aGSM cdl forwarding or call deflection supplementary service forwards the call to C. An instance of the O-
BCSM O(B-C) will be created for the forwarding leg. If the B-party has an active O-CSI or D-CSI in the GMSC
or VMSC, or the GMSC or VM SC has an active N-CSlI, and the trigger criteria, if present, are fulfilled, then a
CAMEL control relationship between the GM SC or VM SC and the gsmSCF(2) shall be established; or

- aCAMEL servicein acontrol relationship with T(A-B) performs a CAMEL-based call forwarding by using a
Connect information flow. An instance of the O-BCSM O(B-C) will be created for the forwarding leg. If the B-
party has an active O-CSI or D-CSI in the GMSC or VMSC, or the GMSC or VM SC has an active N-CSl, and
the trigger criteria, if present, are fulfilled, then a CAMEL control relationship between the GMSC or VM SC
and the gsmSCF(2) shall be established. The O-CSl shall be used for the forwarding leg only if the last Connect
operation includes the "O-CSl applicable” flag.

The relationship with gsmSCF (1) and the relationship with gsmSCF(2) may exist simultaneously. The two
relationships are treated independently at the GMSC. The instance of the BCSM T(A-B) and the instance of the BCSM
O(B-C) arelinked by an internal interface which is assumed to behave in a similar way to an ISUP interface.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.
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Figure 4.7: BCSM Scenario for Call Forwarding at the GMSC / VMSC

4.5 Procedures for CAMEL

The SDLs in the present document illustrate how CAMEL modifies the normal call handling. They do not attempt to
show al 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 Release 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.
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The following diagram shows the overall architecture for the SDL diagrams.

gsmSCl

CAP intérface

gsmSSF

Internd interface

---------- seeeeea-----24 OCH_MSC
Mobile A interface ISUP interface Destination
Station exchange
Figure 4.8a: Outgoing case (gsmSSF relay)
.......... gsmSCl
CAPintgrfacs™ CAPintérface
gsSmSRF or'
Assisting SSP gSMSSF
............. Internal interface
ISUP interface
. 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
CAP intérface CAP interface
CAP relay . . CAP relay
| gSMSRF _|[1t£ar_fa_c<_e ....... I.nt.e[f?c.e ..... | gSMSRF
_—_l gsmSSF gsmSSF :
Internah interface Interngl interface Internal interface Internal intertace’
originating |- - = = - - - - - I MT GMSC  foceenanoi.n. MT CF MSC b ecvcuccaa-] Destination
exchange | !SUP Internal 1SUP ISUP exchange
interface interface interface
Figure 4.8c: Terminating GMSC case (gsmSSF relay)
_fgsmsC [osmSCH..
CAP interfac‘g«"""‘ CAPintérface CAPinterface ™ CAPinterface
gsmSRF or gsmSRF or
assisting gsmSSF gsmSSF assisting
SSP SSP
IéURjnterface Internal interface Internal interface ISUP interface
Originating MT_GMSC 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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il s
CAPintérface CAPinterfice
CAP relay CAP relay

interface interface s |

SMSRF [ SMSRF
¢ - gsmSSF gsmSSF Ig__

Interﬁhl.j.nterface Internal interface Internal interface Internal interfqpe""‘
Qriginating ICH_MSC MT_CF_MSC ! Destination
exchange ISUP Internal ISUP ISUP exchange
interface interface interface
NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station.

CAP interfaqg«-“"” CAP intérface CAPinteface ™ CAP interface

gsSmSRF or gsSmSRF or

assisting gsmSSF gsmSSF assisting
Ié()R.[nterface Internal interface Internal interface ISUP interface

Qriginating ICH_MSC MT_CF_MSC ; Destination

exchange ISUP Internal ISUP ISUP exchange
interface interface 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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gsmSCl

CAP interface

| gsmSRFl- ------------------------ -
| - CAPrelay Assisting_gsmSSF

interface

~
~

‘. Internd interface
Internal interface .

Initiating |- - -------«-«--=-u-.-.22] Assisting MSC

4.5.2

4521

Figure 4.89: 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 clause:

- 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 TNRy;

- Procedure CAMEL_Stop_TNRy;

- 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 details 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 CS.

If the default call handling isrelease call, a Releaseis sent to the MS and an Abort to the VLR. The MSC then releases
al 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 waits in state Wait_For_ MO_Call_Result.

45212 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters. At DP_Analysed Information it sends
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait For MO_Call_Result.

45213 Actions of the MSC on receipt of Int_Continue_With_Argument

The M SC 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 regul atory requirements may require the Calling Party Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.
45214 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 M SC then sends a PROGRESS message to the MS. Call parameters which are not
included in the Int_Connect message are unchanged.

Signalling limitations or regul atory requirements may require the Calling Party 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 MSC sets the O-CSI suppression parameter. If D-CSI and N-CSl| are not present, the
MSC sends a Send Info For Outgoing Call to the VLR and waitsin state Wait_For_ MO_Call_Resuilt.

At DP_Analysed_Information it setsthe D-CSI suppression parameter, sends a Send Info For Outgoing Call to the VLR
and waitsin state Wait For MO_Call_Result.

45215 Actions of the MSC on receipt of Int_Release_Call

A Releaseis sent to the MS, an abort to the VLR and a Release is sent to the destination exchange. The release cause
received in the Int_Release_Call isused. The MSC then releases al call resources and the procedure
CAMEL_OCH_MSC_INIT ends.
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45216 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the MSC received a destination address from the GM SC 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.

NOTE 2: If the MO call is hot 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, 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 ISUP 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

The Int_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 1(3)
i]*iF;raciédiuiré iinitiiwé Ii\/lisici tioi ) T; [* Signals to/from the left are
process CAMEL dialled services to/from the BSS; signals to/from
Lfgt rpglgilﬁeﬁqriﬁgiﬁnﬁa}eﬁdﬁgaﬁllsﬁ f/, o } the right are to/from the VLR. */

N
/\
CAMEL_
SDS_MO_INIT
Fail Abort
Result?
'Set D-CSI
suppression'
CAMEL_
DS_MO_INIT
Fail/\ Abort
Result?
JAMEL_OCH||
MSC1

Release Reconnect:=
transaction True
Result:=
Pass
1

'Set O-CSI
suppression'

Send Info
Reconnecte

Wait_For Wait_For
MO_Call_ | Reconnected_Call_

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

i/* Procedure in the MSC to T;
process CAMEL dialled services

1for mobile originated calls */ |

2(3)

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

¥ ® ®

Wait_For_
MO_Call_
sult
Complete Send Info For Release
Call Outgoing transaction
onse
Int_O_Exception
'‘Destination
address := i
Called Party Release CAMEL_OCH|
Number' transaction MSC_DISC4
Result:= Result:= Result:=
Pass Fail Fail

Figure 4.9b: Procedure CAMEL_MO_Dialled_Services (sheet 2)
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Procedure CAMEL_MO_Dialled_Services

i/* Procedure in the MSC to T;
process CAMEL dialled services

1for mobile originated calls */ |

Wait_For_
Reconnected_Call_
sult

3(3)

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

¥ ® ®

Send Info Eor Send Info Fot Release
Reconnected Call Ack Reconnected Call transaction
onse
Int_O_Exception Abort
'‘Destination
address := i
Called Party Release CAMEL_OCH|
Number' transaction MSC_DISC4
Result:= Result:= Result:=
Pass Fail Fail

Figure 4.9c: Procedure CAMEL_MO_Dialled_Services (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT

r-—--—-——-— -~ - - -~ -~ - -~ -~ -~ -~ - - - - - == o
|

‘/* Procedure in the MSC to perform*
1 CAMEL handling for an outgoing
icall request */

No

Result:=
pass

CAMEL_
Invocation
= True

Allocate
call reference
number

Answer_Received :

False

Store original
call parameters

Int_Invoke_
(O-Csl)

Wait_for_
gsSmSSF_
ked

1(4)

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

Int_error

Result:=
fail

Int_gsmSSF
Invoked

Int DP_
Collected_

DP_
Collected_
NiQ

Int_O_Exception

Result:=
fail

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

ok Drocad ra e MG b marf ey o to/from the BSS; signals to/from

'/* Procedure in the MSC to perform® " ' .

| CAMEL handling for an outgoing | thef[ ”?r?t are '[O/Ir(;n:jtrl? gsmSSF if

i call request */ ! not otherwise stated.

DP_
_Collected_
Nnio
\ \ \ |
Int_Continuée_ .
Int_Releasé_Call Int_Error With_Arguif\:nt Int_Cont|n< Int_Conne<
CAMEL_
_Modify_ Progress
_CUG_Info
'Modify call CAMEL_
arameters wit _Modify_
i i j _CUG_Info

Yes
mmm— o
|
Abort -“ToVLR

|

Release

transaction

Result:= Result:=
fail Pass

Figure 4.10b: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT 3(4)
‘[/:*7P7r(;cie7d[1r7eii;17tﬁei I\i/lisatz)7p7er7f(7)r7mm‘)ﬁ /¥ Signals to/from the right are to/from
 CAMEL handling for an outgoing | the gsmSSF if not otherwise stated. */

|

|

1 call request */

< >— DP_Collected_Info

Int_Establish”_ Int_Connect” To
Tempora Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_CJR
No Yes
Result=
fail

P_Collected
_Info

Figure 4.10c: Procedure CAMEL_OCH_MSC_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT

'+ Procedure in the MSC to perform

| CAMEL handling for an outgoing
i call request */

4(4)

to/from the BSS; signals to/from

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

DP_Collected_info

Wait_For_MO_Call_Result

)P_O_Abandon

Int_continue

Result:=
fail

Int_ DP_O_Abandon

Figure 4.10d: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS MO _INIT 1(3)
‘r/; 7F’7rc;cie7d[1 rieiiril iﬁé l\i/léat(i)ip;al:farin{ N /* Signals to/from the left are

|CAMEL handling for a subscribed
| Dialled Service */

to/from the BSS; signals to/from the right are
to/from the gsmSSF. */

Result= CAMEL _
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke_
gsmSSF

Wait_for_
gsmSSF_Invoked

Release
transactiorn

Int_gsmSSF
Invoked

Int DP_
Analysed_
N1Q

DP_
Analysed_
NiQ

Int_O_Exception

Result:=
Abort

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

r
|

I Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

2(3)

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

Int_Release” Release
call < Int_Error Int_Conne< transaction
L
’\
CAMEL_
_Modify_
_CUG_Info
No
Int DP_O_
Abandon
Result:= Result:= Result:=
Fail Pass Abort

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

Dé_Analysed_l>fo

Int_Establish”
Temporar
Cannection

CAMEL_OCH_ETC
\

Int_Connect To_
Resource

3(3)

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

CA

MEL_OCH_(

TR

e

No

P_Analysed
_Info

Yes

Result:=
fall

0y

Figure 4.11c: Procedure CAMEL_SDS_MO_INIT (sheet 3)
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Procedure CAMEL_NDS_MO_INIT 1(3)
&*Frééédiuiré ;nitﬁé MS?(S Eoi F;eirfioirr; N T} ﬁ /* Signals to/from the right are
CAMEL handling for a network to/from the gsmSSF. */

| Dialled Service for mobile originated calls*/, |

Result= CAMEL _

Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke_

‘.

Release
transactiorn

Invoked

Int DP_
Analysed_
N1Q

DP_ Result:=
Analysed_ Abort
Nnio

Int_O_Exception

Figure 4.12a: Procedure CAMEL_NDS_MO_INIT (sheet 1)
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Procedure CAMEL_NDS_MO_INIT

‘/* Procedure in the MSC to perform
i CAMEL handling for a network

| Dialled Service for mobile originated calls*/,

DP_
Analysed_
n1o

2(3)

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

Call

Int_Relea

<

Int_Error

Int_Conne<

Release
transaction

2
’\
CAMEL _
_Modify
Yes _CUG_Info
Result:= Result:=
Fail Pass

Int DP_O_
Abandon

Result:=
Abort

Figure 4.12b: Procedure CAMEL_NDS_MO_INIT (sheet 2)
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Procedure CAMEL_NDS_MO_INIT 3(3)
i?*ilgric);:éciuiré }nitB;MiSié Eoi r;e:rfioirrﬁi N T; /* Signals to/from the right are to/from
i CAMEL handling for a network | the gsmSSF if not otherwise stated. */

| Dialled Service for mobile originated calls*/,

Dé_Analysed_l>fo

Int_Establish” Int_Connect To
Tempora_r Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_C[ITR
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.12c: Procedure CAMEL_NDS_MO_INIT (sheet 3)

ETSI



3GPP TS 23.078 version 3.19.0 Release 1999 66 ETSI TS 123 078 V3.19.0 (2004-03)

Procedure CAMEL_OCH_MSC_ANSWER 1(2)
5/7*7Pirc7x;eid11;ei iinitﬁej Iivlisicitiomt\ /* Signals to/from the left are
rhandle an outgoing call */ | to/from the BSS; signals to/from
! the right are to/from the gsmSSF if
not otherwise stated. */
No
Result:=
pass
Answer_Received :=
True
P_O_Answe
[ [ [ e
! -
Int_Contin< Int_ReIeas< Release Release <---- Z;gﬂwaggztlnatlon
|
Result:= Rel TAMEL_OCH|| TAMEL_OCH||
pass elease MSC_DISC1 MSC_DISC2
Release
Yes
Yes
No 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)
5/7*7Pir66eid117re; iiniti;é ;\/Iisié {OT\ /* Signals to/from the left are

rhandle 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 1(3)

([~ -~ -~ -~ -~ -~~~ - - -~~~ =-~-~- o
|

‘/* Procedure in the MSC in '[he[\ﬁ Signals to/from
i case of CAMEL handling to | the right are to/from the gsmSSF if
|
|
|
|
|

iconnect a call at DP Busy, not otherwise stated.
'Route select failure. */

Busy
Subscriber Absent

Other cause

Int_ DP_O_Busy

DP_O_Busy

DP_Route_
_Select_

Int_Connect
Int_Contin< Int_Error Int_ReIeas«<CaII
CAMEL_ ‘ N N
_Modify_
_CUG_Info
Modify call

parameters with
received information

Result:=

Result:=
reconnect

continue
\ \

Figure 4.14a: Procedure CAMEL_OCH_MSCL1 (sheet 1)
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Procedure CAMEL_OCH_MSC1 2(3)
|+ Procedure in the MSC in the!"

, case of CAMEL handling to
1connect a call at DP Busy,

: Route select failure. */ DP_O_Busy
77777777777777777777777 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.

Release

Int DP_O_

Int_continue

Result=
continue

Figure 4.14b: Procedure CAMEL_OCH_MSC1 (sheet 2)
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Procedure CAMEL_OCH_MSC1 3(3)

r--r—-——~~~"~"~"“~"“-"“"=““"~“ "~ "™ °= o
|

‘/* Procedure in the MSC in thejﬁ
1case of CAMEL handling to |
|
|
|
|
|

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

DP_Route_Select__Failure
DP_O_Busy

Int_Establish” Int_Connect To
Temporar Resource \_
Connection

iconnect a call at DP Busy,
'Route select failure. */

CAMEL_OCH_ETC CAMEL_OCH_QTR
\ \
No Yes
Result:=
continue

-

Figure 4.14c: Procedure CAMEL_OCH_MSC1 (sheet 3)
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Procedure CAMEL_OCH_MSC2

I
|
iconnect a call at DP
'No_Answer */

No

Result:= Result:= Result:=
coninue reconnect release
[ N

Int_DP_O_No

er

DFR

_Answer

1(3)

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

Int_Conne<

Int_Contin<

parameters with
received information

CAMEL_ _
_Modify_ Int_O_Exception
_CUG_Infa
Modify call

Int_Error

Int_ReIeasé:all

Figure 4.15a: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Procedure CAMEL_OCH_MSC2 2(3)
| FPirEx; (;CIJ;I‘Z—) Ir{ ﬁq;Msi(i: EOT\ Signals to/from the left are

iconnect a call at DP | toffrom the BSS; signals to/from
| the right are to/from the gsmSSF if

1 No_Answer */
””””””””””” not otherwise stated.
DP{_O_NO_Anséer

Release

Int DP_O_. don

Int_continue

Result=
fail

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

(- --—" - -~ -~ - ----- - o
|

' connect a call at DP

No_Answer */

D%_O_No_Ans}er

3(3)

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

Int_Establish”
Temporar
Cannection

CAMEL_OCH_ETC
\

Int_Connect_To_
Resource

CA

MEL_OCH_GTR

e

No

DFé_O_No_Ans%er

Yes

Result:=
release

Figure 4.15c: Procedure CAMEL_OCH_MSC2 (sheet 3)

ETSI



3GPP TS 23.078 version 3.19.0 Release 1999 74 ETSI TS 123 078 V3.19.0 (2004-03)

Procedure CAMEL_OCH_MSC_DISC1 1(2)
;r/; lsgoic;aat]rieiir; 'Ehieil\;léapie;farirr?, Y /* Signals to/from

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

Int_Error Int_ReIeas<<CaII

\ 2 |

s
Release < - - _,From destination

; exchange

R
Release _ ,To destination
: exchange

DP_O_Disconnect

Int_Contin< Int_Error Int_ReIeaséall

result:= result:=
normal_ CAMEL_

Figure 4.16: Procedure CAMEL_OCH_MSC_DISC1 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 1(2)

' /* Procedure in the MSC perforrr?jﬁ /* Signals to/from the left are

'handling for a call release */ | to/from the BSS or the process
L MT_GMSC,; signals to/from

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

No
result:=
normal_
handling
[ \ \ |
@ Release Int_Contin< Inct:_aF”%eIeas< Int_error Int_Conne<
\ NZ | ‘
K
CAMEL_
Release _Modify_
_CUG_Info
Modify call

parameters with
received information

Answer Received :=

False
Int_Error Int_Continde Int_Releasé_Call ‘

‘ N N Result:=
reconnect
result:=
CAMEL _
handling

X

Figure 4.17a: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 2(2)
‘r/’ik lsgoic;aat]rieiir; 'Ehieil\;léapie;farirr?, Y Signals to/from the right are to/from

the gsmSSF if not otherwise stated.

| handling for a call release */
|

Int_Establish” Int_Connect To
Temporar Resource

Caonnection

TR

CAMEL_OCH_ETC CAMEL_OCH_d

e

No Yes

Result:=
release

DP O_Disconne}t_z @

Figure 4.17b: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC3 CAMOD3_1(1)

r--r-——~-~-~ -~ -~ -~ -~ -~ - - -~ -~ - -~ - - - - - - - - =77 -
;/* Procedure in the originating VMSC 0N

1to handle premature release of a CAMEL call*7
| |

Int_O_

_Exception to gsmSSF

Figure 4.18: Procedure CAMEL_OCH_MSC_DISC3 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC4 1(1)

‘/* Procedure in the MSC perform
1 *,
:CAM EL handling for a call release : /* Signals to the right are o

””””””””””””” the gsmSSF ¥ %

r o
| [

Int DP_O_Abandon

Int_continué

Figure 4.19: Procedure CAMEL_OCH_MSC_DISC4 (sheet 1)
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Procedure CAMEL_OCH_ETC 1(3)
iﬁ’;c;cieatilrieiiﬁ Ehieil\illézﬁ Y Signals to/from the left are to/from
ito handle a temporary the BSS;
iconnection | signals to/from the right are
””””””””” to/from the gsmSSF;

if not otherwise stated.
Initial IToCAMEL_
Address 1Assisting_ MSC
OrSRFE .
o
Send_Alerting|| | Procedure defined
If_Required :in 3GPP TS 23.018
Wait_For_
ssisting_AC
S
'From CAMEL
Release Release < ---- Assisting MSC
'or SRF
Int_ETC_Failed
False
Result:=
Int_DP_O_Disconnect N pass
/*legID¥/ Int_ DP_O_Abandon
Wait_For_Disconnect_
Forward_Connection
Int_Discon - Int inu
Forward_Cannection nt_continug
r--—-—~~>~~-~" "~ ~77° r-——~>~>~~-~ -~~~
J\To CAMEL _ J\To CAMEL _
Release - Assisting_MSC Release 7 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

2(3)

the BSS;

Wait_For_

Signals to/from the left are to/from

signals to/from the right are
to/from the CAMEL_Assisting_MSC or SRF

Assisting_ACM

Address
Complete

Wait_For_
Assisting_

Answer

Connect

h connection
No No j
Procedure defined | Send_Access] dend_Access]
in 3GPP TS 23.018 ]| Connect_ Progress Progress Connect_
,,,,,,,,,,,,,, : |f_RP(ﬁlJirPd N T If_Rerﬁuired

Int_Tempora
Connection

Temporary_
Connection_

|
|
—

Procedure defined
:in 3GPP TS 23.018

Figure 4.20b: Procedure CAMEL_OCH_ETC (sheet 2)
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Procedure CAMEL_OCH_ETC 3(3)

,,,,,,,,,,,,,,, N
L Signals to/from the left are to/from

| the BSS;

| signals to/from the right are

””””””””” to/from the gsmSSF;

if not otherwise stated.

Temporary_Connection_Established
Wait_For_Assisting_Answer
Int_Disconnect_
' From CAMEL _ Forward_
Release < - -~ Assisting MSC
1or SRF
777777777777 Int. TC_
false It TC_ Released
Released
TOCAMEL_ ' el
Assisting_MSC |~ |Release
Int_DP_O_ Int_DP_O_ Result:= oTeRE
Disconnect Abandon pass o ________1
[*leglD*/
Result:=

pass
DP_O_Abandon
Wait_For_Disconnect
For(ward_Connec’tion

Figure 4.20c: Procedure CAMEL_OCH_ETC (sheet 3)
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Procedure CAMEL_OCH_CTR

r--r—-——-~~~ -~~~ -~ “-“"~“" - —-—°=-°7777 N

; Procedure in the originating MSC R
1to handle a Connect To Resource
| operation |

Int_Invoke__

Await_SRF_
_Initialisation

Connect SRF t¢
the call

195]

end_Alerting
If_Required

|
|
= —

|
Int_SRF_ Int SRF ‘
Can_nn_eEK -7 from SRF Connected~_ 1 1om SRF
‘ |

Procedure defined
:in 3GPP TS 23.018

roughs
onnectio
re ? Yes

1(5)

Signals to/from the left are

to/from the BSS;

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

|
|
|

No
_ Send_Access||
Int_CTR_Failed Connect_If_|T
required
Result:=
pass Int_SRF_Connected

Procedure defined
:in 3GPP TS 23.018

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

r--r—-——-~~~ -~~~ -~ “-“"~“" - —-—°=-°7777 N

; Procedure in the originating MSC R
1to handle a Connect To Resource
| operation |

2(5)

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
Forward_

Release < ----From SRF

|
Int_SRF_Released ~ 170 SRF
|
Result:= Await_SRF_
pass isconnection
.
|
Release | Refiased <~ Flom SRF
|
AnSWer
Int_SRF_Relgased
True
False
int_DP_O_ Int_ DP_O_ Result:=
Disconnect Abandon pass
[* leglD */ [*leglD */
Result:= P_O_Abando
pass _Fail
Int_continue
Result:=
fail

%

Release

Answe

Received
True
False
Int DP_ O Int. DP_O
Disconnect Abandon
[* leglD */

Int_continue

Wait_For_Disconnect_
Forward_Connection

Figure 4.21b: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR 3(5)
;rlsrioizéédr;ini {hieioiriéiinétiinigil\i/lisicmt\ﬁ Signals to/from the right are to/from
1to handle a Connect To Resource the gsmSSF.
| operation | Signals to/from the left are to/from
””””””””””””” the external SRF.

Relay

Announcement

CAP_Play
Announcement

CAP_Prompt_
And_Collect

User Info
=

mation

CAP_Spe
Ressource

CAP_Specialized_

Ressource_|

CAP_Prompt_
And_Colle

cialized_
_Report

CAP_Prompt
port And_Collect

ation

Relay

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

' Procedure in the originating MSC 1

1to handle a Connect To Resource |
| operation |

Awali

t SRF_lInitialisation

Answe
Received

True

Int_DP_O_Disconnect
[*legID*/
mmm— o
|
|nt_Discon§><_SRF --To SRF
|
Await_SRF_
isconn_ection

4(5)

Signals to/from the left are

to/from the BSS;

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

False

Int_DP_O_Abandon

DP_O_Abandon

Int_continue

Int_Disconnept-SRF- - - To SRF

Figure 4.21d: Procedure CAMEL_OCH_CTR (sheet 4)
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Procedure CAMEL_OCH_CTR 5(5)
;rlsrioizéédr;ini {hieioiriéiinétiinigil\i/lisicmt\ﬁ Signals to/from the left are
1to handle a Connect To Resource to/from the BSS;

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

Wait_For_Disconnect_
Forward_Connection

Int_Disconp
Forward_

éct_
@nnection

False

Await_SRF_
isconnection
Await_SRF_ Await_SRF_
isconnection isconnection

- - - - - - -~ |
Int_SRF_ ~ ! Int_SRF_ ~ !
Released J; From SRF Released J‘ From SRF
Result:= Result:=
pass fail

Figure 4.21e: Procedure CAMEL_OCH_CTR (sheet 5)
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Procedure CAMEL_Start TNRy 1(2)

,,,,,,,,,,,,,,,,, -

|
; Prodedure in MSC to start
ithe timer TNRy |
|

Yes

.

Yes

Start TNRy
with received ue availabte?
time value

<

Start TNRy with
default value

)

Figure 4.22: Procedure CAMEL_Start_TNRYy (sheet 1)
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Procedure CAMEL_Stop_TNRy 1(2)

'Procedure in the MSC'*
1to stop the timer TNRy |
| |

Stop TNRy

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

| N

; Procedure in the MSC to N
| store the destination address,
(for an originating call leg, |

Lroaming leg or forwarding Ing

Procedure CAMEL_Store_Destination_Addres
FPAR IN OR, Forwarding

Store destination address
(Destination address,
OR, Forwarding)

X

Figure 4.24: Procedure CAMEL_Store_Destination_Address (sheet 1)
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Procedure CAMEL_Modify CUG_Info 1(2)
'+ Procedure in the MSC to modify CUG
(information for the call as instructed |
' by the gsmSCF via the gsmSSF. */ |

Yes CUG Interlock
present?
No
Yes CUG Outgoing
Access present?

No

Modify CUG
parameters wit|
received infa

Remove CUG
parameters
from call info

=

Non-CUG call
present in SI12?

Figure 4.25: Procedure CAMEL_Modify _CUG_Info (sheet 1)
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Procedure CAMEL_N_CSI_CHECK_MSC 1(2)

i/* Procedure in the MSC to check T;
the N-CSI and set the N-CSI available:

| parameter for SIFOC accordingly.*/ |

Set N-CSl availab
parameter

)

e

Figure 4.26: Procedure CAMEL_N_CSI_CHECK_MSC (sheet 1)
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4522 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 clause:

- Procedure CAMEL_OCH_VLR.
- Process CAMEL_Reconnected Call_VLR.
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Procedure CAMEL_OCH_VLR 1(2)
ib}ége;j[l;ei i;l j[ﬁé \}I:Fi - T\ /* Signals to/from the left are

1to handle an outgoing call stup to/from the MSC */

| |

Result:=

pass Complete Call

Wait_for_
SIFOC_2

Send Info
Abort For Outgoing
Call

Result:= Result:=
fail pass

Figure 4.27: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

Process in the VLR Signals to/from the left are%

| o
| [

'to handle Send_Info_ | to/from the MSC.
|For_Reconnected_Call

Idle

Send Info For
Reconnected
Call

I
Check_OG_|| |Check ODB and SS barring.
Barring :Specified in 3GPP TS 23.018

Yes
Send Info For Set error:=
Reconnected Call barred

Send Info For
Reconnected Call
i esponse

Figure 4.28: Process CAMEL_Reconnected_Call_VLR (sheet 1)

ETSI



3GPP TS 23.078 version 3.19.0 Release 1999 95 ETSI TS 123 078 V3.19.0 (2004-03)

45.3 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 clause:

- Procedure CAMEL_Set ORA_Parameters,

- Procedure CAMEL_MT_GMSC_INIT;

- Procedure CAMEL_MT_GMSC_ANSWER;

- Procedure CAMEL_MT_GMSC_DISC1;

- Procedure CAMEL_MT_GMSC_DISC2;

- Procedure CAMEL_MT_GMSC_DISC3;

- Procedure CAMEL_MT_GMSC_DISC4;

- Procedure CAMEL_MT_GMSC_DISC5;

- Procedure CAMEL_MT_GMSC DISCES;

- Procedure CAMEL_MT_CTR;

- Procedure CAMEL_MT _ETC;

- Procedure CAMEL_Start TNRYy;

- 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 details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT.

45311 Action of the GMSC on receipt of Int_Release_Call

An ISUP_Release is sent to the originating exchange and resources are rel eased.

45.3.1.2 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_Releaseis sent to the originating exchange. The MSC then releases
all 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.

45313 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 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-CSl 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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45314 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 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-CSl 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 regul atory requirements may require the Calling Party Category, Generic Number, Original
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 (viathe gsmSSF) is the same as the ISUP Called party number,
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 Party Category and Generic Number. If received, the Announcement
Suppression Indicator is stored. The further processing is described in clause 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 activeindication 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 all
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 Party 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 regul atory requirements may require the Calling Party 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.

45317 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.

45318 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (at state
Wait_For_Routeing_Info_2)

Theinformation received from HLR is used to overwrite corresponding call parameters (for details see 3GPP
TS 23.018 [3]). Theredirection counter isincremented.
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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-CSl and/or D-CSI is stored.
45.3.1.10 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 ISUP Answer
Message (ANM).

If a Progress 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(2)

'to set CAMEL parameters for \
' the procedure Obtain_Routeing_Address. */

Allocate Call
reference number

Figure 4.29: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 1(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; /* Signals to/from the right are to/from

1to perform CAMEL handling | the gsmSSF. */

|for a terminating call request */,

CAMEL information
Received in SRlack?

Result:= Result:= Result:=
MSRN GSM_FTN Fail
ontent
Rl ac
T-CSI T-CSI T-CSI FTN FTN
O-CSl and/or FTN T-CSI O-CSl and/or
D-CslI O-CSl and/or D-CslI
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-CSI Store FTN Store O-CSI set redirection
and/or D-CSI ore and/or D-CSI information
& ETN
L L \ ‘
Result:=
GSM_FTN
Int_Invoke
gsmSSF
(T-CSI)

wait_for_

gsmSSF_Invoked

Figure 4.30a: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT
* Process inthe GMSC 1",
1to perform CAMEL handling |
|for a terminating call request */,

g

wait_for_
smSSF_Invoked

2(8)

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

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

An

False

Int_DP_Ter
attempt_Au

Int_T_Exception

Result:=
aborted

Figure 4.30b: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC_INIT 3(8)
i/* Process in the GMSC T; Signals to/from the left are to/from
1to perform CAMEL handling | the orginating exchange;
1for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated.

Int_Contintie Int_Connect @

‘Modify call Send_ACM_|| !Procedure defined
parameters with If_Required 1in 3GPP TS 23.018
redeived information' Lo

Modify call
parameters
with received No CICI\MdEfL_
infermation _Modry_
Y ' _CUG_lInfo
FTN es
No GAMEL_CHEGK No UG inf
Sli2_CDTI eceived i
— incoming call?
Modify call
parameters Yes
with received
information
CFU
o Desti FtTNE t Int_Exceptio
information éstination Routing L
Set T-CSI Address
suppression
Result:= Result:= Result:=
CLI MT GSM_FTN CAMEL_FTN fall
GMsSC || 0

Send
Routeing

%

|
|
l
*
_Routeing_ !
=into_ ““ToHLR
|

Figure 4.30c: Procedure CAMEL_MT_GMSC_INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT

‘Processinthe GMSC ',
1o perform CAMEL handling |

| for a terminating call request

DP_Termination_
Attempt_

4(8)

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.

Release

Int_continué

Result=
aborted

Int_ReleaséCal

Int_Error

No

Default Call
Handling = Continue
Call?

Figure 4.30d: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; Signals to/from the right are to/from
1to perform CAMEL handling the gsmSSF.
|for a terminating call request */,

DP_Termination_Attempt_Authorised
DP_T_Busy
Tempora Resource
Connection
CAMEL_MT_ETC CAMEL_MT_CJIR
No Yes
Result:=

fail

)

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

r-—-r—-r——~>"~"~~""~""~>"~>"=>"~"~"°7°77 o
|

! Processin the GMSC LY
1 to perform CAMEL handling |
| for a terminating call request

Negative Response

Int_DP_T_%y
< DP_T_Busy

Int_Rele

6(8)

the gsmSSF;

Signals to/fromthe right are to/from
if not otherwise stated.

“call

Result=
Fail

Figure 4.30f: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Procedure CAMEL_MT_GMSC_INIT 7(8)
i;*ilgraéésisiir; tihieiél\i/lisa N T; [* Signals to/from the left are to/from
1to perform CAMEL handling | the orginating exchange;
1for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated. */
Wait_For_
_Routeing_
—_— N _
N -ttt -0 ‘ . [ . [
Send Routeing Send Routeing | Send Routeing
Info Ack <——— J‘ From HLR Info Ack K J‘ From HLR Info Ack <——- J‘ From HLR
[* FTN */ L. I FTN, O-CSI L. [* MSRN */ L.
and/or D-CSI*/
Store O-CSlI
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
o e L el o the orginating exchange;
'Processinthe GMSC " ; :
o perform CAMEL handlingT I?qlgnalssmtglsfr'g).m the right are to/from
for aterminating callrequest DP_T_busy if nogt] otherwise stated.
[ \ \ \
Release Int_Rele Int_Error mLComm@ii mLCmmeQi
k
Result=
fail Int_T_Exception
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

fmmmmmmmmm————— - —
|

N
/* Process in the GMSC '
| l
1to handle a |
| terminating call request */

no

Result:=
pass

Answer Received :

True

P_T_Answe

1(2)

/* Signals to/from the left are to/from
the originating exchange;

signals to/from the right are to/from
the terminating exchange if not
otherwise stated. */

|
Int_Releasg - - - - from gsmSSF

Release

Release

Result:=
fail

|
from gsmSSF - - - Int_contim<

Release Release
CAMEL_MT | CAMEL_MT |
GMSC_DISCY GMSC_DISC2

Result:=
pass

Release

swer Received =
False
Release

Result:=

Result:=
reconnect

Figure 4.31a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT_GMSC_ANSWER 2(2)

r-——~—-~--~- -~ - -~ - -~ - o
|

/* Process in the GMSC R

|
:Egrﬂﬁngi‘iana I . [* Signals to/from the left are to/fro
| g call request */ |

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

signals to/from the right are to/from
DP_T_Answe

the terminating exchange if not
Int_Error

otherwise stated. */

No 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 1(2)
;[/7*7P7rc7)<;eisg ]r; tih;;C%ﬁl\;IéE:T\ﬁ /* Signals to/from
1to handle a | the right are to/from the gsmSSF if
| terminating call request */ not otherwise stated. */
No
[ \ | e
i From destination
Int_Error Int_Release_Call Int_Continde Release < ----exchange or process
'MT_CF_MSC
\ L | !
/*_IPgId =
DP_
T_Disconnec
,,,,,,,,,,, 5 [ \ |
To destination ! .
exchange - 1 Int_Continge Int_Error Int_ReleaséCall
OorMT_CF_MSC,
|
|
|
1
Release e
Result:= Result:=
normal_handling CAMEL_Handling

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

fmmmmmmm——mm - —
|
|

/* Process in the GMSCT\ﬁ /* Signals to/from
1to handle a |

the left are to/from the
iterminating call request */ | originating exchange;
”””””””””” signals to/from

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

No

Result:=
normal_handling

Disconnect P

Int_Conne¢< Int_Error Int_ReIeas<_CaIl Int_Contin< Release

‘ \ k |

Answer Received =
False

CAMEL_
_Modify_
_CUG_Infa

Release

Modify call
arameters with

Int_Contintie Int_Error Int_ReleaséCall
Result:=

reconnect

Result:=
CAMEL_handling

Figure 4.33a: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 2(2)
;[/7*7P7rc7)<;eisg ]r; tih;;C%ﬁl\;IéE:T\ﬁ Signals to/from
1to handle a | the right are to/from the

gSmSSF.

| terminating call request */

DP

t_2

Int_Connect’
To_Ressource

CAMEL_MT_ETC CAMEL_MT_CTR
ﬁém
fail?
No Yes
Result:=

fail
DP_T_Disconnect_2

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

r--r-r-———>—--~"~"~"~"“"~"“~““~“~“"“~—"—7—7+ o
|

Procedure in the GMSC to handle

'premature release of a CAMEL call|
| |

Int T_
Exception

Figure 4.34: Procedure CAMEL_MT_GMSC_DISC3 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 1(3)
'/ Procedure in the GMSC
1to handle a the orginating exchange;
iterminating call request */ signals to/from the right are to/from
”””””””””” the gsmSSF. */

o
1\

R [* Signals to/from the left are to/from
|
|
|

No

Result:=
fail

Int_DP_T_Busy

DP_T_Busy

Int_Connect Int_Continge Int_Error Int_Release_Call

CAMEL _
_Modify_
_CUG_Info

Modify call
parameters with
received infarmation

Result:= Result:=
reconnect fail

Figure 4.35a: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)

'1* Procedure in {h;éMéE:T\ﬁ Signals to/from the right are to/from
| the gsmSSF if not otherwise stated.
|
|

'to handle a

| terminating call request */
DP_T_Busy

Int_Establish’” Int_Connect’ To
Tempora Resource
tion

Conne

CAMEL_MT_ETC CAMEL_MT_CJIR
No Yes
Result:=
fall

)

Figure 4.35b: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC4 3(3)

,,,,,,,,,,,,,,,,, -
N

-A
|
|
|

‘ Signals to/from the left are to/from
1to handle a the orginating exchange;

| terminating call request */ signals to/from the right are to/from
”””””””””” the gsmSSF.

DP_T_Busy

Release

Int. DP_T_Abandon

DP_T_ Abando

Int_continue

Result:=
fall

Figure 4.35c: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)

ETSI



3GPP TS 23.078 version 3.19.0 Release 1999

116

ETSI TS 123 078 V3.19.0 (2004-03)

to

handle a

,,,,,,,,,,,,,,, -
N

i Process in the GMSC

3
|

iterminating call request |

No

Result:=
continue

Release

[
, To process
'MT_CF_MSC

Procedure CAMEL_MT_GMSC_DISC5

1(3)

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

Int_Connect

CAMEL_
_Modify_
_CUG_Info

K

re

Modify call
arameters with
eived informat

n

Result:=
reconnect

Yes
e
'To process
Release " IMT_CF_MsC
,,,,,,,,,,
DP_T_No_Answer
\ [ |
Int_Contin< Int_Error Int_ReIease<CalI
]
Int_T_Exception
Result:= Result:=
release release

Figure 4.36a: Procedure CAMEL_MT_GMSC_DISC5 (sheet 1)
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I -
'Process in the GMSC '
| l
to handle a |
| terminating call request |

D!{_T_No_Ans%er

Procedure CAMEL_MT_GMSC_DISC5

2(3)

Signals to/from the right are to/from%

the gsmSSF if not otherwise stated

Int_Establish”
Temporal
Connection

CAMEL_MT_EfIC

Int_Connect_ To_
Resource

AMEL_MT_CTR

e

No

D!{_T_No_Ans}er

Yes

Result:=
release

Figure 4.36b: Procedure CAMEL_MT_GMSC_DISC5 (sheet 2)
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,,,,,,,,,,,,,,, A

o
‘o handle a ‘
|terminating call request |

Procedure CAMEL_MT_GMSC_DISC5

Dré_T_No_Ans%r

Release

Int DP_T_Abandon

Int_continué

Result=
fail

3(3)

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

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

if not otherwise stated.

Figure 4.36¢c: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6 1(1)
;[/‘7*7P7r(;cieisg; ]r;t}]é gl\hsici:m“ﬁ F Signals to/from the right are to/from
to handle a | the gsmSSF;
|terminating call request ¥/ | if not otherwise stated. *
L . J
/ﬁ%
invoked?
No \m\
Yes
Result=
continte |nt_DP_T_>ndon

P_T Aband 05\

Int_continué

Result=
fail

Figure 4.37: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1)
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Procedure CAMEL_MT_ETC 1(3)
;rFi’rioicieciiL]r;ir{ tihieicgl\i/lisicm‘)ﬁ Signals to/from the left are to/from
1to handle a temporary | the originating exchange;
iconnection | signals to/from the right are
”””””””””” to/from the gsmSSF;

if not otherwise stated.
S
Initial ' To CAMEL _
Address ~ 1 Assisting_MSC
1or SRF.
o
Send_ACM_|| | Procedure defined
If_Required :in 3GPP TS 23.018
Wait_For_
ssisting_AC
e
'From CAMEL _
Release Release < ---- Assisting MSC
or SRF
Int_ETC_Failed
False
Result:=
Int_DP_T_Disconnect pass
/*Ie_gID*_/ - Int_ DP_T_Abandon
Wait_For_Disconnect_
Forward_Connection DP_T_Abando
Int_Discon - Int tinu
Forward_Cannection nt_continug
r-——~>~~>~~" "~~~ =°- r-—-—~>~~-~" -~~~ 77~
J\To CAMEL_ J\To CAMEL_
Release - Assisting_MSC Release ~ 7777 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 2(3)

Signals to/from the left are to/from

[E,;o;é&&ré]r{ tihieiél\i/lisic—r\ the originationg exchange;

[ a signals to/from the right are
1to handle a temporary | o
LCPP']?‘Z“P[[ T J to/from the CAMEL_Assisting_MSC or SRF
Wait_For_
Assisting_ACM
\
Address c t
Complete onnec
Wait_For_
Assisting_
Answe
Answer
th h connection
No No i
7777777777 Send_Answer||  [|Send_ACM_| b Send_Network
r If_Required If_ Required || rogress Connect_If_ K
| | Required |
! \ N ! 2 J !
| | Int_Temporary |
e STt T S Connection /T TT oo S
i, Procedure defined Procedure defined | | ablished Procedure defined | |
:in 3GPP TS 23.018 in 3GPP TS 23.018: in 3GPP TS 23.018:

Temporary_
Connection_

Figure 4.38b: Procedure CAMEL_MT_ETC (sheet 2)
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Procedure CAMEL_MT_ETC

,,,,,,,,,,,,,,,, -

‘ Procedure in the GMSC 1
1to handle a temporary

i
|

3(3)

Signals to/from the left are to/from
the orinating exchange;
signals to/from the right are

| connection
”””””””””” to/from the gsmSSF;
if not otherwise stated.
Temporary_Connection_Established
Wait_For_Assisting_Answer
I\ - - - - - - - = N
'From CAMEL_ Int_Disconnect_
Release Release <---- Assisting_ MSC Forward._
1or SRF
nswe Int_ TC_ Int. TC_

True
Int DP_T_ Int DP T
Disconnect Abandon
[*legID*/

Wait_For_Disconnect
Forward_Connection

eceive
false

Released

Result:=

pass

Released

ToCAMEL_ |
Assisting_MSC | "]
or SRF |

Release

Result:=
pass

Figure 4.38c: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_CTR 1(5)

r--r-r-———>—--~"~"~"~"“"~"“~““~“~“"“~—"—7—7+ o
|

Procedure in the GMSC to handle

‘ Signals to/from the left are

1a Connect To Resource operation | to/from the originating exchange;

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

Int_Invoke__
SRF

Await_SRF_
_Initialisation

[ |
Int_SRF_ | Int_SRF |
Co_nne(KJfrom SRF Conmecis ,,,,J:From SRE

Connect SRF tg
the call
e
Send_ACM_|| | Procedure defined
If_Required :in 3GPP TS 23.018

Yes

|
\ send_Network| ' procedure defined
Int_CTR_Failed annect_clif_ " i 3GPP TS 23.018
equirea 11 " _ _ _ __ ________

wn

Result:=

continue Int_SRF_Connected

Figure 4.39a: Procedure CAMEL_MT_CTR (sheet 1)
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Procedure CAMEL_MT_CTR 2(5)

‘ Procedure in the GMSC to handle Y

'a Connect To Resource operation
! signals to/from the right are to/from

|
the gsmSSF if not otherwise stated.
Relay

| Int_Discon
Release < ----From SRF Forward_

Signals to/from the left are
to/from the originating exchange;

- Release

Answe
Received

Int_SRF_Relgased

Result:= Await_SRF_ Int_DP_T_ Int_DP_T_
pass isconnection Disconnect Abandon
i [*leglD */

—————
.
Int_ SRF_ ‘ Waif_For_Disconnect
Release Released &~ From SRF For(ward_Connec)[ion

Answer
Received

Int_SRF_Released

False
Int DP_T_ Int DP_T_ Result:=
Disconnect Abandon pass
*

[*legID */ *
Result:= P _T_Abando
pass _Fail
Int_continue

Result:=
fail

%

Figure 4.39b: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure CAMEL_MT_CTR 3(5)

'Procedure in the GMSC to héﬁ&l& ; Signals to/from the right are to/from
the gsmSSF.

'a Connect To Resource operation
L Signals to/from the left are to/from
the external SRF.

CAP_Prompt_

CAP_Specialized_
And_Colle

Ressource_Report

Announcefient And_Collest

User_| ion mation
CAP_Play| CAP_Prompt_ CAP_Specialized_ CAP_Prompt
Announcement And_Collect_ Ressource_Report And_Collect
ation

User_Infarimation
N

Relay

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

r--r-r-———>—--~"~"~"~"“"~"“~““~“~“"“~—"—7—7+ o
|

Procedure in the GMSC to handle

'a Connect To Resource operation
| |

nswer

4(5)

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.

eceive
True

Int_ DP_T_Disconnect
[*legID*/

" For_Disconnect
Forward_Connection

False

Int. DP_T_Abandon

Figure 4.39d: Procedure CAMEL_MT_CTR (sheet 4)
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Procedure CAMEL_MT_CTR 5(5)

r--r-r-———>—--~"~"~"~"“"~"“~““~“~“"“~—"—7—7+ o
|

Procedure in the GMSC to handle Y

Signals to/from the left are

1a Connect To Resource operation | to/from the originating exchange;
! ! signals to/from the right are to/from
the gsmSSF if not otherwise stated.

P_T_Abando Wait_For_Disconnect_
_DFC Forward_Connection

Int_Disconpeéct_
Forward_Cennection

Int_continLe<
Wait_For_Disconnect_
Forward_Connection

False

Await_SRF_
isconnection

Await_SRF_ Await_SRF_
isconnection isconnection

- - - - - - -~ |
Int_SRF_ ~ ! Int_SRF_ ~ !
Released J; From SRF Released J‘ From SRF
Result:= Result:=
pass fail

Figure 4.39e: Procedure CAMEL_MT_CTR (sheet 5)
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Procedure CAMEL_MT_GMSC_Notify CF 1(1)

I -

;/* Procedure in the GMSC ey /* Signals to/from the left are
1to notify the gsmSSF that | to/from the originating MSC;
1a call has encountered | signals to/from the right are
conditional call forwarding */ to/from the gsmSSF

|
- No unless marked otherwise */

ELSE

CFNRy

FTN as aresult of
the first SRl and TDP 12
has been triggered?

Int._ DP_ Yes Result:=
T_Busy(CF) Continue

DP_T_CCF

Rel Int_ Int_ Int_Release”
elease Continue Connect Call

Int DP_T_ CAMEL _

Abandon _Modify_

_CUG_Info
- 5 Release
‘Modify call ‘Modify call
P_T_Abando parameters with arameters wit
received in‘format on' recei i ion’
777777777 a
Int contin Toproces | |CF
_continug MT_CF_MSC ' cancelled
Destina
777777777 a
Toproces | |CF No
M I‘,C,F,_ ,M,S,CE | cancelled Release call
'Modify call resources
parameters with
Release call redeived information'
resources |
Result:= Result:= Result:=
Result:= Continue Reconnect Fail
Fail

Figure 4.40: Procedure CAMEL_MT_GMSC_Notify CF (sheet 1)
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4.5.3.2 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 clause:

- CAMEL_HLR_INIT;
- CAMEL_CSI_Check HLR;
- CAMEL_O CSI_CHECK_ HLR;
- CAMEL_D_CSl_CHECK_HLR;
- CAMEL_T_CS|_CHECK_HLR;
- CAMEL_CHECK_SII2_CDTI.
The procedure CAMEL _Provide Subscriber_Info is specified in clause 4.5.8.
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Procedure CAMEL_HLR_INIT 1(1)
r-——~>~>~>~>"~"~"~“"~>“"~"7"=—~"777 -

'Procedure inthe HLR to
| .7
rhandle a request for routeing
information for an MT call. |
No
Triggeéring criteria
No tored?
eria No
Yes
C
No L
2 Yes
No L
1 Yes
Result:=
pass
handling?
. Network
OoDB Continue | specific
Set negative Normal call Network specific
response: handling according handling | 7 'Tha arer e
Call Barred to BGPP TS 23.018 g | j The network specific handling
ishall include the result of the procedure
'CAMEL_HLR_INIT (fail, pass)
Result:= Result="| |\
fail pass

X

Figure 4.41: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_CSI_Check_HLR 1(2)
' This procedure in the HLR!
1 to perform the handling fora
forwarded CAMEL call. */ __
CAMEL_T_CS
CHECK_HLR

AMEL_O_CS
CHECK_HLR

AMEL_D_CS
CHECK_HLR

Result:=
CSl active

Result:=
CSIl not active

Figure 4.42: Procedure CAMEL_CSI_Check_HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(2)

,,,,,,,,,,,,,,,,,,,,,,, 4
N
'the O-CSI and set the O-CSI |
| parameter for SRI ack accordingly. */

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

Note 1: N\
In case of GSM call forwarding, as an implementation option, the HLR may perform conditional triggering check
for DP Collected Info services in O-CSI.
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-CSlI 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)
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Procedure CAMEL_D_CSI_CHECK_HLR

,,,,,,,,,,,,,,,,,,,,,,, 4
N
'the D-CSI and set the D-CSI |
| parameter for SRI ack accordingly. */

Set D-CSI
parameter

No

1(1)

Figure 4.44: Procedure CAMEL_D_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_T_CSI_CHECK_HLR 1(2)

/* Procedure in the HLR to T\ﬁ

'check the T-CSI and set the SRI ack:
| parameter accordingly */ |

-
|

No
Yes
No
CAMEL_Provide
Subscriber_
Info HLR
No
Set T-CSlI
parameter
Result:= Result:=
T-CSI active continue

¥ &

Figure 4.45: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_CHECK_SI12_CDTI 1(1)

i/* Procedure in the HLR or MSC to T;
1determine if the SlI2 allows or disallows
linvocation of Call Forwarding or Call |

LDeerction. */ !

Yes Call Diversion Treatment
Indicator present in SII2?
No
Call Diversion Treatment Yes
Indicator set to Call
Diversion allowed?
No
Result == Result :=
Fail Pass
\
