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

The present document specifies the technical realization of the handling of calls originated by a 3G mobile subscriber
and calls directed to a 3G mobile subscriber, up to the point where the call is established within the 3GPP system.

The contents of the 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 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 Indicates a TSG approved Release 1999 document under change control;
4 Indicate a TSG approved Release 4 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 specification;
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1 Scope

The present document specifies the technical realization of the handling of calls originated by aUMTS or GSM mobile
subscriber and calls directed to a UM TS or GSM mobile subscriber, up to the point where the call is established.
Normal release of the call after establishment is also specified.

In the present document, the term MSiis used to denote a UMTS UE or GSM MS, as appropriate.
The handling of DTMF signalling and Off-Air Call set-up (OACSU) are not described in the present document.

The details of the effects of UMTS or GSM supplementary services on the handling of acall are described in the
relevant 3GPP TS 23.07x, 3GPP TS 23.08x and 3GPP TS 23.09x series of specifications.

The specification of the handling of arequest from the HLR for subscriber information is not part of basic call handling,
but is required for both CAMEL (3GPP TS 23.078 [12]) and optimal routeing (3GPP TS 23.079 [13]). The use of the
Provide Subscriber Information message flow is shown in 3GPP TS 23.078 [12] and 3GPP TS 23.079 [13].

Thelogical separation of the MSC and VLR (shown in clauses 4, 5 and 7), and the messages transferred between them
(described in clause 8) are the basis of amodel used to define the externally visible behaviour of the MSC/VLR, which
isasingle physical entity. They do not impose any requirement except the definition of the externally visible behaviour.

If there is any conflict between the present document and the corresponding stage 3 specifications
(B3GPP TS 24.008 [26], 3GPP TS 25.413[27], 3GPP TS 48.008 [2] and 3GPP TS 29.002 [29]), the stage 3 specification
shall prevail.

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.

e For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TS 43.020: "Security related Network Functions'.

[2] 3GPP TS 48.008: "Mobile Switching Centre - Base Station System (MSC - BSS) interface Layer 3
specification”.

[3] 3GPP TS 52.008: "Telecommunication management; GSM subscriber and egquipment trace”.

[4] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[5] 3GPP TS 23.003: "Numbering, addressing and identification".

[6] 3GPP TS 23.012: "L ocation management procedures’.

[7] 3GPP TS 23.032: "Universal Geographical Area Description (GAD)".

(8] Void

[9] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[10] 3GPP TS 23.066: " Support of GSM Mobile Number Portability (MNP); Stage 2.

[11] 3GPP TS 23.072: "Call deflection Supplementary Service; Stage2".
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[12] 3GPP TS 23.078: " Customized Applications for Mobile network Enhanced Logic (CAMEL);
Stage 2".

[13] 3GPP TS 23.079: " Support of Optima Routeing (SOR); Technical realization; Stage 2".

[14] 3GPP TS 23.081: "Line identification Supplementary Services; Stage 2 .

[15] 3GPP TS 23.082: "Call Forwarding (CF) Supplementary Services; Stage 2".

[16] 3GPP TS 23.083: "Call Waiting (CW) and Call Hold (HOLD) Supplementary Service; Stage 2".

[17] 3GPP TS 23.084: "Multi Party (MPTY') Supplementary Service; Stage 2".

[18] 3GPP TS 23.085: "Closed User Group (CUG) Supplementary Service; Stage 2".

[19] 3GPP TS 23.086: "Advice of Charge (AoC) Supplementary Service; Stage 2".

[20] 3GPP TS 23.087: "User-to-User Signalling (UUS) Supplementary Service; Stage 2".

[21] 3GPP TS 23.088: "Call Barring (CB) Supplementary Service; Stage 2".

[22] 3GPP TS 23.091: "Explicit Call Transfer (ECT) supplementary service; Stage 2.

[23] 3GPP TS 23.093: "Technical realization of Completion of Callsto Busy Subscriber (CCBS);
Stage 2".

[24] 3GPP TS 23.116: " Super-charger technical realization; Stage 2.

[25] 3GPP TS 23.135: "Multicall supplementary service; Stage 2".

[254] 3GPP TS 23.195: "Provision of UE Specific Behaviour Information to Network Entities’.

[26] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[27] 3GPP TS 25.413: "UTRAN lu interface RANAP signalling".

[28] 3GPP TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[29] 3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

[30] 3GPP TS 29.007: "Genera requirements on interworking between the Public Land Mobile
Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN)".

[31] 3GPP TS 29.010: "Information Element Mapping between Mobile Station - Base Station System
(MS - BSS) and Base Station System - Mobile-services Switching Centre (BSS - MSC) Signalling
Procedures and the Mobile Application Part (MAP)".

[32] 3GPP TS 33.102: "3G Security; Security architecture .

[33] ITU-T Recommendation Q.761 (1999): " Signalling System No. 7 - ISDN User Part functional
description ".

[34] ITU-T Recommendation Q.762 (1999): "Signalling System No. 7 - ISDN User Part general
functions of messages and signals”.

[35] ITU-T Recommendation Q.763 (1999): "Signalling System No. 7 - ISDN User Part formats and
codes".

[36] ITU-T Recommendation Q.764 (1999): " Signalling System No. 7 —ISDN user part signalling
procedures’.

[37] ITU-T Recommendation Q.850 (1996): "Usage of cause and location in the Digital Subscriber
Signalling System No. 1 and the Signalling System No. 7 ISDN User Part”.

[38] 3GPP TS 23.172: "Technical realization of Circuit Switched (CS) multimedia service ; UDI/RDI

fallback and service modification; Stage 2"
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
A subscriber: the calling mobile subscriber
B subscriber: the mobile subscriber originally called by the A subscriber

C subscriber: the subscriber to whom the B subscriber has requested that calls be forwarded
The C subscriber may be fixed or mobile.

Location Information: information to define the whereabouts of the M S, and the age of the information defining the
whereabouts

PLMN Bearer Capability: information transferred over the UMTS or GSM access interface to define the information
transfer capabilities to be used between the M S and the network for a circuit-switched connection

3.2 Abbreviations

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

A&O Active & Operative

ACM Address Complete Message
ANM ANswer Message

AoC Advice of Charge

BC Bearer Capability

BOIC-exHC&BOIZC Barring of Outgoing International Calls except those directed to the HPLMN Country &
Barring of Outgoing InterZonal Calls

BOIzZC Barring of Outgoing InterZonal Calls

BOIZC-exHC Barring of Outgoing InterZonal Calls except those directed to the HPLMN Country
CCBS Completion of Callsto Busy Subscriber

CFB Call Forwarding on Busy

CFNRc Call Forwarding on mobile subscriber Not Reachable
CFNRy Call Forwarding on No Reply

CFU Call Forwarding Unconditional

CLIP Calling Line Identity Presentation

CLIR Calling Line Identity Restriction

COLP COnnected Line identity Presentation

COLR COnnected Line identity Restriction

CUG Closed User Group

cw Call Waiting

FTN Forwarded-To Number

FTNW Forwarded-To NetWork

GMSCB Gateway MSC of the B subscriber

GPRS General Packet Radio Service

HLC Higher Layer Compatibility

HLRB The HLR of the B subscriber

HPLMNB The HPLMN of the B subscriber

IAM Initial Address Message

IPLMN Interrogating PLMN - the PLMN containing GM SCB
IWu Inter Working Unit

LLC Lower Layer Compatibility

MO Mobile Originated

MPTY MultiParTY

MT Mobile Terminated

NDUB Network Determined User Busy

NRCT No Reply Call Timer

PLMN BC (GSM or UMTS) PLMN Bearer Capability
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PRN Provide Roaming Number
PUESBINE Provision of User Equipment Specific Behaviour Information to Network Entities
SCUDIF Service Change and UDI/RDI Fallback
SGSN Serving GPRS support node
SIFIC Send Information For Incoming Call
SIFOC Send Information For Outgoing Call
SRI Send Routeing Information
UDUB User Determined User Busy
UESBI-lu User Equipment Specific Behaviour Information over the lu interface
VLRA The VLR of the A subscriber
VLRB The VLR of the B subscriber
VMSCA The Visited MSC of the A subscriber
VMSCB The Visited MSC of the B subscriber
VPLMNA The Visited PLMN of the A subscriber
VPLMNB The Visited PLMN of the B subscriber
4 Architecture

Subclauses 4.1 and 4.2 show the architecture for handling abasic MO call and abasic MT call. A basic
mobile-to-mobile call istreated as the concatenation of an MO call and an MT call.

4.1 Architecture for an MO call

A basic mobile originated call involves signalling between the MS and its VM SC viathe BSS, between the VM SC and
the VLR and between the VM SC and the destination exchange, asindicated in figure 1.

Infigure 1 and throughout the present document, the term BSSis used to denote a GSM BSS or aUTRAN, as
appropriate.

Radio I/F signallingi lu or A I/F signallin IAM (ISUP)
| BSSA VMSCA — >
s | AT
3 SIFOC i |
! Complete call | 1
| <y
| VPLMNA
| <

Figure 1. Architecture for a basic mobile originated call

Infigure 1 and throughout the present document, the term ISUP is used to denote the telephony signalling system used
between exchanges. In a given network, any telephony signalling system may be used.
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When the user of an MS wishes to originate a call, the M S establishes communication with the network using radio
interface signalling, and sends a message containing the address of the called party. VM SCA requests information to
handle the outgoing call (SIFOC) from VLRA, over an interna interface of the MSC/VLR. If VLRA determines that
the outgoing call is alowed, it responds with a Complete Call. VM SCA.:

- establishes atraffic channel to the MS; and
- congtructsan ISUP IAM using the called party address and sends it to the destination exchange.

4.2 Architecture for an MT call

A basic mobile terminated call involves signalling asindicated in figure 2. Communication between VM SCB and the
MSisviathe BSS, as for the mobile originated case. If VPLMNB supports GPRS and the Gs interface between VLRB
and the SGSN isimplemented (see 3GPP TS 23.060 [9]) and there is an association between VLRB and the SGSN for
the M S, the paging signal towards the MS goes from VM SCB viaVLRB and the SGSN to the BSS. The IPLMN,
containing GMSCB, isin principle distinct from HPLMNB, containing HLRB, but the practice for at least the majority
of current UMTS or GSM networksisthat acall to an MS will be routed to a GMSC in HPLMNB.

/ + Radio I/F
pomm e ' signalling
IAME IPLMN BSSB (1 ..................................... )l
M GMSCB MS
\\\\ 77777 ',‘\ - i
\ VPLMNB

Info/ack . s -

\ 7 Provide Roaming
; Number/ack

Figure 2. Architecture for a basic mobile terminated call

When GM SCB receives an ISUP |AM, it requests routeing information from HLRB using the MAP protocol. HLRB
requests a roaming number from VLRB, also using the MAP protocol, and VLRB returns a roaming number in the
Provide Roaming Number Ack. HLRB returns the roaming number to GMSCB in the Send Routeing Info ack. GM SCB
uses the roaming number to construct an ISUP IAM, which it sendsto VM SCB. When VM SCB receivesthe IAM, it
reguests information to handle the incoming call (SIFIC) from VLRB, over an internal interface of the MSC/VLR. If
VLRB determines that the incoming call is allowed, it requests VM SCB to page the MS. VM SCB pages the MS using
radio interface signalling. When the M S responds, VM SCB informs VLRB in the Page ack message. VLRB instructs
VMSCB to connect the call in the Complete call, and VM SCB establishes a traffic channel to the MS.
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5 Information flows

In this clause and clause 7, the terms " security procedures” and "security control” denote the UMTS ciphering and
integrity protection mechanism defined in 3GPP TS 33.102 [32] or the GSM ciphering mechanism defined in
3GPP TS 43.020 [1], as appropriate.

51 Information flow for an MO call

An example information flow for an MO call is shown in figure 3; many variations are possible. Signalling over the
radio interface between MSA and BSSA or VM SCA is shown by dotted lines; signalling over the lu interface (for
UMTYS) or the A interface (for GSM) between BSSA and VM SCA is shown by dashed lines; signalling over the B
interface between VM SCA and VLRA is shown by chain lines; and ISUP signalling between VM SCA and the
destination exchange is shown by solid lines.
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NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

MSA | BSSA | |VMSCA| | VLRA |

.................................. CM service req)

( Authenticate —..—..( ....... 5 ....... -

.................................. Authenticate res .
- 5 Authenticate acl>

Start security

Security control cmd Start _siacurity """""""""""

P o3 ack
.................................. roce ures no e
( (note 3) P ( )
Security control rsp
................................ ) Security procedures
complete
Setup

----------------------------------------------------------------------------- ) SIFOC
>
Ca” proceeding ( --------------------- —
DN N el I

llocate channel
(Assignment cmd -

.................................. A"OCatiOn Complg

IAM )

ACM

ANM

Authentication may occur at any stage during the establishment of an MO call; its position in this message
flow diagram is an example.

Security procedures may be initiated at any stage after authentication; the position in this message flow
diagram is an example.

If ciphering is not required for a GSM connection, the MSC may send a CM service accept towards the
MS; optionally it may instead send a "start ciphering” request indicating that no ciphering is required. This
option is not available for a UMTS connection [ffs].

The network may request the IMEI from the MS, and may check the IMEI, at any stage during the
establishment of an MO call, either as part of the procedure to start security procedures or explicitly after
security procedures have started; this is not shown in this message flow diagram.

Figure 3: Information flow for a basic mobile originated call
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When the user wishes to originate a call, MSA establishes a signalling connection with BSSA, and sends a Connection
Management (CM) service request to BSSA, which relaysit to VM SCA. VMSCA sends a Process Access Request to
VLRA. VLRA may then initiate authentication, as described in 3GPP TS 33.102 [32] for UMTS and

3GPP TS 43.020 [1] for GSM. VLRA may also initiate security procedures at this stage, as described in

3GPP TS 33.102 [32] for UMTS 3GPP TS 43.020 [1] for GSM. If the user originates one or more new MO callsin a
multicall configuration, MSA sends a CM service request through the existing signalling connection for each new call.

If VLRA determinesthat MSA is allowed service, it sends a Process Access Request ack to VMSCA. If VM SCA has
received a Start security procedures message from VLRA, the Process Access Request ack message triggers a Start
security procedures message towards BSSA; otherwise VM SCA sends a CM Service Accept message towards BSSA.

If BSSA receives a Start security procedures message from VMSCA, it initiates security procedures as described in
3GPP TS 33.102[32] for UMTS and 3GPP TS 43.020 [1] for GSM; when security procedures have been successfully
initiated, MSA interprets thisin the same way as a CM Service Accept. If security procedures are not required at this
stage, BSSA relaysthe CM Service Accept to MSA.

When MSA has received the CM Service Accept, or security procedures have been successfully initiated, MSA sends a
Set-up message containing the B subscriber address via BSSA to VM SCA. MSA also uses the Set-up message to
indicate the bearer capability required for the call; VM SCA translates this bearer capability into a basic service, and
determines whether an interworking function isrequired. VM SCA sendsto VLRA arequest for information to handle
the outgoing call, using a Send Info For Outgoing Call (SIFOC) message containing the B subscriber address.

If VLRA determines that the call should be connected, it sends a Complete Call message to VM SCA. VMSCA sends a
Call Proceeding message via BSSA to MSA, to indicate that the call request has been accepted, and sends an Allocate
channel message to BSSA, to trigger BSSA and M SA to set up atraffic channel over the radio interface. The Call
Proceeding message includes bearer capability information if any of the negotiable parameters of the bearer capability
has to be changed. When the traffic channel assignment process is complete (indicated by the Allocation complete
message from BSSA to VM SCA), VM SCA constructs an ISUP IAM using the B subscriber address, and sendsiit to the
destination exchange.

When the destination exchange returns an | SUP Address Complete Message (ACM), VM SCA sends an Alerting
message via BSSA to MSA, to indicate to the calling user that the B subscriber is being alerted.

When the destination exchange returns an | SUP ANswer Message (ANM), VM SCA sends a Connect message via
BSSA to MSA, to instruct MSA to connect the speech path.

The network then waits for the call to be cleared.

For an emergency call, a different CM service type (emergency call) is used, and the mobile may identify itself by an
IMEI. It isanetwork operator option whether to allow an emergency call when the mobile identifiesitself by an IMEI.
Details of the handling are shown in clause 7.
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5.2 Information flow for retrieval of routeing information for an
MT call

The information flow for retrieval of routeing information for an MT call is shown in figure 4. ISUP signalling between
the originating exchange and GM SCB, and between GM SCB and VM SCB is shown by solid lines; signalling over the
MAP interfaces between GM SCB and HLRB and between HLRB and VLRB, and over the B interface between VLRB
and VM SCB is shown by chain lines; signalling over the lu interface (for UMTS) or the A interface (for GSM) between
VMSCB and BSSB is shown by dashed lines; and signalling over the radio interface between BSSB and MSB is shown
by dotted lines.

IEEER [ HRE | | vire | [vmscE | | BssB | MSE
14
—n
ZR| .
-u-u—u—-.—:*
LN (note 1
Page M5
R i, &
| __fage .
o FEE
. Chanreg
‘::-..-.--...-..-..--.
LI R
FPage resp
. MS conn
» Process estab
. PRMack " access rec
| L) B .
. SRlack : (note: 2)
""""""" Start secur
procedures
. Frocess o
ACCEST Fed aoh | Start securit
procedures Security control
cammand
Security contra
“rezporee
1AM [note| 3

NOTE 1: If pre-paging is used, paging is initiated after VLRB has accepted the PRN message. The paging
procedure is described in subclause 5.3.

NOTE 2: VMSCB starts the timer for the release of radio resources after it sends the Process Access Request
message to VLRB. VMSCB releases the radio resource allocated for the MT call if the timer expires before
the IAM is received, and when the MAP RELEASE_RESOURCES message is received from the GMSC.

NOTE 3: If an ISUP REL message is received at the GMSC between sending of SRI and receiving of SRI ack, the
GMSC does not send IAM to the VMSC. Instead a MAP Release_Resources message may be sent to the
VMSC.

Figure 4: Information flow for retrieval of routeing information for a basic mobile terminated call

When GMSCB receivesan |AM, it analyses the called party address. If GMSCB can derive an HLR address from the B
party address, it sends arequest for routeing information (SRI) to HLRB. If GM SCB supports pre-paging (i.e. it is
prepared to wait long enough for the SRI ack to allow pre-paging to be completed), it indicates this by an information
element in the SRI message.
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HLRB decides whether pre-paging is supported according to the following criteria:
- GMSCB hasindicated that it supports pre-paging; and

- HLRB supports pre-paging (i.e. it is prepared to wait long enough for the PRN ack to allow pre-paging to be
completed).

HLRB sends arequest for aroaming number (PRN) to VLRB; if pre-paging is supported, it indicates this by an
information element in the PRN message. VLRB returns the roaming number in the PRN ack, and HLRB relaysthe
roaming number to GMSCB in the SRI ack. GM SCB constructs an IAM using the roaming number, and sendsiit to
VMSCB.

5.3 Information flow for an MT call

An example information flow for an MT call isshown in figure 5; many variations are possible. ISUP signalling
between GMSCB and VM SCB is shown by solid lines; signalling over the B interface between VM SCB and VLRB is
shown by chain lines; signalling over the lu interface (for UMTYS) or the A interface (for GSM) between VM SCB and
BSSB is shown by dashed lines; and signalling over the radio interface between VM SCB or BSSB and MSB is shown
by dotted lines.
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NOTE 1: Security procedures may be initiated at any stage after the network has accepted the page response; the
position in this message flow diagram is an example.

NOTE 2: If Security procedures are not required, the MSC may send a Start security procedures message indicating
that no ciphering is required.

NOTE 3: This message flow diagram assumes that the MS has already been authenticated on location registration.
If this is not so (for the first MT call after VLR restoration), the network may initiate authentication after the
MS responds to paging.

NOTE 4: The network may request the IMEI from the MS, and may check the IMEI, at any stage after the MS
responds to paging, either as part of the procedure to start security procedures or explicitly after security
procedures have been started; this is not shown in this message flow diagram.

NOTE 5: If a connection between MSCB and MSB has been established as a result of pre-paging, the paging
procedure is not performed.

NOTE 6: If a connection between MSCB and MSB has been established as a result of pre-paging, VLRB sends the
Call arrived message to MSCB to stop the guard timer for the release of the radio connection.

Figure 5: Information flow for a basic mobile terminated call
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When VM SCB receives an |AM from GMSCB it sendsto VLRB arequest for information to handle the incoming call,
using a Send Info For Incoming Call (SIFIC) message containing the roaming number received in the IAM.

If VLRB recognizes the roaming number, and MSB is allowed service, it sends areguest to VM SCB to page MSB. If a
radio connection between the network and MSB is aready established, VM SCB responds immediately to the page
request. If no radio connection exists, VM SCB sends a page request to BSSB, and BSSB broadcasts the page on the
paging channel. If VPLMNB supports GPRS and the Gs interface between VLRB and the SGSN isimplemented (see
3GPP TS 23.060 [9]) and there is avalid association between VLRB and the SGSN for the MS, the paging signal
towards the M S goes from VM SCB viaVLRB and the SGSN to the BSS.

If MSB detects the page, it sends a channel request to BSSB, which responds with an immediate assignment command,
to instruct MSB to use the specified signalling channel. MSB then sends a page response on the signalling channel;
BSSB relaysthisto VM SCB. VM SCB sends a Process access request message to VL RB to indicate that MSB has
responded to paging. VLRB may then initiate authentication, as described in 3GPP TS 33.102 [32] for UMTS and
3GPP TS 43.020 [1] for GSM. VLRB may also initiate security procedures at this stage, as described in

3GPP TS 33.102 [32] for UMTS and 3GPP TS 43.020 [1] for GSM.

If VLRB determinesthat MSB is allowed service, it sends a Process access request ack to VM SCB. The Process access
request ack message triggers a Start security procedures message towards BSSB; if VM SCB has not received a Start
security procedures message from VLRB, the Start security procedures message indicates no ciphering.

VLRB then sends a Complete call messageto VM SCB. VM SCB sends a Set-up message towards MSB. The Set-up
message may include bearer capability information for the call.

When M SB receives the Set-up message from BSSB, it responds with a Call confirmed message. The Call Confirmed
message includes bearer capability information if any of the negotiable parameters of the bearer capability hasto be
changed. When VM SCB receives the Call confirmed message via BSSB, it sends an Allocate channel message to
BSSB. BSSB instructs MSB to tune to atraffic channel by sending an Assignment command. When MSB has tuned to
the specified traffic channel it responds with an Assignment complete, message, which BSSB relaysto VM SCB as an
Allocation complete, and sends an Alerting message to indicate that the called user is being alerted. VM SCB sends an
ACM to GMSCB, which relaysit to the originating exchange.

When the called user answers, MSB sends a Connect message, which BSSB relaysto VM SCB. VM SCB:
- responds with a Connect ack message towards M SB;
- sendsan ANM to GMSCB, which relaysit to the originating exchange;
- sends a Complete call ack to VLRB.

The network then waits for the call to be cleared.

6 Principles for interactions with supplementary
services

This clause specifies the principles used to describe the invocation of the GSM or UMTS supplementary services which
were standardized when the present document was drafted. Registration, erasure, activation, deactivation and
interrogation are call-independent operations; they are therefore outside the scope of the present document. Descriptions
may be found in the stage 2 specifications for each supplementary service.

In the modelling used in the present document, each supplementary service which a network entity supports is managed
by a supplementary service handler, which handles datain the entity in which it runs. The call handling processes
defined in the present document use the data to define the contents of messages to other entities. The basic call handling
processes defined in the present document interact with the supplementary service handlers as shown in the SDL
diagrams and the supporting text. If a network entity does not support a supplementary service, it bypasses the
interaction with the handler for that supplementary service. Exceptions to this general principle are described later in
this clause.
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6.1 Call Deflection service (3GPP TS 23.072)

The basic call handling processes ICH_MSC and ICH_VLR interact with the CD supplementary service
(3GPP TS 23.072 [11]) as described in subclauses 7.3.1 and 7.3.2 respectively.

6.2 Line identification services (3GPP TS 23.081)

6.2.1 Calling Line Identification Presentation (CLIP)

The basic call handling processes ICH_VLR and ICH_MSC interact with the processes CLIP_MAF001 and
CLIP_MAF002 (3GPP TS 23.081 [14]) as described in subclauses 7.3.1 and 7.3.2.

6.2.2 Calling Line Identification Restriction (CLIR)

The basic call handling processes OCH_MSC and OCH_VLR interact with the processes CLIR_MAF004 and
CLIR_MAFO003 (3GPP TS 23.081 [14]) as described in subclauses 7.1.1 and 7.1.2.

6.2.3 Connected Line Identification Presentation (COLP)

The basic call handling processes OCH_MSC and OCH_VLR interact with the processes COLP_MAF006 and
COLP_MAFO005 (3GPP TS 23.081 [14]) as described in subclauses 7.1.1 and 7.1.2.

The basic call handling processesMT_GMSC and ICH_M SC interact with the process COLP_MAF039
(8GPP TS 23.081 [14]) as described in subclauses 7.2.1 and 7.3.1.

6.2.4  Connected Line Identification Restriction (COLR)

The basic call handling processes ICH_VLR and ICH_MSC interact with the processes COLR_MAF040 and
COLR_MAF041 (3GPP TS 23.081 [14]) as described in subclauses 7.3.2 and 7.3.1.

6.3 Call forwarding services (3GPP TS 23.082)

6.3.1 Call Forwarding Unconditional (CFU)

The basic call handling process SRI_HLR interacts with the process MAFO07(3GPP TS 23.082 [15]) as described in
subclause 7.2.2.

6.3.2 Call Forwarding on mobile subscriber Busy (CFB)

The basic call handling process |ICH_VLR interacts with the process MAF008 (3GPP TS 23.082 [15]) as described in
subclause 7.3.2.

6.3.3 Call Forwarding on No Reply (CFNRYy)

The basic call handling process ICH_VLR interacts with the process MAF009 (3GPP TS 23.082 [15]) as described in
subclause 7.3.2.

6.3.4  Call Forwarding on mobile subscriber Not Reachable (CFNRc)

The basic call handling processes SRI_HLR and ICH_VLR interact with the process MAF010 (3GPP TS 23.082 [15])
as described in subclauses 7.2.2 and 7.3.2.
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6.4  Call wait (3GPP TS 23.083)

The basic call handling process ICH_VLR interacts with the process MAF013 (3GPP TS 23.083 [16]) as described in
subclause 7.3.2. Further details of the handling of call waiting are given in subclauses 7.3.1 and 7.3.2.

6.5  Call hold (3GPP TS 23.083)

Invocation of call hold before abasic call has been established will be rejected.

The basic call handling processes OCH_MSC and ICH_MSC interact with the procedures Process Hold _Request and
Process Retrieve Request as described in subclauses 7.1.1 and 7.3.1.

6.6 Multiparty (3GPP TS 23.084)

Invocation of multiparty before abasic call has been established will be rejected.

6.7 Closed user group (3GPP TS 23.085)

The basic call handling process OCH_VLR interacts with the process CUG_MAF014 (3GPP TS 23.085 [18]) as
described in subclause 7.1.2.

The basic call handling process SRI_HLR interacts with the process CUG_MAF015 (3GPP TS 23.085 [18]) as
described in subclause 7.2.2.

The interactions between call forwarding and CUG (3GPP TS 23.085 [18]) are handled as described in
subclause 7.2.2.6.

6.8 Advice of charge (3GPP TS 23.086)

The interactions between Advice of Charge (3GPP TS 23.086 [19]) and MO calls are handled as described in
subclauses 7.1.1 and 7.1.2.

The interactions between Advice of Charge (3GPP TS 23.086 [19]) and MT calls are handled as described in
subclauses 7.3.1 and 7.3.2.

6.9 User-to-user signalling (3GPP TS 23.087)

The basic call handling processes OCH_MSC, OCH_VLR, MT_GMSC and ICH_MSC interact with the UUS
supplementary service as described in subclauses 7.1.1, 7.1.2, 7.2.1 and 7.3.1 respectively.

6.10 Call barring (3GPP TS 23.088)

6.10.1 Barring of outgoing calls

The basic call handling process OCH_V LR interacts with the processes MAF017, MAF018 and MAF020
(8GPP TS 23.088 [21]) as described in subclause 7.1.2.

6.10.2 Barring of incoming calls

The basic call handling process SRI_HLR interacts with the processes MAF022 and MAF023 (3GPP TS 23.088 [21])
as described in subclause 7.2.2.
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6.11  Explicit Call Transfer (3GPP TS 23.091)

There is no interaction between Explicit Call Transfer and the basic call handling described in the present document.

6.12 Completion of Calls to Busy Subscriber (3GPP TS 23.093)
The basic call handling processes OCH_MSC, OCH_VLR, MT_GMSC, SRI_HLR, PRN_VLR, ICH_MSC and

ICH_VLR interact with the CCBS supplementary service as described in subclauses 7.1.1, 7.1.2, 7.2.1,7.2.2, 7.2.3,
7.3.1 and 7.3.2respectively.

6.13  Multicall (3GPP TS 23.135)

The basic call handling processes OCH_MSC, OCH_VLR, ICH_MSC & ICH_VLR interact with the Multicall
supplementary service as described in subclauses subclauses 7.1.1, 7.1.2, 7.3.1 and 7.3.2respectively.

7 Functional requirements of network entities

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

The entities described in this clause interwork with other entities over four different types of interface:
- Theluinterface, used to interwork between the MSC and the UTRAN or the UMTS UE;
- TheA interface, used to interwork between the MSC and the GSM BSS or the GSM MS;

- TheC, D & Finterfaces, used to interwork between the MSC & HLR (C), VLR & HLR (D) and MSC & EIR
(F);

- Telephony signalling interfaces, used to interwork between an MSC and another exchange.

The protocols used over the lu interface are RANAP, which is specified in 3GPP TS 25.413 [27], for interworking with
the UTRAN and DTAP, which is specified in 3GPP TS 24.008 [26], for interworking with the M S.

The protocols used over the A interface are BSSMAP, which is specified in 3GPP TS 48.008 [2], for interworking with
the BSSand DTAP, which is specified in 3GPP TS 24.008 [26], for interworking with the MS.

The protocol used over the C, D & Finterfacesis MAP, which is specified in 3GPP TS 29.002 [29].

For the purposes of the present document, the protocol used over telephony signalling interfacesis ISUP, whichis
specified in ITU-T Recommendations Q.761[33], Q.762 [34], Q.763 [35] and Q.764 [36]; other telephony signalling
systems may be used instead.

The present document shows the call handling application processes interworking with a protocol handler for each of
the protocols listed above. Each protocol defines supervision timers. If a supervision timer expires before a distant
entity responds to a signal, the handling is as defined in the appropriate protocol specification. In general, the protocol
handler reports timer expiry to the application as an error condition or negative response. Where atimer is shown in the
present document, therefore, it is an application timer rather than a protocol timer. Interworking with the protocol
handlers uses functional signal names which do not necessarily have a one-to-one correspondence with the names of
messages used in the protocols.

An MSC which receives an IAM from an originating exchange may react in three different ways:

- Itactsasatransit exchange, i.e. it relaysthe IAM to a destination exchange determined by analysis of the called
party address, and thereafter relays other telephony signalling between the originating and destination exchange
until the connection is released. This behaviour is not specific to UMTS or GSM;

- Itactsasaterminating exchange, i.e. it attemptsto connect the call to an M S currently registered in the service
area of the MSC;
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- ltactsasaGMSC, i.e. it interrogates an HLR for information to route the call. If the HLR returns routeing
information, the M SC uses the routeing information from the HLR to construct an |AM, which it sendsto a
destination exchange determined by analysis of the routeing information from the HLR.

Annex A describes the method which the M SC uses to decide how to process the |AM.

The SDL diagramsin this clause show the handling for a number of optional features and services. If the handling
consists only of acall to a procedure specific to the feature or service, the procedure call is omitted if the entity does not
support an optional feature or service. If the handling consists of more than a call to a procedure specific to the feature
or service, the text associated with each SDL diagram specifies the handling which appliesif the entity does not support
an optional feature or service. For simplicity of description, it isassumed that support for Operator Determined Barring
and the Call Forwarding and Call Barring supplementary services is mandatory.

7.1 MO call

7.1.1 Functional requirements of serving MSC

7.1.1.1 Process OCH_MSC

The variable TCH allocated is global data, accessible to the procedure Establish_Originating_TCH_If _Required.
The procedures CCBS_Report Not_Idle and CCBS_Check _Last_Call are specific to CCBS; they are specified in
3GPPTS23.093[23].

7.1.1.2 Procedure Process_Access_Request MSC

Sheet 1: the processing starting with the input signal " Send UESBI-Iu to Access Network™ is specific to PUESBINE. If
the M SC does not support PUESBINE, this signal will not be received.

Sheet 1: the task "Convert IMEISV to UESBI" is defined in 3GPP TS 23.195 [254].

Sheet 2: instead of using the explicit procedure Obtain_IMEI_MSC, the VM SC may encapsul ate the request for the
IMEI in the Start security procedures message; the BSS relays the response in the Security procedures complete
message to the MSC.

Sheet 2: the VM SC maps the negative response received on the B interface to the appropriate reject cause according to
the rules defined in 3GPP TS 29.010 [31].

Sheet 2: The Start security procedures message may indicate one of several ciphering agorithms, or (for GSM only) no
ciphering.

Sheet 2, sheet 3: At any stage, the MS may terminate the transaction with the network by sending a CM service abort
message.

Sheet 2, sheet 3: if the VM SC receives a Set-up message from the M S while the access request is being handled, the
message is saved for processing after the access request has been handled.

7.1.1.3 Procedure OG_Call_Setup_MSC

Sheet 1: the variables Alerting sent, MS connected and Reconnect are global data, accessible to the procedures
CCBS_Check_OG_Call, CCBS_OCH_Report_Failure, CCBS_OCH_Report_Success,
CCBS_Check_If_CCBS Possible, Send_Alerting_If Required and Send_Access Connect_If _Required.

Sheet 1. the variable UUSL result sent is specific to UUS. This variable is accessible to all UUS specific procedures.
Sheet 1. the procedure UUS_OCH_Check_Setup is specific to UUS; it is specified in 3GPP TS 23.087 [20].

Sheet 1: the VM SC converts the PLMN bearer capability negotiated between the VM SC and the MSto a basic service
according to the rules defined in 3GPP TS 27.001 [28].

Sheet 1: the procedure CAMEL_N_CSI_CHECK_MSC is specific to CAMEL Phase 3 or later, it is specified in
3GPPTS23.078[12].
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Sheet 1: the procedure Check_OG_Multicall_MSC is specific to Multicall; it is specified in 3GPP TS 23.135 [25]. If the
VM SC does not support Multicall, processing continues from the "Yes" exit of the test " Result=Pass?".

Sheet 1: the variable "On_Hold" is used only if the VM SC supports Call Hold.

Sheet 1, sheet 2, sheet 3, sheet 6: the procedure CCBS_OCH_Report_Failureis specific to CCBS; it is specified in
3GPPTS23.093[23].

Sheet 1, sheet 2, sheet 6, sheet 7, sheet 9: at any stage after the Set-up has been received, the MS may terminate the
transaction with the network by sending a Release transaction request.

Sheet 2, sheet 3, sheet 4, sheet 5, sheet 6, sheet 7, sheet 8, sheet 9: signals are sent to and received from the process
Subs FSM as described in subclause 7.4.

Sheet 3: the procedure Set_ CLI_Presentation_Indicator MSC is specific to CLIR. If the VM SC does not support CLIR,
processing continues from the "Yes" exit of the test "Result=Call alowed?'.

Sheet 3: the procedure CAMEL_OCH_MSC _INIT is specific to CAMEL; it is specified in 3GPP TS 23.078 [12]. If the
VM SC does not support CAMEL, processing continues from the "Yes" exit of the test "Result=Pass?".

Sheet 3: the procedure CAMEL_MO_Dialled_Servicesis specific to CAMEL phase 3 or later; it is specified in
3GPP TS 23.078[12]. If the VM SC does not support CAMEL phase 3 or later, processing continues from the " Pass’
exit of the test "Result?".

Sheet 3: the procedure CCBS_Check_OG_Call is specific to CCBS; it is specified in 3GPP TS 23.093 [23]. If the
VM SC does not support CCBS, processing continues from the "Yes' exit of the test " Result=Pass?".

Sheet 3: the procedure MOBILE_NUMBER_PORTABILITY _IN_OQoD is specific to Mobile Number Portability; it is
specified in 3GPP TS 23.066 [10].

Sheet 3: the procedure UUS _OCH_Set_Info_In_IAM is specific to UUS; it is specified in 3GPP TS 23.087 [20].

Sheet 3: the procedure CAMEL_Store_Destination_Address is specific to CAMEL phase 3 or later; it is specified in
3GPPTS23.078 [12].

Sheet 3: the procedure CCBS_OCH_Report_Successis specific to CCBS; it is specified in 3GPP TS 23.093 [23].

Sheet 3, sheet 5: the procedure CAMEL_OCH_LEG1_MSC is specific to CAMEL phase 4 or later; it is specified in
3GPP TS 23.078[12].

Sheet 4, sheet 7: the procedures CAMEL_Start TNRy and CAMEL_Stop_TNRYy are specific to CAMEL phase 2 or
later; they are specified in 3GPP TS 23.078 [12].

Sheet 4: thetask "UTU2Cnt := 0" is executed only if the VM SC supports UUS

Sheet 4: the procedure CAMEL_OCH_MSC_ALERTING is specific to CAMEL phase 4 or later; it is specified in
3GPP TS 23.078[12]. If the VM SC does not support CAMEL phase 4 or later, processing continues from the "Pass"
exit of the test "Result?".

Sheet 5: the procedure CAMEL_OCH_MSC_ANSWER is specific to CAMEL; it is specified in 3GPP TS 23.078 [12].
If the VM SC does not support CAMEL, processing continues from the "Yes' exit of the test "Result=Pass?".

Sheet 5: the procedure Set COLP_Info_ MSC is specific to COLP.
Sheet 5: the procedure Handle AoC_MO_MSC is specific to AoC.

Sheet 5; the task " Store CW treatment indicator for this call if received in SI12" is executed only if the VM SC supports
CAMEL phase 3 or later.

Sheet 5: The process CAMEL_OCH_LEG2 _MSC is specific to CAMEL phase 4 or later; it is specified in
3GPP TS 23.078[12].

Sheet 6: the procedures CCBS _Check_If CCBS Possible and CCBS_Activation_MSC are specific to CCBS; they are
specified in 3GPP TS 23.093 [23]. The task "Store CCBS Result” is executed only if the VMSC supports CCBS. If the
VM SC does not support CCBS, processing continues from the "CCBS Not Possible" exit of the test "CCBS Result".
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Sheet 6, sheet 7: the procedure CAMEL_OCH_MSC_DISC3 is specific to CAMEL Phase 1; it is specified in
3GPPTS23.078 [12].

Sheet 6, sheet 7: the procedure CAMEL_OCH_MSC_DISCA4 is specific to CAMEL Phase 2 or later; it is specified in
3GPPTS23.078[12].

Sheet 6, sheet 6: the procedure CAMEL_OCH_MSCL is specific to CAMEL phase 2 or later; it is specified in
3GPP TS 23.078 [12]. If the VM SC does not support CAMEL phase 2 or later, processing continues from the "No" exit
of the test " Result=Reconnect?".

Sheet 6, sheet 7, sheet 9: the processing in the branch beginning with the Int_Release_Call input will occur only if the
M SC supports CAMEL.

Sheet 7, sheet 9: the procedure UUS M SC_Check_UUS1_UUI is specific to UUS; it is specified in 3GPP
TS 23.087 [20].

Sheet 8: the input signal TNRy expired and al the subsequent processing are specific to CAMEL phase 2 or later, and
will occur only if the VM SC supports CAMEL phase 2 or later. The procedure CAMEL_OCH_MSC2 is specified in
3GPP TS 23.078[12].

Sheet 8: the input signal User To User is specific to UUS; it is discarded if the VM SC does not support UUS.

Sheet 8: the procedures UUS_MSC_Check_UUS2_UUI_to MSand UUS MSC_Check_ UUS2 UUI_to NW are
specific to UUS; they are specified in 3GPP TS 23.087 [20].

Sheet 9: the procedure CAMEL_OCH_MSC_DISCL1 is specific to CAMEL; it is specified in 3GPP TS 23.078 [12]. If
the VM SC does not support CAMEL, processing continues from the "No" exit of the test "Result=CAMEL handling?'.

Sheet 9: the procedure CAMEL_OCH_MSC_DISC2 is specific to CAMEL,; it is specified in 3GPP TS 23.078 [12]. If
the VM SC does not support CAMEL, processing continues from the "No" exit of the test "Result=CAMEL handling?".

Sheet 10: the procedure Process Hold_Request is specific to Call Hold; it is specified in 3GPP TS 23.083[16].
Sheet 10: the procedure Process Retrieve request is specific to Call Hold; it is specified in 3GPP TS 23.083[16].

7.1.1.4 Procedure Obtain_IMSI_MSC

The MS may terminate the transaction with the network while the VMSC is waiting for the MSto returnits IMSI. If a
CC connection has not been established, the MS uses CM Service Abort; otherwise it uses a Release, Release Complete
or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result to the parent process.

7.1.15 Procedure Authenticate. MSC

The MS may terminate the transaction with the network while the VM SC is waiting for the MSto respond to an
authentication request. If a CC connection has not been established, the MS uses CM Service Abort; otherwise it usesa
Release, Release Complete or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result
to the parent process.

7.1.1.6 Procedure Obtain_IMEI_MSC
The Send IMEI request to the MS specifies the IMEISV as the requested identity.

The MS may terminate the transaction with the network while the VM SC is waiting for the MSto return its IMEI. If a
CC connection has not been established, the MS uses CM Service Abort; otherwise it uses a Release, Release Complete
or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result to the parent process.

7.1.1.7 Procedure Check IMEI_MSC

The MS may terminate the transaction with the network while the VM SC is waiting for the MSto return its IMEI. If a
CC connection has not been established, the MS uses CM Service Abort; otherwise it uses a Release, Release Complete
or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result to the parent process.
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The MS may terminate the transaction with the network while the VM SC is waiting for the result of the IMEI check
from the EIR. If a CC connection has not been established, the MS uses CM Service Abort; otherwise it uses a Release,
Release Complete or Disconnect. The VM SC aborts the transaction with the VLR and returns an aborted result to the
parent process.

7.1.1.8 Procedure Establish_Originating_TCH_If Required

7.1.1.9 Procedure Set_CLI_Presentation_Indicator MSC

The MS may terminate the transaction with the network by sending a Release transaction message while aresponseis
awaited from the process CLIR_MAFO004. The message is saved for processing after return from the procedure.

7.1.1.10 Procedure Send_Alerting_If _Required

The test "Backward call indicator=no indication" refersto the called party's status field in the backward call indicators
parameter of the |SUP Address Complete message which triggered the call of the procedure
Send_Alerting_If_Required.

The procedures UUS M SC_Check_UUSL UUI and UUS_OCH_Set_Alert_And_Connect_Param are specific to UUS;
they are specified in 3GPP TS 23.087 [20]. If the VM SC does not support UUS, processing continues from the "Y es"
exit of the test "Result=Pass?".

If no useful information would be carried in the Progress message, it is not sent.

7.1.1.11 Procedure Set COLP_Info_MSC

The MS may terminate the transaction with the network by sending a Release transaction message while aresponseis
awaited from the process COLP_MAF006. The message is saved for processing after return from the procedure.

7.1.1.12 Procedure Send_Access_Connect_If Required

The test " Acknowledgement required” refersto the result returned by the procedure Handle AoC_MSC. If the VM SC
does not support AoC, processing continues from the "No" exit of the test " Acknowledgement required".

The procedure UUS_OCH_Set_Alert And_Connect_Param is specific to UUS, it is specified in 3GPP TS 23.087 [20].
If the VM SC does not support UUS, processing continues from the "Yes' exit of the test "Result=Pass?".

If no useful information would be carried in the Facility message, it is not sent.

7.1.1.13 Procedure Handle_ AoC_MO_MSC

The charging parameters and the Boolean variable Acknowledgement required are global data which can be read by the
parent process.
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Figure 6: Process OCH_MSC
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Figure 7a: Procedure Process_Access_Request_MSC (sheet 1)
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Result:= Result:= Result:= Result:=
Fail Fail Fail Pass
Wait_For_ W ait_For_ Wait_For_
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. . TMSI_Ack
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Figure 7b: Procedure Process_Access_Request_MSC (sheet 2)
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Procedure Process_Access_Request_MSC PAR_MSC3(3)
‘rProcedure inthe MSC T\ Wait For Signals to ffrom the left
'to handle a requestfrom 7‘ ™ SI_ Ac; are to/from the BSS;

:the MS for system access - sig nals to/from the right
*************** are to/from the VLR.

CM TMSI TMSI
service Abort Reallocation Reallocatio
abort Failure Complete

Forward Forward
Abort New TMSI New TMSI
negative ack
re sponﬁe
Result:= Result:= Result:=
Fail Fail Pass

X 0 0

Figure 7c: Procedure Process_Access_Request_MSC (sheet 3)
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Procedure OG_Call_Setup_MSC OCS_MSC1(11)
[Procedure in the originating VMSC |«
|to setup an outgoing call after a Setup” 1

| message has been received from the MS|
S |
Alerting sent:=False
|| Backward call indicator.=No indication
MS connected:=False
Reconnect=False
UUS1 result sent:=False
On_Hold=False
CAMEL _invocation:=False
————————
UUS_OCH_ |
Check_ — -1 See TS 23.087
Setup |
U
Convert
PLMN BC to
basic service
————————
|
ANk || — see Ts 238.078
- |
U
————————
|
Check_OG_ _
Multicall_ MSC g S0 U
U
No
Result=
Pass?
Yes
Release Send Info For
transaction Qutgoing Call
———————
|
CCBS*OCH* — -1 See TS 23.093
Report_Failure |

Wait_For_
MO _Call_
Result

Figure 8a: Procedure OG_Call_Setup_MSC (sheet 1)
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Procedure OG_Call_Setup_MSC OCS_MSC2(11)

e o
| Procedure in the originating VMSC N
|to setup an outgoing call after a Setup” 1

|message has been received from the MS1 Wait For
e e MO_Call_
Result
Send Info For
Release Complete Outgoing Call
transaction Call negative
response
ConvertPLMN BC
to channel
requirement
Call Release
Abort Proceeding transaction
Establish_
Originating_
TCH_If_
Required
No
Result=
Pass?
Yes
,,,,,,,, q ————————
| |
CCBS_OCH_ CCBS OCH_ || _
SESISIZE 008 ‘k - Report_Failure Report_Failure ﬂ‘ SEERISI28058
,,,,,,,,, |

oy 1 0y

Figure 8b: Procedure OG_Call_Setup _MSC (sheet 2)
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Procedure OG_Call_Setup_MSC

s
Procedure in the originating VMSC Y
|to setup an outgoing call after a Setup

No

Indicator

Set_CLI_
Presentation_|

Release
transaction

CAMEL_OCH|| '
MSC_INIT ‘

OCS_MSC3(11)

Signals to/from the left

are to/from the BSS;

signals to/from the right

are to/from the destination exchang
unless otherwise marked.

Reconnect:=
True

K

CAMEL_MO | |
Dialled_
Services L

Abort Fail

Result?
\@

0G_call

CCBS_Check||

N

"

Yes

Release
transaction

M

O
O

BILE NUMBER
ORTABILITY]
IN_QQoD v

v

To Subs_FsM - - {Call setup
i |failed

| |CCBS_OCH |
See TS 23.093 i Report_Failure

Set_Info

UuUS_ocH_||

Initial
Address

In_JAM— L

Legl _Status
:=Set-up

CAMEL_OCH|
LEGL MSC

Legl Status
]

Idle

Destination address:=
IAM.Called Party Address

"

CAMEL _Sto
Destination_

Address

re|| |

Wait_For_
ACM

Figure 8c: Procedure OG_Call_Setup _MSC (sheet 3)
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Procedure OG_Call_Setup_MSC
' Procedure in the originating VMSC 1,
'to set up an outgoing call after a Setup ,
rmessage has been received from the MS

Wait_For_
ACM

OCS_MSC4(11)

Signals to/from the left

are to/from the BSS;

signals to/from the right

are to/from the destination exchang
unless otherwise marked.

Address
Complete

CCBS_OCH |
Report_Succes

w

CAMEL_
Start TNRy

Send_
Alerting_If_
Required

Release

Release

AMEL_OCH
MSC_ALERTING

O

Fail

Release
transactio

Call setup
failed

Connect

wul

P
CCBS—OCH# - See TS 23.093
eport_Succe |

Result?

uTu2Cnt:=0

Alerting in
progress

Wait_For_
Answer

Reconnect

ECT
request

Answer

ECT
request

Wait_For

Answer

Answer

CAMEL _
Stop_TNRy

Figure 8d: Procedure OG_Call_Setup _MSC (sheet 4)
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Procedure OG_Call_Setup_MSC OCS_MSC5(11)
e o !
| Procedure in theoriginatingVMSC | \ Signals from the left
| 0 set up an outgoing call after a Setup” 1 arefrom the BSS;
| message has been received from the MSI signals tothe right
| — = aeto the process
‘ Subs_FSM
CAMEL_OCH_ ||
MSC_ANSWER ﬂ‘ See TS 23.078
L
No
Result=
Pass?
Yes
Yes
Result Set_ COLP_
Reconnect? Info_MSC
No
Hande_AoC_
MO_MSC
Send_Access_
Conrect_If_
Required
Yes
Call setup
failed
Wait_For_
Connect_Ack
MS connected=
True
Store CW treatment
— indicator for this call
if received in SlI2
******** A
call CAMEL_OCH_
established SeeTS23.08 - LEG2 MSC
,,,,,,,,, I
No
CAMEL phase 4 or later Legl Status
control relaionship exists? = Active
******** A
| CAMEL_OCH_
See TS 23.078 [ LEG1 MSC
(Legl_Status)
,,,,,,,,, I
" ear e

Figure 8e: Procedure OG_Call_Setup _MSC (sheet 5)
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Procedure OG_Call_Setup_MSC OCS_MSC6(11)
:}’;o;gdar:e iinitr;eioirigiir;aitir;gi\/il\lliszji B T\ Signals to/from the left
I'to set up an outgoing call after a Setup j‘ are to/from the BSS;

} message has been received from the MS, Wait_For_ signals to/from the right
”””””””””””” ACM are to/from the destination exchange
unless otherwise marked.
\’F ””””
Release rerom
transaction Release T destination
,exchange
T cCBS ‘Check T
| o | | | |
CCBS OCH_|| _ |50 15 23,003 f Gogs 1l - = see TS 23003 See TS 23093~ - ||SCBS_OCH_
Report Failure | Possible | | Report_Failure
C oss‘:lble L ‘
Store CCBS
Result
CAMEL Phase 2 CAMEL Phase 2
or higher or higher
supported ? supported ?
No Yes No Yes
Yes Release cause=
No answer
from user?
No
CAMEL_OCH | CAMEL_OCH | CAMEL_OCH | CAMEL_OCH |
MSC_DISC3 MSC_DISC4 MSC_DISC3 MSC1 T
|
|
l
N | j——————==-
o I
Result= ! Release
“Re con@ ﬂ‘ SeeTs 23.078 transaction
L - - - - - —
Yes
3
CCBS
ccBS Possible
Result
CCBS Not
Possible
e
CCBS_ I
Release Release_ Activation - -+See TS 23.093 Release
transaction - |
MSC C
e
Call setup !
tailed ﬂ‘ To Subs_FSM
L - - - - - —

Figure 8f: Procedure OG_Call_Setup _MSC (sheet 6)
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| -
1 Procedure in the originating VMSC i
I'to set up an outgoing call after a Setup
| message has been received from the MS

Procedure OG_Call_Setup_MSC

-

OCS_MSC7(11)

Wait_For_Connect_Ack
Wait_For_Answer

Release
transaction

Release

Int_Release/
Call

J

CAMEL Phase 2 CAMEL Phase 2

or higher or higher

supported ? ; supported ?

No S No Yes
Y
es Release cause=
No answer from user?
No
e
CAMEL_OCH | CAMEL_OCH | CAMEL_OCH | CAMEL_OCH|| ! Release
MSC_DISC3 MSC_DISC4 MSC_DISC3 MSC1 7 See TS 23.078 transaction
L
UUSWMSC T No
! — | =
Check_ |l - - See TS 23.087 tesult
UUS1_UUI L 77777777 :
Yes
”””” a
| UUS_MSC_
See TS 23.087 - - Check_ 3
777777777 1 UuUS1_Uul
Release
Release transaction Release

Call setup
failed

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

are to/from the destination exchange
unless otherwise marked.

Figure 8g: Procedure OG_Call_Setup _MSC (sheet 7)
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Procedure OG_Call_Setup_MSC OCS_MSC8(11)
:}’;o;gdar:e iinitr;eioirigiir;aitir;gi\/il\lliszji B T\ Signals to/from the left

I'to set up an outgoing call after a Setup j‘ are to/from the BSS;

} message has been received from the MS, signals ta/fromthe right

are to/from the destination exchange

unless otherwise marked.
Wait_For_
Answer

SR
User to User to TNRy N Internal
User User expired |
wswmsc_[|
Check_UUS2 |r — - See TS 23.087 Release
UUI_to_NW L
77777777 | [[uus_msc T
| | _ C |
See TS 23.087 - - {Check_UUS2 | A M,\ﬁls‘—C(;CH-- - +SeeTS 23.078
777777777 ! UUI_to_MS L
Release Reconnect
Result? >—————
Continue,
Release Fail
transaction
77777777 a

|
To Subs_FSM ~ - - - f(;"iillgdSEtup
Wait For_ \ |
Answer
@ 3

Figure 8h: Procedure OG_Call_Setup _MSC (sheet 8)
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Procedure OG_Call_Setup MSC OCS_MSC9(11)
:Erio;:eidzlr; iiniﬂ;eioirig;ir;a{ir;gi\/iMisici B T\ Signals to/from the left
'to set up an outgoing call aftera Setup j‘ are to/from the BSS;

}message has been received from the MS; signals to/from the right
************************ are to/from the destination exchange
unless otherwise marked.
<Nait_For_Clea>
”””” a
Release ! Int_Release/
transaction Release from gsmSSF ‘r “cal
,,,,,,,,, I

wswmsc_|| wswmsc || Release

Check_ - +See TS 23.087 Check_ - +See TS 23.087 transaction
UUS1_Uul L UuUS1_uul L

It - - - - -7 I\ - - - - - -~
CAMEL_OCH]| CAMEL_OCH||
MSC_DISC1 4‘ See TS 23.078 MSC_DISC2 4‘ See TS 23.078

esﬁﬂs\Yes
CAMEL
andling?

No
Release
Release transaction Release
e
Call !
cleared fﬂ‘To Subs_FSM
L

Figure 8i: Procedure OG_Call_Setup _MSC (sheet 9)
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Procedure OG_Call_Setup MSC OCS_MSC10(11)
:Erio;:eidzlrie iiniﬂ;eioirig;ir;a{ir;gi\/iMisici B T\ Signals to/from the left

'to set up an outgoing call aftera Setup j‘ are to/from the BSS

}message has been received from the MS,

77777777777777777777777 Wait_For_
Clear

Hold Retrieve
request request
ol ol
upported? upported?
Yes No No Yes

,,,,,,,, . 5 5 e
See3GTs | | E’Cﬁfs— Hold Retrieve R";C_ess— | ___!See3GTs
23.083 ! olc_ reject reject etneve_ 123.083
777777777 i Request Request oo

Wait_For_
Clear

Figure 8j: Procedure OG_Call_Setup _MSC (sheet 10)
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Procedure OG_Call_Setup MSC

:Procedure in the originating VMSC T\

'to set up an outgoing call aftera Setup j‘

}message has been received from the MS,

Wait_For_
Clear

ECT MPTY

request request
ECT MPTY
request request

Wait_For_
Clear

OCS_MSC11(11)

Signals from the left

are from the BSS;

signals to the right

are to the Subs_FSM process.

Figure 8k: Procedure OG_Call_Setup _MSC (sheet 11)
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Procedure Obtain_IMSI_MSC OIMSI_M1(1)

|Procedure inthe MSC |\

o obtain the IMS|from the MS |
land relay it to the VLR |

Signals to/from the left
are to/from the BSS;
Signals toffrom the right Send
are to/from the VLR IMSI
W ait_For_
IMSI
Send IMSI Release Send_IMSI
ack transaction negative
response
Release
transaction
Provide
IM Sl ack Abort
Result:= Result:=
Pass Aborted

o o

Figure 9: Procedure Obtain_IMSI_MSC
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Procedure Authenticate_MSC AUT_MSC1(1)

:Procedure inthe MSC T\
o obtain an authentication |
{response from the MS |
and relay it to the VLR |

Signals to/from the left
are to/from the BSS;
Signals toffrom the right Authenticate

are to/from the VLR
W ait_For_
uth_Response

Authenticate Release Authenticate
ack transaction negative
response

Authenticate Authe_nncate
Abort negative
ack
response
Release
transaction

Wait_For_ Result:=
Auth_Result Aborted

Authenticati Authenticati
accepted rejected

Authentication
rejected

Result:=
Pass

Figure 10: Procedure Authenticate_ MSC
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Procedure Obtain_IMEI_MSC OIMEI_M1(1)

|Procedure inthe MSC |\

'o obtain the IME| from the MS |
land relay it to the VLR |

Signals to/from the left
are to/from the BSS;
Signals toffrom the right Send
are to/from the VLR IMEI
W ait_For_
IMEI
Send IMEI Release Send_IMEI
ack transaction negative
response
Release
transaction
Provide
IMEI ack Abort
Result:= Result:=
Pass Aborted

) o

Figure 11: Procedure Obtain_IMEI_MSC
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Procedure Check _IMEI_MSC CIMEI_M1(1)
r- - - - oo - . T T T T N
|Procedure inthe MSC to check the | \

I'IMEI and relay the result to the VLR 7‘
|
S |
Yes
IMEI
Signals toffrom the left vailable?
are to/from the BSS; No
signals to/from the right
are to/from the VLR
unless marked otherwise.
Send IMEI
W ait_For_
IMEI
CM_ Send_IMEI Send IMEI
service negative ack
abort response
m——mm -
Release Check IMEI iTo EIR
transaction &c 7T °
Wait_for_
Abort Check_IMEI_
Result
- - - - -~ - - - - -~
= Check IMEI | |
igf)ll:ltléd Sae:\esaasc?ion negative - - - -From EIR acgkeck MBI~ - From EIR
response e e
b Check IMEI Check IMEI
ort negative ack
response
Result:= Result:=
Aborted Pass

Figure 12: Procedure Check _IMEI_MSC
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Procedure Establish_Originating_ TCH_If Required EOTCIR1(1)
: E’r;)(;e;jaré |;1 }h;azjﬁgﬁniaﬁnig 7\/?\/(8(7: T \ Signals to/from the left

I'to e stablish a Traffic Channel j‘ are ta/from the BSS;

} if one has not been established | signals to the right are

1 for this call ! to the process Subs_FSM

TCH_Check
Use existing Allocate Aborted, Fail Reject
Allocate
channel
Wait_For_
Allocation_
Complete
Release Allocation Allocation
fransaction failure complete
Release
transaction
Result:= Result:= Result:= Result:= Result:=
Pass Fail Pass Fail Rejected
Call setup Call setup
failed failed

)

Figure 13: Procedure Establish_Originating_TCH_If Required
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Procedure Set_CLI_Presentation_Indicator MSC

CAIND_M1(1)
[Procedure inthe MSC |
Ito determine the CLI B
:presentation indicator value,
Signals toffrom the right
are to/from the process Initiate
CLIR_MAF004 )
handling
of CLIR

W ait_For_
CLIR_Info

- - - - -~ "
Continue
Release ! Clear
transaction /-~ 7Ffom BSS call call
! handling
Result:= Result:=
Call not Call
allowed allowed

X X

Figure 14: Procedure Set_CLI_Presentation_Indicator_MSC
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Procedure Send_Alerting_If_Required SALTIR1(1)

r---— -~ -~ - - - - - - -

| Procedure to send an N Sign als to the left
IAlerting message to the MST are to the BSS

:if one is required for this call,

True
Alerting sent

False

True tces
Connect

False

Yes A
Backward call indicator=
no indication?

No

‘ UUS_MSC_ UUS_OCH_Set||
See TS 23.087 - - Check_ Alert_And_ | - +See TS 23.087
! Uus1i_uul Connect_Paran !

No
esult=
Pass?

Yes

Progress Alerting

Alerting sent:=
True

Result:= Result:=
Pass Fail

o o

Figure 15: Procedure Send_Alerting_If _Required
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