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1.1 References

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

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

» For aspecific reference, 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 TS 21.905: "3G Vocabulary”.

[2] 3GPP TS 23.008: "Organization of subscriber data".

[3] Void.

[4] 3GPP TS 23.070: "Routeing of calls to/from Public Data Networks (PDN)".

[5] g('BPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage

[6] 3GPP TS 29.060: "GPRS Tunnelling protocol (GPT) across the Gn and Gp interface”.

[7] GSM 03.20: "Digital cellular telecommunications system (Phase 2+); Security related network
functions’.

[8] GSM 09.03: "Digital cellular telecommunications system (Phase 2+); Signalling requirements on

interworking between the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN) and the Public Land Mobile Network (PLMN)".

[9] GSM 11.11: "Digital cellular telecommunications system (Phase 2+); Specification of the
Subscriber Identity Module - Mobile Equipment (SIM - ME) interface".

[10] ITU-T Recommendation E.164: "The international public telecommunication numbering plan”.

[171] ITU-T Recommendation E.212: "The international identification plan for mobile terminals and
mobile users".

[12] ITU-T Recommendation E.213: "Telephone and ISDN numbering plan for land Mobile Stationsin
public land mobile networks (PLMN)".

[13] ITU-T Recommendation X.121: "International numbering plan for public data networks".

[14] RFC 791: "Internet Protocol”.

[15] RFC 1883: "Internet Protocol, Version 6 (IPv6) Specification".

[16] 3GPP TS 25.401: "UTRAN Overall Description”.

[17] 3GPP TS 25.413: "UTRAN lu Interface RANAP Signalling".

[18] RFC 2181 “Clarifications to the DNS Specification”.

[19] RFC 1035: “Domain Names - |mplementation and Specification”.

[20] RFC 1123: “Requirements for Internet Hosts -- Application and Support”.

[21] 3GPP TS 23.236: "Intra Domain Connection of RAN Nodesto Multiple CN Nodes".

[22] 3GPP TS 44.118: “Radio Resource Control (RRC) Protocol, lu Mode”.
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2.6 Structure of TLLI

A TLLI isbuilt by the MS or by the SGSN either on the basis of the P-TMSI (local or foreign TLLI), or directly
(random or auxiliary TLLI), according to the following rules.

The TLLI consists of 32 bits, numbered from O to 31 by order of significance, with bit O being the L SB.
A loca TLLI isbuilt by aMSwhich hasavalid P-TMSI asfollows:
bits 31 down to 30 are set to 1; and
bits 29 down to 0 are set equal to bits 29 to 0 of the P-TMS.
A foreign TLLI isbuilt by aMS which hasavalid P-TMSI asfollows:
bit 31 isset to 1 and bit 30 is set to 0; and
bits 29 down to 0 are set equal to bits 29 to 0 of the P-TMSI.
A random TLLI isbuilt by an MS as follows:
bit 3lissetto 0;
bits 30 down to 27 are set to 1; and
bits 0 to 26 are chosen randomly.
Anauxiliary TLLI isbuilt by the SGSN as follows:
bit 3lissetto 0;
bits 30 down to 28 are set to 1,
bit 27 is set to 0; and
bits 0 to 26 can be assigned independently.
Other types of TLLI may be introduced in the future.

Part of the TLLI codespace isre-used in GERAN to allow for the inclusion of the GERAN Radio Network Temporary
Identifier in RLC/MAC messages. The G-RNTI isdefined in 3GPP TS 44.118 [22].

The structure of the TLLI isthen summarised in table 1:

Table 1: TLLI structure

31 30 29 28 27 26t0 0 Type of TLLI

1 1 T T T T Local TLLI

1 0 T T T T Foreign TLLI

0 1 1 1 1 R Random TLLI

0 1 1 1 0 A Auxiliary TLLI

0 1 1 0 X X Reserved

0 1 0 X X X Reserved

0 0 0 0 G G Part of the assigned G-RNTI
00 00 x0 x1 R xR ReservedRandom G-RNTI

X

‘T",'R’,'A’ ‘G’ and ‘X’ indicate bits which can take any value for thetype of TLLI. More precisely, ‘T’ indicates bits
derived fromaP-TMSI, ‘R’ indicates bits chosen randomly, ‘A’ indicates hits chosen by the SGSN ‘G’ indicates bits
taken-derived from the assigned G-RNTland ‘X’ bitsin reserved ranges.

3GPP
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***x*% First Modified Section ****

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 aspecific reference, subseguent 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 refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "V ocabulary for 3GPP Specifications'.

[2] 3GPP TS 23.002: "Network Architecture”.

[3] 3GPP TS 23.153: "Out of Band Transcoder Control; Stage 2".

[4] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage
3"

[5] ITU-T Recommendation H.248: " Gateway Control Protocol”.

[6] gGPP TS 29.232: "Media Gateway Controller (MGC); Media Gateway (MGW) interface; Stage

[7] 3GPP TS 29.415: "Core Network Nb User Plane Protocols; Stage 3.

[8] 3GPP TS 23.009: "Handover procedures’.

[9] 3GPP TS 23.072: "Call Deflection (CD) supplementary service; Stage2".

[10] 3GPP TS 23.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL) -
Phase 3; Stage 2".

[11] 3GPP TS 23.079: "Support of Optimal Routeing (SOR); Technical Realisation”.

[12] 3GPP TS 23.082: "Call Forwarding (CF) Supplementary Services; Stage 2".

[13] 3GPP TS 23.083; "Call Waiting (CW) and Call Hold (HOLD) Supplementary Services, Stage 2".

[14] 3GPP TS 23.084: "Digital cellular telecommunications system (Phase 2+); Multi Party (MPTY)
Supplementary Service; Stage 2.

[15] 3GPP TS 23.091: "Explicit Call Transfer (ECT) Supplementary Service; Stage 2".

[16] 3GPP TS 23.093: "Technical realisation of Completion of Callsto Busy Subscriber (CCBYS);
Stage 2.

[17] 3GPP TS 23.135: "Multicall supplementary service; Stage 2".

[18] 3GPP TS 23.108: "Mobileradio interface layer 3 specification; Core Network Protocols; Stage 2".

[19] GSM TS 02.32: "Immediate Service Termination (IST); Service Description; Stage 1".

[20] 3GPP TS 25.415: "UTRAN lu Interface User Plane Protocols'.
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[21] 3GPP TS 29.414: "Core Network Nb Data Transport and Transport Signalling".

[22] 3GPP TS 29.205: "Application of Q.1900 Series to Bearer Independent circuit-switched core
network architecture; Stage 3".

[23] 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)".

[24] GSM TS 03.45: "Technical realization of facsimile group 3 transparent”.
[25] 3GPP TS 23.146: "Technical realization of facsimile group 3 non-transparent”.
[26] 3GPP TS 23.226: "Global Text Telephony (GTT)"

3 Déefinitions, symbols and abbreviations

**xx* Sacond Modified Section ****

6.1.1 Forward bearer establishment

The mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following paragraphs
describe the additional requirements for the bearer independent CS core network. If out-of-band transcoder control is
applied for a speech call, it shall be performed in accordance with 3GPP TS 23.153 [3].

MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the access bearer assignment or the
network side bearer establishment. This may happen either before sending the IAM or after receiving the Bearer
Information message. In the latter case, the MGW selection may be based on a possibly received MGW-id from the
succeeding node (bullet 1 or bullet 2 in figure 6.2).

Initial addressing

The MSC server shall indicate in the IAM that forward bearer establishment isto be used. If access bearer assignment
has not been completed, the MSC server shall indicate that the Continuity message will follow. However, if late access
bearer assignment (assignment after alerting or answer) is used the MSC server shall not indicate that the Continuity
message will follow. The MSC server provides the bearer characteristics to the succeeding node in the IAM. If the
MGW is selected at an earlier stage the MGW-id may aso be provided in the IAM (bullet 1 in figure 6.2).

Network side bearer establishment

The MSC server shall either select bearer characteristics or requests the MGW to select and provide the bearer
characteristics for the network side bearer connection before sending the lAM. In the latter case the MSC server uses
the Prepare Bearer procedure to request the MGW to select the bearer characteristics. After the succeeding node has
provided a bearer address and a binding reference in the Bearer Information message the M SC server uses the Establish
Bearer procedure to request the MGW to establish a bearer towards the destination MGW. The MSC server provides the
MGW with the bearer address, the binding reference and the bearer characteristics (bullet 2 in figure 6.2).

Access bearer assignment
The MSC server shall select bearer characteristics for the access bearer.

For UTRAN, before the MSC server starts the access bearer assignment, the MSC server requests the MGW to prepare
for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide
abearer address and a binding reference, and provides the MGW with the bearer characteristics. For speech calls, the
MSC server shall provide the MGW with the speech coding information and conditionally GTT related information in
accordance with 3GPP TS 23.226 [26] for the bearer. For a non-speech call the MSC server aso provides the MGW

CR page 4
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with aPLMN Bearer Capability [4]. After the MGW has replied with the bearer address and the binding reference the
MSC server requests access bearer assignment using the provided bearer address and binding reference (bullet 3in
figure 6.2).

For GERAN, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit
procedure to seize a TDM circuit. For a non-speech call the M SC server also provides the MGW with a PLMN Bearer
Capability [4] and a GSM channel coding. After the MGW has replied to the TDM circuit seizure, the MSC server
reguests access bearer assignment (bullet 4 in figure 6.2).

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures

[6].

Confirmation of bearer establishment

If the IAM which was sent to the succeeding node indicated that the Continuity message will follow, the MSC server
sends the Continuity message when the access bearer assignment has been completed (bullet 5 in figure 6.2).

Through-Connection

During any one of the Prepare Bearer, Reserve Circuit and Establish Bearer procedures, the MSC server will use the
Change Through-Connection procedure to request the MGW to through-connect the bearer terminations so that the
bearer will be backward through-connected (bullet 2, and bullet 3 or 4 in figure 6.2).

When the MSC server receives the answer indication, it requests the MGW to both-way through-connect the bearer
using the Change Through-Connection procedure (bullet 6 in figure 6.2).

Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the answer indication using the Activate I nterworking Function procedure (bullet 6 in figure
6.2).

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of voice processing functions in the bearer terminations. For
non-speech calls, the MSC server has the ability to instruct the MGW to disable the voice processing functions (bullet 6
infigure 6.2).

Failure handling in MSC server

If any procedure between the MSC server and the MGW has not completed successfully or the MSC server receives a
Bearer Released procedure from the MGW, the call shall be cleared as described in clause 7.3, (G)M SC server initiated
call clearing or in clause 7.4, MGW initiated call clearing. Alternatively, the MSC server may only release the resources
inthe MGW that caused the failure, possibly select anew MGW for the bearer connection and continue the call
establishment using new resources in the selected MGW.

CR page 5
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Example

Figure 6.1 shows the network model for the mobile originating call. The 'squared’ line represents the call control
signalling. The 'dotted' line represents the bearer control signalling (not applicable in A-interface) and the bearer. The
MSC server seizes one context with two bearer terminations in the MGW. The bearer termination T1 is used for the
bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the succeeding MGW.

oss,
NENGS

Figure 6.1 Basic Mobile Originating Call, Forward Bearer Establishment (network model)

Figure 6.2 shows the message sequence chart example for the mobile originating call. In the example the MSC server
requests seizure of the network side bearer termination and establishment of the bearer when the Bearer Information
message is received from the succeeding node. After the network side bearer termination is seized the M SC server
reguests seizure of the access side bearer termination. When the M SC server receives an answer indication, it shall
requests the MGW to both-way through-connect the bearer terminations. The M SC shall also request the possible
activation of the interworking function in both terminations and the possible activation of the voice processing functions
for the bearer terminations.

CR page 6
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RNC/BSC MSC-S MGW
SETUP -
CALL PROCEEDING -
1 Initial Address -
- Bearer Infofmation
Context ($ ADD.request ($ .
® 13 U ®) ! |Etablish Bearer +
Context (C1) <ADD.repIy (T2) Change Through-Connection
Bearer Establishment

[ lumrs: N

Context (Cl)@ ADD.request ($) -

Prepare Bearer +
Context (C1) <ADD.repIy () Change Through-Connection
RAB<ASSIGNM ENT REQQ
Bearer Establishment and lu UP
Initiplization UP Init

K RAB ASSIGNMENT QOMPL UP It Ack -
[ leshi: )

Context (Cl)@ ADD.request (T1)>

Reserve Circuit +
Context (C1) <ADD.repIy () Change Through-Connection
ASﬂGNM ENT REQUEST
ASSIGNMENT COM PL
N Y,
5 Contindity -

Figure 6.2/1 Basic Mobile Originating Call, Forward Bearer Establishment (message sequence chart)
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UE RNC/BSC MSC-S MGW
» Address CompILte
- ALERTING
- Answer

Context (C1) MOD.request (T1) Change Through-Connection +
- Activate Inter-Working Function

(when applicable) +
Activate Voice Processing
Function (when applicable)

Context (C1)| | MOD.reply (T1)

Context (C1) MOD.request (T2)

Activate Inter-Working
Function (when applicable)
Activate Voice Processing
Function (when applicable)

Context (C1) - MOD.reply (T2)

CONNECT

A

Figure 6.2/2 Basic Mobile Originating Call, Forward Bearer Establishment
(message sequence chart continue)

**** Third Modified Section ****

6.1.2 Backward bearer establishment

The basic mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following
paragraphs describe the additional requirements for the bearer independent CS core network. If out-of-band transcoder
control is applied for a speech call, it shall be performed in accordance with 3GPP TS 23.153 [3].

MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the access bearer assignment or the
network side bearer establishment. This happens before sending the IAM (bullet 1 or 2 in figure 6.4).

Network side bearer establishment

The MSC server shall either select preferred bearer characteristics or requests the MGW to select and provide the bearer
characteristics for the network side bearer connection before sending the IAM. The MSC server requests the MGW to
prepare for the network side bearer establishment using the Prepare Bearer procedure. The MSC server requests the
MGW to provide abearer address and a binding reference, and provides the MGW with the preferred bearer
characteristics or requests the MGW to select and provide the bearer characteristics (bullet 3 in figure 6.4). After the
MGW has replied with the bearer address, the binding reference and the bearer characteristics (if requested), the MSC
server sends the |AM to the succeeding node.

Initial addressing

The MSC server shall indicatein the lAM that backward bearer establishment is to be used. If access bearer assignment
has not been completed, the MSC server shall indicate that the Continuity message will follow. However, if late access
bearer assignment (assignment after aerting or answer) is used the MSC server shall not indicate that the Continuity
message will follow. The MSC server provides the bearer characteristics, the bearer address and the binding reference
to the succeeding node in the IAM. The MSC server may also provide the MGW-id in the IAM (bullet 4 in figure 6.4).

CR page 8
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Access bearer assignment
The MSC server shall select bearer characteristics for the access bearer.

For UTRAN, before the MSC server starts the access bearer assignment, the M SC server requests the MGW to prepare
for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide
abearer address and a binding reference, and provides the MGW with the bearer characteristics. For speech calls, the
MSC server shall provide the MGW with the speech coding information and conditionally GTT related information in
accordance with 3GPP TS 23.226 [26] for the bearer. For a non-speech call the MSC server aso provides the MGW
with aPLMN Bearer Capability [4]. After the MGW has replied with the bearer address and the binding reference the
MSC server requests access bearer assignment using the provided bearer address and binding reference (bullet 1 in
figure 6.4).

For GERAN, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit
procedure to seize a TDM circuit. For a non-speech call the M SC server also provides the MGW with a PLMN Bearer
Capability [4] and a GSM channel coding. After the MGW has replied the TDM circuit seizure the MSC server requests
access bearer assignment (bullet 2 in figure 6.4).

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures

(6]
Confirmation of bearer establishment

If the IAM was sent to the succeeding node indicating that the Continuity message will follow, the MSC server sends
the Continuity message when the access bearer assignment has been completed.

Through-Connection

During the Prepare Bearer or Reserve Circuit procedures, the MSC server will use the Change Through-Connection
procedure to request the MGW to through-connect the bearer terminations so that the bearer will be backward through-
connected (bullet 1 or 2, and bullet 3 in figure 6.4).

When the MSC server receives the answer indication, it requests the MGW to both-way through-connect the bearer
using the Change Through-Connection procedure (bullet 5 in figure 6.4).

Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the answer indication using the Activate I nterworking Function procedure (bullet 5in figure
6.4).

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of the voice processing functionsin the bearer terminations.
For non-speech calls, the MSC server has the ahility to instruct the MGW to disable the voice processing functions
(bullet 5in figure 6.4).
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Failure handling in MSC server

If any procedure between the MSC server and the MGW has not completed successfully, the call shall be cleared as
described in clause 7.3, (G)MSC server initiated call clearing. Alternatively, the MSC server may only release the
resourcesin the MGW that caused the failure, possibly select anew MGW for the bearer connection and continue the
call establishment using new resources in the selected MGW.

Example

Figure 6.3 shows the network model for the mobile originating call. The 'squared’ line represents the call control
signalling. The 'dotted’ line represents the bearer control signalling (not applicablein A-interface) and the bearer. The
MSC server seizes one context with two bearer terminations in the MGW. The bearer termination T1 is used for the
bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the succeeding MGW.

oss,
NENGS

Figure 6.3 Basic Mobile Originating Call, Backward Bearer Establishment (network model)

Figure 6.4 shows the message sequence chart example for the mobile originating call. In the example the MSC server
requests seizure of the access side bearer termination and network side bearer termination. As the access bearer
assignment has been completed before the |AM, no Continuity message will be sent. When the MSC server receives an
answer indication, it requests the MGW to both-way through-connect the bearer terminations. The MSC server, shall
also request the possible activation of the interworking function in both bearer terminations. The MSC server shall
request the possible activation of the voice processing functions for the bearer terminations.
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Figure 6.4/1 Basic Mobile Originating Call, Backward Bearer Establishment
(message sequence chart)
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UE RNC/BSC MSC-S MGW
- Address CompILte
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—
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Context (C1) MOD.request (T1)_ | |Change Through-Connection +
Activate Inter-Working Function
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Processing Function (when
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Function (when applicable) +
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Function (when applicable

Context (C1) MOD.request (T2)

Context (C1)| | MOD.reply (T2)

-t CONNECT

Figure 6.4/2 Basic Mobile Originating Call, Backward Bearer Establishment
(message sequence chart continue)

***x*% Fourth Modified Section ****

6.2.1.2 MSC server

Paging

If the network side bearer establishment is delayed whilst the paging procedure is completed, the MSC server startsthe
Start Bearer_Establishment timer when the paging procedure is started. The Start Bearer Establishment timer is
stopped when the paging procedure is completed, or optionally when the Call Confirmed message isreceived in
accordance with 3GPP TS 23.153 [3]. If the Start_Bearer_Establishment timer expires, the MSC server startsthe
network side bearer establishment.

Call setup

The MSC server indicates to the UE in the SETUP message that early access bearer assignment is used in order to
establish the bearer end-to-end before the UE starts alerting. The MSC server indicates to the UE in SETUP message
that early access bearer assignment is used if either of the following conditionsis satisfied before sending the SETUP
message (bullet 2 in figure 6.6):

1. Theincoming IAM indicated that the Continuity message will follow, but no Continuity message has been
received;

2. A notification of successful bearer establishment in the network side has not been received from the MGW.

MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the network side bearer
establishment or the access bearer assignment. This happens at |atest after the UE has sent the Call Confirmed message.
If the MSC server received an MGW-id from the preceding node, it may use this for the MGW selection (bullet 3 in
figure 6.6).
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Network side bearer establishment

The MSC server requests the MGW to prepare for the network side bearer establishment using the Prepare Bearer
procedure. The MSC server requests the MGW to provide a bearer address, a binding reference and to notify when the
bearer is established (bullet 3 in figure 6.6). The MSC server aso provides the MGW with the bearer characteristics that
was received from the preceding node in the IAM. After the MGW has replied with the bearer address and the binding
reference, the M SC server provides the Bearer |nformation message to the preceding node. The MSC server may also
provide the MGW-id in the Bearer Information message.

Access bearer assignment
The access bearer assignment may be started when both of the following conditions are satisfied:
1. Either:

a. Theincoming |AM indicated that the Continuity message will follow, and a Continuity message has been
received from the preceding node, or

b. Theincoming IAM did not indicate that the Continuity message will follow;

2. A notification of successful bearer establishment in the network side has been received from the MGW (bullet 6
in figure 6.6).

The MSC server shall select bearer characteristics for the access bearer.

For the access bearer assignment in UTRAN the MSC server regquests the MGW to prepare for the access bearer
establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer addressand a
binding reference, and provides the MGW with the bearer characteristics. For speech calls, the MSC server shall

provide the MGW with the speech coding information and conditionally GTT related information in accordance with
3GPP TS 23.226 [26] for the bearer. For a non-speech call the MSC server also provides the MGW with aPLMN
Bearer Capability [4]. After the MGW has replied with the bearer address and the binding reference the M SC server
requests the access bearer assignment using the provided bearer address and the binding reference (bullet 9 in figure
6.6).

For GERAN, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit
procedure to seize a TDM circuit. For a non-speech call the M SC server also provides the MGW with a PLMN Bearer
Capability [4] and a GSM channel coding. After the MGW has replied the TDM circuit seizure the MSC server requests
access bearer assignment (bullet 10 in figure 6.6).

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures
[6]. The notification of bearer establishment shall not be sent until the Nb UP has been initialised.

Called party alerting

For a speech call, when the MSC server receives an Alerting message, it requests the MGW to provide aringing tone to
the calling party using the Send Tone procedure (bullet 11 in figure 6.6).

NOTE: Other kind of tones may be provided to the calling party at an earlier stage of the call establishment.

Called party answer

For a speech call, when the MSC server receives a Connect message, it requests the MGW to stop providing the ringing
tone to the calling party using the Stop Tone procedure (bullet 12 in figure 6.6).
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Through-Connection

During the Prepare Bearer and Reserve Circuit procedures, the MSC server will use the Change Through-Connection
procedure to request the MGW to through-connect the bearer terminations so that the bearer will be not through-
connected (bullet 3, and bullet 9 or 10 in figure 6.6).

When the MSC server receives the Connect message, it requests the MGW to both-way through-connect the bearer
using the Change Through-Connection procedure (bullet 12 in figure 6.6).

Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the Connect message using the Activate Interworking Function procedure (bullet 12 in
figure 6.6).

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of the voice processing functionsin the bearer terminations.
For non-speech calls, the MSC server has the ahility to instruct the MGW to disable the voice processing functions
(bullet 12 in figure 6.6).

Failure handling in MSC server

If any procedure between the MSC server and the MGW is not completed successfully, the call shall be cleared as
described in clause 7.3, (G)MSC server initiated call clearing. Alternatively, the MSC server may only release the
resourcesin the MGW that caused the failure, possibly select anew MGW for the bearer connection and continue the
call establishment using new resources in the selected MGW.

Example

Figure 6.5 shows the network model for the basic mobile terminating call. The 'squared’ line represents the call control
signalling. The 'dotted' line represents the bearer control signalling (not applicable in A-interface) and the bearer. The
MSC server seizes one context with two bearer terminationsin MGWhb. The bearer termination T1 is used for the bearer
towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the GM SC server selected MGWa.
The GMSC server seizes one context with two bearer terminations in MGWa. The bearer termination T3 is used for the
bearer towards the MSC server selected MGWb and the bearer termination T4 is used for the bearer towards the
preceding MGW.
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Figure 6.5 Basic Mobile Terminating Call Forward Bearer Establishment (network model)
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Figure 6.6 shows the message sequence example for the basic mobile terminating call. In the example the GMSC server
requests seizure of the outgoing side bearer termination and establishment of the bearer when the Bearer Information
message is received from the MSC server. After the outgoing side bearer termination is seized the GM SC server
requests seizure of the incoming side bearer termination. The MGW sends a notification of an established incoming side
bearer. The MSC server requests seizure of the network side bearer termination when Call Confirmed messageis
received from the UE. The MGW sends a notification of an established network side bearer. When the Continuity
message is received from the GM SC server, the M SC server requests seizure of the access side bearer termination. For a
speech call the MSC server requests MGW to provide aringing tone to the calling party at alerting. At answer the MSC
server reguests MGW to both-way through-connect the bearer. For a speech call the MSC server requests MGW to stop
the ringing tone to the calling party at answer. When the M SC server receives an answer indication, it shall request the
possible activation of the interworking function in both bearer terminations. The (G)MSC server shall request the
possible activation of the voice processing functions for the bearer terminations.
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Figure 6.6/1 Basic Mobile Terminating Call, Forward Bearer Establishment (message sequence chart)
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Figure 6.6/2 Basic Mobile Terminating Call, Forward Bearer Establishment
(message sequence chart continue)
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**** Fifth Modified Section ****

6.2.2.2 MSC server

Paging

If the network side bearer establishment is delayed whilst the paging procedure is completed, the M SC server startsthe
Start Bearer_Establishment timer when the paging procedure is started. The Start Bearer Establishment timer is
stopped when the paging procedure is completed, or optionally when the Call Confirmed message isreceived in
accordance with 3GPP TS 23.153 [3]. If the Start_Bearer_Establishment timer expires, the MSC server startsthe
network side bearer establishment.

Call setup

The MSC server indicates to the UE in the SETUP message that early access bearer assignment is used in order to
establish the bearer end-to-end before the UE starts alerting. The MSC server indicates to the UE in the SETUP
message that early access bearer assignment is used, if and only if, either of the following conditions are satisfied before
sending the SETUP message (bullet 5 in figure 6.8):

1. If the|AM indicated that the Continuity message will follow, but no Continuity message has been received.

2. A notification of successful bearer establishment in the network side has not been received from the MGW.

MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the network side bearer
establishment or the access bearer assignment. This happens at latest after the UE has sent the Call Confirmed message.
If the MSC server received an MGW-id from the preceding node, it may use this for the MGW selection (bullet 6 in
figure 6.8).

Network side bearer establishment

The MSC server requests the MGW to establish a bearer to the given destination MGW and to notify when the bearer is
established using the Establish Bearer procedure. The MSC server provides the MGW with the bearer address, the
binding reference and the bearer characteristics that were received from the preceding node in the IAM (bullet 6in
figure 6.8).

Access bearer assignment
The access bearer assignment may be started when both of the following conditions are satisfied:
1. Either:

a. Theincoming |AM indicated that the Continuity message will follow, and a Continuity message has been
received from the preceding node, or

b. Theincoming IAM did not indicate that the Continuity message will follow;

2. A natification of successful bearer establishment in the network side has been received from the MGW (bullet 7 in
figure 6.8).

The MSC server shall select bearer characteristics for the access bearer.

For the access bearer assignment in UTRAN the MSC server regquests the MGW to prepare for the access bearer
establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer addressand a
binding reference and provides the MGW with the bearer characteristics. For speech calls, the MSC server shall provide
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the MGW with the speech coding information and conditionally GTT related information in accordance with 3GPP TS
23.226 [26] for the bearer. For a non-speech call the MSC server a so provides the MGW with a PLMN Bearer
Capability [4]. After the MGW has replied with the bearer address and the binding reference the MSC server requests
the access bearer assignment using the provided bearer address and the binding reference (bullet 8 in figure 6.8).

For GERAN, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit
procedure to seize a TDM circuit. For a non-speech call the M SC server also provides the MGW with a PLMN Bearer
Capability [4] and a GSM channel coding. After the MGW has replied the TDM circuit seizure the MSC server requests
access bearer assignment (bullet 9 in figure 6.8).

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures
[6]. The notification of bearer establishment shall not be sent until the Nb UP has been initialised.

Called party alerting

For a speech call, when the MSC server receives an Alerting message, it requests the MGW to provide a ringing tone to
the calling party using the Send Tone procedure (bullet 10 in figure 6.8).

NOTE: Other kind of tones may be provided to the calling party at an earlier stage of the call establishment.

Called party answer

For a speech call, when the MSC server receives a Connect message, it requests the MGW to stop providing the ringing
tone to the calling party using the Stop Tone procedure (bullet 11 in figure 6.8).

Through-Connection

During any one of the Prepare Bearer, Reserve Circuit and Establish Bearer procedures, the MSC server will use the
Change Through-Connection procedure to request the MGW to through-connect the bearer terminations so that the
bearer will be not through-connected (bullet 6, and bullet 8 or 9 in figure 6.8).

When the MSC server receives the Connect message, it requests the MGW to both-way through-connect the bearer
using the Change Through-Connection procedure (bullet 11 in figure 6.8).

Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the Connect message using the Activate Interworking Function procedure (bullet 11 in
figure 6.8).

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of the voice processing functionsin the bearer terminations.
For non-speech calls, the MSC server has the ahility to instruct the MGW to disable the voice processing functions
(bullet 11 in figure 6.8).

Failure handling in MSC server

If any procedure between the MSC server and the MGW is not completed successfully or the MSC server receives a
Bearer Released procedure from the MGW, the call shall be cleared as described in clause 7.3, (G)M SC server initiated
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call clearing or in clause 7.4, MGW initiated call clearing. Alternatively, the MSC server may only release the resources
inthe MGW that caused the failure, possibly select anew MGW for the bearer connection and continue the call
establishment using new resources in the selected MGW.

Example

Figure 6.7 shows the network model for the basic mobile terminating call. The 'squared’ line represents the call control
signalling. The 'dotted' line represents the bearer control signalling (not applicable in A-interface) and the bearer. The
MSC server seizes one context with two bearer terminationsin MGWhb. The bearer termination T1 is used for the bearer
towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the GM SC server selected MGWa
The GMSC server seizes one context with two bearer terminationsin MGWa. The bearer termination T3 is used for the
bearer towards the MSC server selected MGWb and the bearer termination T4 is used for the bearer towards the
preceding MGW.
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Figure 6.7 Basic Mobile Terminating Call, Backward Bearer Establishment (network model)
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Figure 6.8 shows the message sequence example for the basic mobile terminating call. In the example the GMSC server
requests seizure of the incoming side bearer termination and establishment of the bearer first. After a notification of
incoming side bearer establishment has been received from the MGW, the GM SC server requests seizure of the
outgoing side bearer termination. The MSC server requests seizure of the network side bearer termination and
establishment of the bearer when the Call Confirmed message is received from the UE. After a notification of the
network side bearer establishment has been received from the MGW the M SC server requests seizure of the access side
bearer termination. For a speech call, When the MSC server receives an aerting message, it requests MGW to provide a
ringing tone to the calling party. When the MSC server receives an answer indication, it requests MGW to both-way
through-connect the bearer. For a speech, when the M SC server receives an answer indication, it requests MGW to stop
the ringing tone to the calling party and requests the possible activation of the interworking function in both bearer
terminations. The (G)M SC server shall request the possible activation of the voice processing functions for the bearer
terminations.
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Figure 6.8/1 Basic Mobile Terminating Call, Backward Bearer Establishment
(message sequence chart)
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Figure 6.8/2 Basic Mobile Terminating Call, Backward Bearer Establishment
(message sequence chart continue)
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**xx Gixth Modified Section ****

14.7 Global Text Telephony

3GPP TS 23.226 [26] describes the high level architecture and functionality of GTT. When text based conversation is
needed by a subscriber, the call is established with general call control functions like any other call. Within the call
control transactions MT might indicate the need for text conversation (see 3GPP TS 24.008 [4]), which then requires
actionsin a core network where the pooling mechanism is chosen for GTT feature.

MSC Server indicated by MT about the need of text conversation, allocates terminationsin MGW with CTM (Cellular
Text telephony Modem) capabilities for the detection of CTM signals from radio access network. The default action of
the call path in the CTM-detection/conversion function in MGW is to transfer audio transparently while monitoring for
text telephone signals. When valid text tel ephone signals are detected, the converting action of the channel takes effect.
The path converts between the detected CTM and PSTN text tel ephone methods. This mode of operation continues
until text signaling ceases. Then transparent audio transport is re-established, again monitoring for text signals.

The CTM channel is created with Prepare bearer procedure by including Cellular Text Telephone package and Establish
Bearer procedure by including Text Telephone and Call Discrimination packages (see 16.2.4 and 16.2.5).

**x* Seventh Modified Section ****

16.2.4 Establish Bearer

This procedure is used to request a bearer establishment.
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Table 16.5: Procedures between (G)MSC server and MGW: Establish Bearer

Procedure Initiated Information element | Information Information element description
name element
required

Establish Bearer | (G)MSC-S Context/Context M Thisinformation element indicates the

Request existing context or requests a new context
for the bearer termination.
_Bearer M This information element indicates the
Termination/Bearer existing bearer termination or requests a

Termination Request new bearer termination for the bearer to be
established.

Bearer Establishment M This information element requests

Request establishment of a bearer.
Destination Binding M This information element indicates the
Reference bearer identifier in the destination MGW.
Destination Bearer M This information element indicates the
Address bearer address of the destination MGW.
Bearer M This information element indicates the
Characteristics characteristics of the bearer connection.
Bearer Se_rvi_ce C This information element indicates the
Characteristics bearer service requested by the user. This
information element isincluded if neither
Codec information element nor Circuit
Switched Datainformation elements are
provided.
Notify Established O Thisinformation element requests a
Bearer notification of an established bearer.
Tunnel Support o This information element indicates the
support of tunnel data transfer and when to
send tunnel data.

Circuit Switched Data C This information element indicates the
PLMN bearer capabilities and when
applicable GSM channel coding. This
information element is included for a non-
speech call by the MSC server, or by the
anchor-MSC in case of inter-MSC
handover, for aradio access network side
bearer termination.

Framing Protocol @) This information element indicates the
framing protocol to be used for the bearer.
.Calll Tygg [ This information element supports modem
Discrimination signaling for GTT feature.
Text Telephone C This information element supports
interworking with PSTN text telephone.
Establish Bearer MGW Context M This information element indicates the
Ack context where the command was executed.
Bearer Termination M This information element indicates the
bearer termination where the command was
executed.
Tunnel Usage O This information element indicates the

usage of tunnel datatransfer in the call
control protocol.
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16.2.5 Prepare Bearer

This procedure is used to prepare for a bearer establishment.

CR page 26

Table 16.6: Procedures between (G)MSC server and MGW: Prepare Bearer

Procedure Initiated Information element | Information Information element description
name element
required
Prepare Bearer (G)MSC-S Context/Context M This information element indicates the
Request existing context or requests a new context
for the bearer termination.
Bearer Termination M This information element requests a new
Request bearer termination for the bearer to be
established.
Binding Reference M This information element requests the
Request bearer identifier in the MGW.
Bearer Address M This information element requests the
Request bearer address of the MGW.
Sender Binding 0] This information element indicates the
Reference bearer identifier of the sending MGW.
Sender Bearer 0] This information element indicates the
Address bearer address of the sending MGW.
Bearer M This information element indicates the
Characteristics/ preferred characteristics of the bearer
Bearer connection or requests the MGW to select
Characteristics and provide the bearer characteristics.
Requests
Bearer Service C This information element indicates the
Characteristics bearer service requested by the user. This
information element is included if neither
Codec information element nor Circuit
Switched Data information elements are
provided.
Notify Established (0] This information element requests a
Bearer notification of an established bearer.
Tunnel Support (0] This information element indicates the
support of tunnel data transfer and when to
send tunnel data.

Circuit Switched Data C This information element indicates the
PLMN bearer capabilities and when
applicable GSM channel coding. This
information element is included for a non-
speech call by the MSC server, or by the
anchor-MSC in case of inter-MSC handover,
for a radio access network side bearer
termination.

Codec C This information element indicates the
speech coding format to be used for the
bearer. This information element is included
for a speech call for a radio access network
side bearer termination.

Framing Protocol (0] This information element indicates the
framing protocol to be used for the bearer.
Cellular Text C This information element indicates the need
telephony modem of CTM function.
Prepare Bearer MGW Context M This information element indicates the
Ack context where the command was executed.
Bearer Termination M This information element indicates the
bearer termination where the command was
executed.
Binding Reference M This information element indicates the
bearer identifier in the MGW.
Bearer Address M This information element indicates the

bearer address of the MGW
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Bearer C This information element indicates the
Characteristics characteristics of the bearer connection.
This information element is included, if
requested by the (G)MSC server or changed
from the (G)MSC server preferred one.
Tunnel Usage (0] This information element indicates the
usage of tunnel data transfer in the call
control protocol.

***x* End of modifications****
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1 Scope

The present document defines the stage 2 description for the bearer independent CS core network. The stage 2 shall
cover the information flow between the GM SC server, MSC server and media gateways. Note that nothing in the
present document shall preclude an implementation of a combined MSC Server and MGW. The present document shall
show the CS core network termination of the lu interface in order to cover the information flow stimulus to the core
network and describe the interaction with the supplementary and value added services and capabilities.

For the purposes of the present document, the protocol used over the Nc interface is an enhanced call control protocol
supporting call bearer separation such as BICC (which is specified in [22]). The protocol used over the Mc interface is
H.248 (which is specified in [5]). Existing specifications and recommendations shall not be repeated, as such the
relevant specification shall be referred to.

The present document is applicable only for ATM or IP transport in the CS core network.

lu
I I f PSTN/
MGw Nlb IM.G_WJ Legacy/External
" 1
I N
T Mc Mc =~
! Nc ]
—,_A/-Il ''''' -i MSL‘CQPFVPF:I' """ \‘"""':I (:l\/lQ(‘g/erve}
u . : e >
e _,,r\"—\:"" e
YeAR T N

CAP D .\. - - C

Applications
& Services

------- Signalling
Interface
= Signalling and Data Transfer
Interface
PSTN/
Legacy/External
Applications
& Services
------- Signalling
Interface
= Signalling and Data Transfer
Interface

Figure 1: CS core network logical architecture

The CAP interfaces and the interfaces towards the HL R are outside the scope of the present document.

Details of Transcoder-Free Operation are outside the scope of the present document. Please see 3GPPTS 23.153 [ 3] for
more information.

*************NEXT MODlFICATION********************
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2 References

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

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

» For aspecific reference, subseguent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM 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: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 23.002: "Network Architecture”.

[3] 3GPP TS 23.153: "Out of Band Transcoder Control; Stage 2".

[4] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage
3"

[5] ITU-T Recommendation H.248: " Gateway Control Protocol”.

[6] gGPP TS 29.232; "Media Gateway Controller (MGC); Media Gateway (MGW) interface; Stage

[7] 3GPP TS 29.415: "Core Network Nb User Plane Protocols; Stage 3".

[8] 3GPP TS 23.009: "Handover procedures’.

[9] 3GPP TS 23.072: "Call Deflection (CD) supplementary service; Stage2".

[10] 3GPP TS 23.078: "Customized Applications for Maobile network Enhanced Logic (CAMEL) -
Phase 3; Stage 2".

[11] 3GPP TS 23.079: "Support of Optimal Routeing (SOR); Technical Realisation”.

[12] 3GPP TS 23.082: "Call Forwarding (CF) Supplementary Services; Stage 2".

[13] 3GPP TS 23.083: "Call Waiting (CW) and Call Hold (HOLD) Supplementary Services, Stage 2".

[14] 3GPP TS 23.084: "Digital cellular telecommunications system (Phase 2+); Multi Party (MPTY)
Supplementary Service; Stage 2.

[15] 3GPP TS 23.091: "Explicit Call Transfer (ECT) Supplementary Service; Stage 2".

[16] 3GPP TS 23.093: "Technical realisation of Completion of Callsto Busy Subscriber (CCBYS);
Stage 2.

[17] 3GPP TS 23.135: "Multicall supplementary service; Stage 2".

[18] 3GPP TS 23.108: "Mobileradio interface layer 3 specification; Core Network Protocols; Stage 2".

[19] GSM-3GPP TS 0242.032: "Immediate Service Termination (IST); Service Description; Stage 1".

[20] 3GPP TS 25.415: "UTRAN lu Interface User Plane Protocols'.

[21] 3GPP TS 29.414: "Core Network Nb Data Transport and Transport Signalling".

[22] 3GPP TS 29.205: "Application of Q.1900 Series to Bearer Independent circuit-switched core

network architecture; Stage 3".
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[23] 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)".

[24] GSM-3GPP TS 0343.045: "Technical realization of facsimile group 3 transparent”.

[25] 3GPP TS 23.146: "Technical realization of facsimile group 3 non-transparent.

[26] 3GPP TS 25.413: "UTRAN lu Interface RANAP Signalling"

[27] 3GPP TS 48.008: “Mabile-services Switching Centre — Base Station System (MSC — BSS)

interface; layer 3 specification”

[28] 3GPP TS 43.051: “Technical Specification Group GSM/EDGE; Radio Access Network; Overall
description - Stage 2;”

*************NEXT MODlFICATION********************

3.2 Abbreviations

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

BCF Bearer Control Function

BICC Bearer Independent Call Control

Cic Call Instance Code

CCF Call Control Function

Cs Circuit Switched

GERAN GSM/EDGE Radio Access Network

IAM Initial Address Message

IETF Internet Engineering Task Force

IP Internet Protocol

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6

MGW Media Gateway

MGC Media Gateway Controller

MSC-S MSC Server

MTP2 Message Transfer Part layer 2

MTP3 Message Transfer Part layer 3

NNI Network-Network interface

RAB Radio Access Bearer

RANAP Radio Access Network Application Protocol
SBSS Serving Base Station System

SRNS Serving Radio Network Subsystem
TCAP Transaction Capabilities Application Part
TFO Tandem free operation

TRAU Transcoder and Rate Adapter Unit

TrFO Transcoder free operation

UDP User Datagram Protocol

UTRAN UMTS Terrestrial Radio Access Network

*************NEXT(NEW) MOD'FlCATION********************
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3.3 Definitions

UE : User equipment. This specification makes no distinction between MS (mobile station) and UE.

A/Gb mode: mode of operation of the UE when connected to the Core Network via GERAN and the A and/or
Gb interfaces. Throughout this specification the term GSM refers to GERAN A/Gb mode.

lu mode: mode of operation of the UE when connected to the Core Network via GERAN or UTRAN and
the lu interface. Throughout this specification the term UMTS refersto UTRAN or GERAN lu
mode.

*************NEXT MODlFICATION********************

6.1.1 Forward bearer establishment

The mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following paragraphs
describe the additional requirements for the bearer independent CS core network. If out-of-band transcoder control is
applied for a speech call, it shall be performed in accordance with 3GPP TS 23.153 [3].

MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the access bearer assignment or the
network side bearer establishment. This may happen either before sending the IAM or after receiving the Bearer
Information message. In the latter case, the MGW selection may be based on a possibly received MGW-id from the
succeeding node (bullet 1 or bullet 2 in figure 6.2).

Initial addressing

The MSC server shall indicate in the IAM that forward bearer establishment isto be used. If access bearer assignment
has not been completed, the MSC server shall indicate that the Continuity message will follow. However, if late access
bearer assignment (assignment after alerting or answer) is used the MSC server shall not indicate that the Continuity
message will follow. The MSC server provides the bearer characteristics to the succeeding node in the IAM. If the
MGW is selected at an earlier stage the MGW-id may aso be provided in the IAM (bullet 1 in figure 6.2).

Network side bearer establishment

The MSC server shall either select bearer characteristics or requests the MGW to select and provide the bearer
characteristics for the network side bearer connection before sending the lAM. In the latter case the MSC server uses
the Prepare Bearer procedure to request the MGW to select the bearer characteristics. After the succeeding node has
provided a bearer address and a binding reference in the Bearer Information message the M SC server uses the Establish
Bearer procedure to request the MGW to establish a bearer towards the destination MGW. The MSC server provides the
MGW with the bearer address, the binding reference and the bearer characteristics (bullet 2 in figure 6.2).

Access bearer assignment
The MSC server shall select bearer characteristics for the access bearer.

For UFRANUMTS, before the MSC server starts the access bearer assignment, the MSC server requests the MGW to
prepare for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to
provide a bearer address and a binding reference, and provides the MGW with the bearer characteristics and requests
notification that the bearer can be modified. For speech calls, the M SC server shall provide the MGW with the speech
coding information for the bearer. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer
Capability [4]. After the MGW has replied with the bearer address and the binding reference the MSC server requests
access bearer assignment using the provided bearer address and binding reference (bullet 3 in figure 6.2) in accordance
with [26]3GPP TS 25.413[26]. The M SC shall only be notified by the MGW using Bearer Modification Support
procedure if the existing link characteristics of the access bearer can be modified at alater stage, see subclause 13.18.1.

3GPP
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For GERANGSM, before the M SC server starts the access bearer assignment, the MSC server uses the Reserve Circuit
procedure to seize a TDM circuit. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer
Capability [4] and a GSM channel coding. After the MGW has replied to the TDM circuit seizure, the MSC server
reguests access bearer assignment (bullet 4 in figure 6.2) in accordance with 3GPP TS 48.008 [27].

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures

[6].

Confirmation of bearer establishment

If the IAM which was sent to the succeeding node indicated that the Continuity message will follow, the MSC server
sends the Continuity message when the access bearer assignment has been completed (bullet 5 in figure 6.2).

Through-Connection

During any one of the Prepare Bearer, Reserve Circuit and Establish Bearer procedures, the MSC server will use the
Change Through-Connection procedure to request the MGW to through-connect the bearer terminations so that the
bearer will be backward through-connected (bullet 2, and bullet 3 or 4 in figure 6.2).

When the MSC server receives the answer indication, it requests the MGW to both-way through-connect the bearer
using the Change Through-Connection procedure (bullet 6 in figure 6.2).

Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the answer indication using the Activate I nterworking Function procedure (bullet 6 in figure
6.2).

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of voice processing functions in the bearer terminations. For
non-speech calls, the MSC server has the ability to instruct the MGW to disable the voice processing functions (bullet 6
infigure 6.2).

Failure handling in MSC server

If any procedure between the MSC server and the MGW has not completed successfully or the MSC server receives a
Bearer Released procedure from the MGW, the call shall be cleared as described in clause 7.3, (G)M SC server initiated
call clearing or in clause 7.4, MGW initiated call clearing. Alternatively, the MSC server may only release the resources
inthe MGW that caused the failure, possibly select a new MGW for the bearer connection and continue the call
establishment using new resources in the selected MGW.

Example

Figure 6.1 shows the network model for the mobile originating call. The 'squared’ line represents the call control
signalling. The 'dotted' line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface)
and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. The bearer termination
T1isused for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the
succeeding MGW.

3GPP
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Figure 6.1 Basic Mobile Originating Call, Forward Bearer Establishment (network model)

Figure 6.2 shows the message sequence chart example for the mobile originating call. In the example the MSC server
requests seizure of the network side bearer termination and establishment of the bearer when the Bearer Information
message is received from the succeeding node. After the network side bearer termination is seized the MSC server
requests seizure of the access side bearer termination. When the MSC server receives an answer indication, it shall
requests the MGW to both-way through-connect the bearer terminations. The MSC shall also request the possible
activation of the interworking function in both terminations and the possible activation of the voice processing functions

for the bearer terminations.
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Figure 6.2/1 Basic Mobile Originating Call, Forward Bearer Establishment (message sequence chart)
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Figure 6.2/2 Basic Mobile Originating Call, Forward Bearer Establishment
(message sequence chart continue)

6.1.2 Backward bearer establishment

The basic mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following
paragraphs describe the additional requirements for the bearer independent CS core network. If out-of-band transcoder
control is applied for a speech call, it shall be performed in accordance with 3GPP TS 23.153 [3].

MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the access bearer assignment or the
network side bearer establishment. This happens before sending the IAM (bullet 1 or 2 in figure 6.4).

Network side bearer establishment

The MSC server shall either select preferred bearer characteristics or requests the MGW to select and provide the bearer
characteristics for the network side bearer connection before sending the lAM. The M SC server requests the MGW to
prepare for the network side bearer establishment using the Prepare Bearer procedure. The MSC server reguests the
MGW to provide abearer address and a binding reference, and provides the MGW with the preferred bearer
characteristics or requests the MGW to select and provide the bearer characteristics (bullet 3 in figure 6.4). After the
MGW has replied with the bearer address, the binding reference and the bearer characteristics (if requested), the MSC
server sends the |AM to the succeeding node.

Initial addressing

The MSC server shall indicate in the lAM that backward bearer establishment isto be used. If access bearer assignment
has not been completed, the MSC server shall indicate that the Continuity message will follow. However, if late access
bearer assignment (assignment after alerting or answer) is used the MSC server shall not indicate that the Continuity
message will follow. The MSC server provides the bearer characteristics, the bearer address and the binding reference
to the succeeding node in the IAM. The MSC server may also provide the MGW-id in the IAM (bullet 4 in figure 6.4).

Access bearer assignment
The MSC server shall select bearer characteristics for the access bearer.

For UFRANUMTS, before the MSC server starts the access bearer assignment, the MSC server requests the MGW to
prepare for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to
provide a bearer address and a binding reference, and provides the MGW with the bearer characteristics and requests
notification that the bearer can be modified. For speech calls, the M SC server shall provide the MGW with the speech
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coding information for the bearer. For a non-speech call the MSC server also provides the MGW with aPLMN Bearer
Capability [4]. After the MGW has replied with the bearer address and the binding reference the MSC server requests
access bearer assignment using the provided bearer address and binding reference (bullet 1 in figure 6.4) in accordance
with [26]3GPP TS 25.413 [26]. The M SC shall only be notified by the MGW using the Bearer M odification Support
procedure if the existing link characteristics of the access bearer can be modified at alater stage, see subclause 13.18.1.

For GERANGSM, before the M SC server starts the access bearer assignment, the MSC server uses the Reserve Circuit
procedure to seize a TDM circuit. For a non-speech call the MSC server also provides the MGW with a PLMN Bearer
Capability [4] and a GSM channel coding. After the MGW has replied the TDM circuit seizure the MSC server requests
access bearer assignment (bullet 2 in figure 6.4) in accordance with 3GPP TS 48.008 [27].

Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. This is established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures

[6].

Confirmation of bearer establishment

If the IAM was sent to the succeeding node indicating that the Continuity message will follow, the MSC server sends
the Continuity message when the access bearer assignment has been completed.

Through-Connection

During the Prepare Bearer or Reserve Circuit procedures, the MSC server will use the Change Through-Connection
procedure to request the MGW to through-connect the bearer terminations so that the bearer will be backward through-
connected (bullet 1 or 2, and bullet 3 in figure 6.4).

When the MSC server receives the answer indication, it requests the MGW to both-way through-connect the bearer
using the Change Through-Connection procedure (bullet 5 in figure 6.4).

Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the answer indication using the Activate I nterworking Function procedure (bullet 5in figure
6.4).

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of the voice processing functionsin the bearer terminations.
For non-speech calls, the MSC server has the ahility to instruct the MGW to disable the voice processing functions
(bullet 5infigure 6.4).

Failure handling in MSC server

If any procedure between the MSC server and the MGW has not completed successfully, the call shall be cleared as
described in clause 7.3, (G)MSC server initiated call clearing. Alternatively, the MSC server may only release the
resourcesin the MGW that caused the failure, possibly select anew MGW for the bearer connection and continue the
call establishment using new resources in the selected MGW.
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Example

Figure 6.3 shows the network model for the mobile originating call. The 'squared’ line represents the call control
signalling. The 'dotted’ line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface)

and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. The bearer termination
T1isused for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the

succeeding MGW.

Figure 6.3 Basic Mobile Originating Call, Backward Bearer Establishment (network model)

Figure 6.4 shows the message sequence chart example for the mobile originating call. In the example the MSC server
requests seizure of the access side bearer termination and network side bearer termination. As the access bearer
assignment has been completed before the |AM, no Continuity message will be sent. When the MSC server receives an
answer indication, it requests the MGW to both-way through-connect the bearer terminations. The MSC server, shall
also request the possible activation of the interworking function in both bearer terminations. The MSC server shall
request the possible activation of the voice processing functions for the bearer terminations.
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Figure 6.4/1 Basic Mobile Originating Call, Backward Bearer Establishment
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Figure 6.4/2 Basic Mobile Originating Call, Backward Bearer Establishment
(message sequence chart continue)

**************NEXT MODII:ICATION********************

6.2.1.2 MSC server

Paging

If the network side bearer establishment is delayed whilst the paging procedure is completed, the MSC server startsthe
Start Bearer_Establishment timer when the paging procedure is started. The Start Bearer Establishment timer is
stopped when the paging procedure is completed, or optionally when the Call Confirmed message isreceived in
accordance with 3GPP TS 23.153 [3]. If the Start_Bearer_Establishment timer expires, the MSC server startsthe
network side bearer establishment.

Call setup

The MSC server indicates to the UE in the SETUP message that early access bearer assignment is used in order to
establish the bearer end-to-end before the UE starts alerting. The MSC server indicates to the UE in SETUP message
that early access bearer assignment is used if either of the following conditionsis satisfied before sending the SETUP
message (bullet 2 in figure 6.6):

1. Theincoming IAM indicated that the Continuity message will follow, but no Continuity message has been
received;

2. A notification of successful bearer establishment in the network side has not been received from the MGW.

MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the network side bearer
establishment or the access bearer assignment. This happens at |atest after the UE has sent the Call Confirmed message.
If the MSC server received an MGW-id from the preceding node, it may use this for the MGW selection (bullet 3 in
figure 6.6).

Network side bearer establishment

The MSC server requests the MGW to prepare for the network side bearer establishment using the Prepare Bearer
procedure. The MSC server requests the MGW to provide a bearer address, a binding reference and to notify when the
bearer is established (bullet 3 in figure 6.6). The MSC server also provides the MGW with the bearer characteristics that
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was received from the preceding node in the IAM. After the MGW has replied with the bearer address and the binding
reference, the M SC server provides the Bearer Information message to the preceding node. The MSC server may also
provide the MGW-id in the Bearer Information message.

Access bearer assignment
The access bearer assignment may be started when both of the following conditions are satisfied:
1. Either:

a. Theincoming |AM indicated that the Continuity message will follow, and a Continuity message has been
received from the preceding node, or

b. Theincoming IAM did not indicate that the Continuity message will follow;

2. A natification of successful bearer establishment in the network side has been received from the MGW (bullet 6
infigure 6.6).

The MSC server shall select bearer characteristics for the access bearer. For the access bearer assignment in UFRAN
UMTS the MSC server requests the MGW to prepare for the access bearer establishment using the Prepare Bearer
procedure. The MSC server requests the MGW to provide a bearer address and a binding reference, and provides the
MGW with the bearer characteristics and requests notification that the bearer can be modified. For speech calls, the
MSC server shall provide the MGW with the speech coding information for the bearer. For a non-speech call the MSC
server also provides the MGW with aPLMN Bearer Capability [4]. After the MGW has replied with the bearer address
and the binding reference the MSC server requests the access bearer assignment using the provided bearer address and
the binding reference (bullet 9 in figure 6.6) in accordance with [26]3GPP TS 25.413 [26]. The MSC shall only be
notified by the MGW using the Bearer Modification Support procedure if the existing link characteristics of the access
bearer can be modified at alater stage, see subclause 13.18.1.

For GERANGSM, before the MSC server starts the access bearer assignment, the MSC server uses the
Reserve Circuit procedure to seize a TDM circuit. For a non-speech call the MSC server also provides the
MGW with a PLMN Bearer Capability [4] and a GSM channel coding. After the MGW has replied the TDM
circuit seizure the MSC server requests access bearer assignment (bullet 10 in figure 6.6) in accordance with
[27]3GPP TS 48.008 [27].Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures
[6]. The notification of bearer establishment shall not be sent until the Nb UP has been initialised.

Called party alerting

For a speech call, when the MSC server receives an Alerting message, it requests the MGW to provide aringing tone to
the calling party using the Send Tone procedure (bullet 11 in figure 6.6).

NOTE: Other kind of tones may be provided to the calling party at an earlier stage of the call establishment.

Called party answer

For a speech call, when the MSC server receives a Connect message, it requests the MGW to stop providing the ringing
tone to the calling party using the Stop Tone procedure (bullet 12 in figure 6.6).

Through-Connection

During the Prepare Bearer and Reserve Circuit procedures, the MSC server will use the Change Through-Connection
procedure to request the MGW to through-connect the bearer terminations so that the bearer will be not through-
connected (bullet 3, and bullet 9 or 10 in figure 6.6).

When the M SC server receives the Connect message, it requests the MGW to both-way through-connect the bearer
using the Change Through-Connection procedure (bullet 12 in figure 6.6).
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Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the Connect message using the Activate Interworking Function procedure (bullet 12 in
figure 6.6).

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of the voice processing functionsin the bearer terminations.
For non-speech calls, the MSC server has the ahility to instruct the MGW to disable the voice processing functions
(bullet 12 in figure 6.6).

Failure handling in MSC server

If any procedure between the MSC server and the MGW is not completed successfully, the call shall be cleared as
described in clause 7.3, (G)MSC server initiated call clearing. Alternatively, the MSC server may only release the
resources in the MGW that caused the failure, possibly select a new MGW for the bearer connection and continue the
call establishment using new resources in the selected MGW.

Example

Figure 6.5 shows the network model for the basic mobile terminating call. The 'squared’ line represents the call control
signalling. The 'dotted' line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface)
and the bearer. The M SC server seizes one context with two bearer terminations in MGWb. The bearer termination T1
is used for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the GM SC
server selected MGWa. The GM SC server seizes one context with two bearer terminationsin MGWa. The bearer
termination T3 is used for the bearer towards the MSC server selected MGWb and the bearer termination T4 is used for
the bearer towards the preceding MGW.

it

0000 0 9 T4—X—T3 ® 000000 012 T1 [ N

L

¥
i
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Figure 6.5 Basic Mobile Terminating Call Forward Bearer Establishment (network model)

Figure 6.6 shows the message sequence example for the basic mobile terminating call. In the example the GMSC server
requests seizure of the outgoing side bearer termination and establishment of the bearer when the Bearer Information
message is received from the MSC server. After the outgoing side bearer termination is seized the GM SC server
requests seizure of the incoming side bearer termination. The MGW sends a notification of an established incoming side
bearer. The MSC server requests seizure of the network side bearer termination when Call Confirmed messageis
received from the UE. The MGW sends a notification of an established network side bearer. When the Continuity
message is received from the GM SC server, the M SC server requests seizure of the access side bearer termination. For a
speech call the MSC server requests MGW to provide aringing tone to the calling party at alerting. At answer the MSC
server reguests MGW to both-way through-connect the bearer. For a speech call the MSC server requests MGW to stop
the ringing tone to the calling party at answer. When the MSC server receives an answer indication, it shall request the
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possible activation of the interworking function in both bearer terminations. The (G)MSC server shall request the
possible activation of the voice processing functions for the bearer terminations.

GMSC-S MGWa MSC-S MGWb RNC/BSC UE

Initial Agdress
—_—

HLR Interrogation

1 [nitipl Address -
Paging + Security
5 SETUP -
- CALL CONFIRMED
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Context (C1) ADD.reply Change Through-Clonnection
R EE——
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Establish Beargy +
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Figure 6.6/1 Basic Mobile Terminating Call, Forward Bearer Establishment (message sequence chart)
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Figure 6.6/2 Basic Mobile Terminating Call, Forward Bearer Establishment
(message sequence chart continue)
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*************NEXT MODlFICATION********************

6.2.2.2 MSC server

Paging

If the network side bearer establishment is delayed whilst the paging procedure is completed, the M SC server startsthe
Start Bearer_Establishment timer when the paging procedure is started. The Start Bearer Establishment timer is
stopped when the paging procedure is completed, or optionally when the Call Confirmed message isreceived in
accordance with 3GPP TS 23.153 [3]. If the Start_Bearer_Establishment timer expires, the MSC server startsthe
network side bearer establishment.

Call setup

The MSC server indicates to the UE in the SETUP message that early access bearer assignment is used in order to
establish the bearer end-to-end before the UE starts alerting. The MSC server indicates to the UE in the SETUP
message that early access bearer assignment is used, if and only if, either of the following conditions are satisfied before
sending the SETUP message (bullet 5 in figure 6.8):

1. If thelAM indicated that the Continuity message will follow, but no Continuity message has been received.

2. A notification of successful bearer establishment in the network side has not been received from the MGW.

MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the network side bearer
establishment or the access bearer assignment. This happens at |atest after the UE has sent the Call Confirmed message.
If the MSC server received an MGW-id from the preceding node, it may use this for the MGW selection (bullet 6 in
figure 6.8).

Network side bearer establishment

The MSC server requests the MGW to establish a bearer to the given destination MGW and to notify when the bearer is
established using the Establish Bearer procedure. The MSC server provides the MGW with the bearer address, the
binding reference and the bearer characteristics that were received from the preceding node in the IAM (bullet 6in
figure 6.8).

Access bearer assignment
The access bearer assignment may be started when both of the following conditions are satisfied:
1. Either:

a. Theincoming |AM indicated that the Continuity message will follow, and a Continuity message has been
received from the preceding node, or

b. Theincoming IAM did not indicate that the Continuity message will follow;

2. A natification of successful bearer establishment in the network side has been received from the MGW (bullet 7 in
figure 6.8).

The MSC server shall select bearer characteristics for the access bearer.

For the access bearer assignment in UTRAN the MSC server regquests the MGW to prepare for the access bearer
establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide a bearer address and a
binding reference, and provides the MGW with the bearer characteristics and requests notification that the bearer can be
modified. For speech calls, the MSC server shall provide the MGW with the speech coding information for the bearer.
For a non-speech call the MSC server also provides the MGW with aPLMN Bearer Capability [4]. After the MGW has
replied with the bearer address and the binding reference the M SC server requests the access bearer assignment using
the provided bearer address and the binding reference (bullet 8 in figure 6.8) in accordance with [26]3GPP TS 25.413
[26]. The MSC shall only be notified by the MGW using the Bearer Modification Support procedure if the existing link
characteristics of the access bearer can be modified at alater stage, see subclause 13.18.1.
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For GERANGSM, before the MSC server starts the access bearer assignment, the MSC server uses the
Reserve Circuit procedure to seize a TDM circuit. For a non-speech call the MSC server also provides the
MGW with a PLMN Bearer Capability [4] and a GSM channel coding. After the MGW has replied the TDM
circuit seizure the MSC server requests access bearer assignment (bullet 9 in figure 6.8) in accordance with
3GPP TS 48.008 [27].Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the Iu/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures
[6]. The notification of bearer establishment shall not be sent until the Nb UP has been initialised.

Called party alerting

For a speech call, when the MSC server receives an Alerting message, it requests the MGW to provide a ringing tone to
the calling party using the Send Tone procedure (bullet 10 in figure 6.8).

NOTE: Other kind of tones may be provided to the calling party at an earlier stage of the call establishment.

Called party answer

For a speech call, when the MSC server receives a Connect message, it requests the MGW to stop providing the ringing
tone to the calling party using the Stop Tone procedure (bullet 11 in figure 6.8).

Through-Connection

During any one of the Prepare Bearer, Reserve Circuit and Establish Bearer procedures, the MSC server will use the
Change Through-Connection procedure to request the MGW to through-connect the bearer terminations so that the
bearer will be not through-connected (bullet 6, and bullet 8 or 9 in figure 6.8).

When the M SC server receives the Connect message, it requests the MGW to both-way through-connect the bearer
using the Change Through-Connection procedure (bullet 11 in figure 6.8).

Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the Connect message using the Activate Interworking Function procedure (bullet 11 in
figure 6.8).

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of the voice processing functionsin the bearer terminations.
For non-speech calls, the MSC server has the ahility to instruct the MGW to disable the voice processing functions
(bullet 11 in figure 6.8).

Failure handling in MSC server

If any procedure between the MSC server and the MGW is not completed successfully or the M SC server receives a
Bearer Released procedure from the MGW, the call shall be cleared as described in clause 7.3, (G)M SC server initiated
call clearing or in clause 7.4, MGW initiated call clearing. Alternatively, the MSC server may only release the resources
inthe MGW that caused the failure, possibly select anew MGW for the bearer connection and continue the call
establishment using new resources in the selected MGW.
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Example

Figure 6.7 shows the network model for the basic mobile terminating call. The 'squared' line represents the call control
signalling. The 'dotted' line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface)
and the bearer. The MSC server seizes one context with two bearer terminationsin MGWb. The bearer termination T1
is used for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the GMSC
server selected MGWa. The GMSC server seizes one context with two bearer terminationsin MGWa. The bearer
termination T3 is used for the bearer towards the MSC server selected MGWb and the bearer termination T4 is used for
the bearer towards the preceding MGW.
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Figure 6.7 Basic Mobile Terminating Call, Backward Bearer Establishment (network model)
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Figure 6.8 shows the message sequence exampl e for the basic mobile terminating call. In the example the GMSC server
requests seizure of the incoming side bearer termination and establishment of the bearer first. After a notification of
incoming side bearer establishment has been received from the MGW, the GM SC server requests seizure of the
outgoing side bearer termination. The MSC server requests seizure of the network side bearer termination and
establishment of the bearer when the Call Confirmed message is received from the UE. After a notification of the
network side bearer establishment has been received from the MGW the M SC server requests seizure of the access side
bearer termination. For a speech call, When the M SC server receives an aerting message, it requests MGW to provide a
ringing tone to the calling party. When the MSC server receives an answer indication, it requests MGW to both-way
through-connect the bearer. For a speech, when the M SC server receives an answer indication, it requests MGW to stop
the ringing tone to the calling party and requests the possible activation of the interworking function in both bearer
terminations. The (G)M SC server shall request the possible activation of the voice processing functions for the bearer
terminations.

GMSC-S MGWa MSC-S MGWb RNC/BSC UE

Initial Addfess + Bearer Information
—_—

HLR Internogation

Context ($) IADD.request (4
—>

@ Establish Bearer +
Context (C2 Al DD.reply (T4 |change Through-Connection

)

Bearer Establishment
UP Init
- WP Init Ack

Context (C2 NOTIFY .request(T4)
B EEm—
Bearer Establiished

Context (C2 NOTIFY .reply(T4)
————»

Context (C2 C ADD.request ($
) B

Prepare Bearef +

Context (C2 M?’) Change Through-Connection

@ Injtial| Address -

Paging + Security

SETUP

- CALL CONFIRMED

Context ($) @ ADD.request|($)

Establish Beargy +

Context (C1) .ADD.repIy (2 |change Through-Clonnection

Bearer Hstalplishment

UP |nit -
- UP Init Ack
Context (C1 NOTIFY .request(T2)
- .
@) Bearer Established

Context (C1) NOTIFY .reply(T2)
— A0

Figure 6.8/1 Basic Mobile Terminating Call, Backward Bearer Establishment
(message sequence chart)
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Figure 6.8/2 Basic Mobile Terminating Call, Backward Bearer Establishment
(message sequence chart continue)

3GPP



Error! No text of specified style in document. 24 Error! No text of specified style in document.

**************NEXT MOD'FlCAT'ON********************

7.1.2 MSC server

The network initiated call clearing shall be performed in accordance with 3GPP TS 23.108 [18]. The following
paragraphs describe the additional requirements for the bearer independent CS core network.

Call clearing from the network side

Once the Release message has been received from the preceding/succeeding node, the MSC server releases any MGW
allocated resources for the network side. If any resources were seized in the MGW, the MSC server shall use the
Release Bearer, Change Through-Connection and Release Termination procedures to indicate to the MGW to remove
the network side bearer termination and that the bearer can be released towards the preceding/succeeding MGW. After
the resourcesin the MGW are released the M SC server sends the Rel ease Compl ete message to the
preceding/succeeding node (bullet 1 in figure 7.2).

Call clearing to the UE

The MSC server initiates call clearing towards the UE and requests release of the associated radio resources as
described in 3GPP TS 23.108[ 18]. Once the call clearing and the release of the associated radio resources have been
completed, the MSC server releases any MGW allocated resources for the access side. If any resources were seized in
the MGW, the MSC server uses the Release Termination procedure to requests the MGW to remove the access side
bearer termination (bullet 2 or bullet 3in figure 7.2).

Example

Figure 7.1 shows the network model for a network initiated clearing of the mobile call. The 'squared' line represents the
call control signalling. The 'dotted’ line represents the bearer control signalling (not applicable in A/Gb mode for the A-
interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. Bearer
termination T1 is used for the bearer towards RNC/BSC and bearer termination T2 is used for the bearer towards

succeeding MGW.

Figure 7.1 Network Initiated Call Clearing (Network model)

Figure 7.2 shows the message sequence example for the network initiated clearing of a mobile call. In the example the
when the call clearing indication is received from the preceding/succeeding node, MSC server indicates that the
network bearer can be released and to release the network side bearer termination. After the release of the network side
bearer termination the MSC server indicates to the preceding/succeeding node that call clearing has been completed.
The MSC server initiates call clearing towards the UE and requests release of the radio resource. After the response of
the radio resource release is received then the MSC server requests rel ease of the access side bearer termination.
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Figure 7.2 Network Initiated Call Clearing (message sequence chart)

**************NEXT MODlFlCAT'ON********************

7.2.2 MSC server

Call clearing from the UE

The UE initiated call clearing is performed and the release of the associated radio resourcesis performed as described in
3GPP TS 23.108 [18]. Once the call clearing and the associated radio resources rel ease have been completed, the MSC
server releases any MGW allocated resources for the access side. If any resources were seized in the MGW the MSC
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server uses the Release Termination procedure to requests the MGW to remove the access side bearer termination
(bullet 1 or bullet 2 in figure 7.4).

Call clearing to the network side

The MSC server sends the Release message to the preceding/succeeding node. Once the preceding/succeeding node has
sent the Release Compl ete, the M SC server releases any MGW allocated resources for the network side. If any
resources were seized in the MGW server shall use the Release Bearer, Change Through-Connection and Release
Termination procedures to indicate to the MGW to remove the network side bearer termination and that the bearer can
be released towards the preceding/succeeding MGW (bullet 3 in figure 7.4).

Example

Figure 7.3 shows the network model for a user initiated clearing of a mobile call. The 'squared’ line represents the call
control signalling. The 'dotted’ line represents the bearer control signalling (not applicable in A/Gb mode for the A-
interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. Bearer
termination T1 is used for the bearer towards RNC/BSC and bearer termination T2 is used for the bearer towards

succeeding MGW.

Figure 7.3 User Initiated Call Clearing (Network model)

Figure 7.4 shows the message sequence example for the user initiated clearing of a mobile call. In the example the UE
initiates call clearing towards the MSC server and the M SC server requests release of the radio resource. After the
response of the radio resource release is received the MSC server requests the release of the access side bearer
termination. The MSC server initiates call clearing towards the preceding/succeeding node. Once the
preceding/succeeding node has indicated that call clearing has been completed, the MSC server indicates that the
network bearer can be released and to rel ease the network side bearer termination.
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UE RNC/BSC MSC-S MGW
DISCONNECT |
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IU RELEASE COI\AFLETE

Context (C1 SUB.request (T1)
L Context(C1) | SUB.reply () | R§ease Termination )
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CLEAR COMMAND
3
CLEAR COMPLETH
Context (C1 SUB.request (T1)
>

Context(C1) A<SUB reply (T2) Reease Termination

Release Compliete

@4

Context (C1) MOD.request (T2) -

Release Bearer +
Context (C1)l | MOD.reply (T2) _|chgnge Through-Connection

Context (C1) SUB.request (T2)

Context (C1) SUB.reply (T2) Relgase Termination

Bearer Release

Figure 7.4 User Initiated Call Clearing (message sequence chart)

**************NEXT MODII:ICATION********************

7.3.2 MSC server

Call clearing to the UE

The call clearing to the UE is performed as described in clause 7.1.2, call clearing to the UE (bullet 1 and bullet 2 in
figure 7.6).
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Call clearing to the network side

If the call is aready established towards the network side, the call clearing to the network side is performed as described
in clause 7.2.2, call clearing to the network side (bullet 3 in figure 7.6).

Example

Figure 7.5 shows the network model for the MSC server initiated clearing of the mobile call. The 'squared’ line
represents the call control signalling. The 'dotted’ line represents the bearer control signalling (not applicable in A/Gb
mode for the A-interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW.
Bearer termination T1 is used for the bearer towards RNC/BSC and bearer termination T2 is used for the bearer towards

succeeding MGW.

Figure 7.5 MSC Server Initiated Call Clearing (Network model)

Figure 7.6 shows the message sequence example for the MSC server initiated clearing of amobile cal. In the example
the MSC server initiates call clearing of the network side and the access side. After the call clearing towards the UE and
the release of the radio resource have been completed the M SC server requests release of the access side bearer
termination. Once the preceding/succeeding node has indicated that call clearing has been completed, the MSC server
indicates that the network bearer can be released and to rel ease the network side bearer termination.
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Context (C1) SUB.request (T2) -

Context (C1) SUB.reply (T2) Release Termination

Bearer Release

Figure 7.6 MSC Server Initiated Call Clearing (message sequence chart)

**************NEXT MODII:ICATION********************

7.4.2 MSC server

Bearer released on the access side

After the MSC server has received the Bearer Released procedure from the MGW, the MSC server initiates the call
clearing towards the UE and requests release of the allocated radio resources as described in 3GPP TS 23.108 [18].
Once the call clearing and the radio resources release have been completed, the MSC server releases any MGW
allocated resources for the access side. The MSC server uses the Release Termination procedure to request the MGW to
remove the access side bearer termination.
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If the call is aready established towards the network side, call clearing to the network side is performed as described in
clause 7.2, cal clearing to the network side.

Bearer released on the network side

After the M SC server has received the Bearer Released procedure from the MGW, the MSC server sends the Release
message to the preceding/succeeding node. Once the preceding/succeeding node has sent the Release Complete
message, the MSC server releases any MGW allocated resources for the network side. The MSC server uses the Release
Termination procedure to request the MGW to remove the network side bearer termination (bullet 1 and bullet 2 in
figure 7.8).

Call clearing to the UE is performed as described in clause 7.1.2.2, call clearing to the UE (bullet 3 in figure 7.8).

Example

Figure 7.7 shows the network model for an MGW initiated clearing of a mobile call. The 'squared’ line represents the
call control signalling. The 'dotted’ line represents the bearer control signalling (not applicable in A/Gb mode for the A-
interface) and the bearer. The MSC server seizes one context with two bearer terminations in the MGW. Bearer
termination T1 is used for the bearer towards RNC/BSC and bearer termination T2 is used for the bearer towards

succeeding MGW.

Figure 7.7 MGW Initiated Call Clearing (Network model)

Figure 7.8 shows the message sequence example for the MGW initiated clearing of a mobile call. After the MSC server
is notified that the MGW has released the network side bearer, the MSC server initiates call clearing of the network side
and the access side. After the call clearing towards the UE and the radio resource release have been completed the MSC
server requests release of the access side bearer termination. Once the preceding/succeeding node has indicated that call
clearing has been completed, the MSC server requests the release of the network side bearer termination.
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Figure 7.8 MGW Initiated Call Clearing (message sequence chart)

**************NEXT MOD'FlCAT'ON********************

8.1 81-UMTS to UMTS

In the context of the following paragraphs, the terms RNS or RNC refer also to a GERAN BSS or BSC (respectively)
when serving an UE in lu mode.

8.1.1 Intra-MSC SRNS/SBSS Relocation

The procedures specified in 3GPP TS 23.009 [8] for 'Intra-3G_MSC SRNS Relocation’ shall be followed. The
following paragraphs describe the additional requirements for the bearer independent CS core network.

3GPP



Error! No text of specified style in document. 33 Error! No text of specified style in document.

Relocation Required

When the Relocation Required message is received, the MSC server requests the MGW to provide a binding reference
and a bearer address, using the Prepare Bearer procedure. For speech calls, the MSC server shall provide the MGW
with the speech coding information for the bearer. For non-speech calls the MSC server aso provides the MGW with
the same PLMN Bearer Capability [4] as was provided at the last access bearer assignment. The MSC server uses the
Change Flow Direction Procedure to request the MGW to set the Handover Devicetoinitia state. The MSC server
sends the Relocation Request message, containing the bearer address and the binding reference, to RNC-B (bullet 1 in
figure 8.2/1).

Relocation Command/Relocation Detect

When the MSC server sends the Rel ocation Command message or alternatively if it receives the Relocation Detect
message, the MSC server uses the Change Flow Direction procedure to request the MGW to set the Handover Device to
intermediate state (bullet 2 in figure 8.2/1).

Relocation Complete

When the MSC server receives the Relocation Complete message, it requests RNC-A to release the IU. The MSC server
also requests the MGW to set the Handover Device to itsfinal state by removing the bearer termination towards RNC-
A, using the Release Termination procedure (bullet 3 in figure 8.2/2).

Interworking function

The interworking function used by the MGW before rel ocation will also be used after relocation.

Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

Voice Processing function

After relocation, the MGW may continue or modify voice-processing function(s) provided to each bearer termination.

Handling of multiple bearers (multicall)

If the UE is engaged with multiple bearers al procedures related to the handling of bearers and terminations described
for the relocation of asingle bearer shall be repeated for each bearer.

Failure Handling in MSC server

When a procedure between the MSC server and the MGW fails the MSC server shall handle the failure as an internal
error in accordance with 3GPP TS 23.009 [8] and 3GPP TS 29.010 [23]. If MGW resources have been already seized at
the target access side then the resources shall be released using the Release Termination procedure. If the call isto be
cleared, then it shall be handled as described in clause 7.3.

Example

Figure 8.1 shows the network model for the Intra-M SC SRNS Relocation. The 'squared’ line represents the call control
signalling. The 'dotted' line represents the bearer control signalling and the bearer. The bearer termination T1 is used for
the bearer towards RNC-A, bearer termination T3 is used for the bearer towards RNC-B and the bearer termination T2
is used for the bearer towards the succeeding/preceding MGW.
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Before Relocation:

During Relocation:

After Relocation:

Figure 8.1 Intra-MSC SRNS Relocation (network model)

Figure 8.2 shows the message sequence example for the IntraM SC SRNS Rel ocation.

It is assumed that the Handover Device islocated in the MGW, which has been selected for the call establishment by
the MSC server. The MSC server controls the call and the mobility management. It is also assumed that only one bearer
has been established towards RNC-A.

In the example the M SC server requests seizure of RNC-B side bearer termination with specific flow directions. The
MSC server orders the establishment of the bearer by sending Relocation Request towards RNC-B. When the relocation
is detected in RNC-B the MSC server requests to change the flow directions between the terminations within the
context. When the M SC server receives a Relocation Complete indication from RNC-B it orders RNC-A to release the
IU. This action causes release of the bearer between the RNC and the MGW. Finally the MSC server requests the
MGW to release RNC-A side bearer termination.
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Figure 8.2/1 Intra-MSC SRNS Relocation (message sequence chart)
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3™
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i}

Figure 8.2/2 Intra-MSC SRNS Relocation (message sequence chart)

8.1.2 Basic Inter-MSC SRNS/SBSS Relocation

The procedures specified in 3GPP TS 23.009 [8] for 'Basic Relocation Procedure Requiring a Circuit Connection
between 3G_MSC-A and 3G_MSC-B' shall be followed. The following paragraphs describe the additional requirements
for the bearer independent CS core network.

*************NEXT MODlFICATION********************

8.1.3 Subsequent Inter-MSC SRNS/SBSS Relocation back to the Anchor
MSC

The procedures specified in 3GPP TS 23.009 [8] for 'Subsequent Relocation from 3G_MSC-B to 3G_MSC-A requiring
a Circuit Connection between 3G_MSC-A and 3G_MSC-B' shall be followed. The following paragraphs describe the
additional requirements for the bearer independent CS core network.

8.1.4  Subsequent Inter-MSC SRNS/SBSS Relocation to a third MSC

Therelocation to athird MSC server (from MSC-B server to MSC-B' server) is the combination of the two previous
inter-M SC handover cases:

- for MSC-B server a subsequent relocation from MSC-B server back to MSC-A server as described in clause
8.1.3; and

- for MSC-B' server a basic relocation from MSC-A server to MSC-B' server as described in clause 8.1.2.

MSC-A server implements the corresponding parts of each handover case; i.e. access handling in MSC-A server is not
included.

*************NEXT MODlFICATION********************
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8.2 82-UMTS to GSM

In the context of the following paragraphs, the terms RNS or RNC refer also to a GERAN BSS or BSC (respectively)
when serving an UE in lu mode.

8.3 83-GSM to UMTS

In the context of the following paragraphs, the terms RNS or RNC refer also to a GERAN BSS or BSC (respectively)
when serving an UE in lu mode.

**************NEXT MOD'FlCAT'ON********************

13.17 Alternate Speech/Fax

The procedures for facsimile group 3 transparent/non-transparent shall be followed in accordance with

GSM 3GPP TS 0343.045 [24] and 3GPP TS 23.146 [25]. The following paragraphs describe the additional
requirements for the bearer independent CS core network. If out-of-band transcoder control is applied for a speech call,
it shall be performed in accordance with 3GPP TS 23.153[3].

Call and bearer establishment shall be handled as described in the Call Establishment clause. In order to change from
speech to fax (or vice versa), the MSC server shall modify the access bearer as described in subclause 13.18.1. the MSC
server shall request the MGW either to modify the existing access side bearer termination using the Modify Bearer
Characteristics procedure, or to create a new access side bearer termination. In both cases the MSC server will initiate
an access bearer modification using either the existing bearer address and binding reference or the new bearer address
and binding reference.

If the MGW responds with an error to any of the procedures initiated by the M SC server, or the MSC server receives a
Bearer Failure procedure from the MGW, the MSC server may either clear the call or reject the change from speech to
fax (or vice versa).

After this possible modification, the MGW shall seize an interworking function if aPLMN Bearer Capability [4] has
been supplied to the access side bearer termination. When the M SC server receives an answer indication, it shall request
activation of the interworking function using the Activate Interworking Function procedure.

**************NEXT MODIFICATION********************

13.18.1 Modification of Bearer Characteristics

The modification of the access bearer is possible during a call establishment and during an active call. If the MSC
server needs to modify the access bearer, the existing access side bearer termination in the MGW is modified or a new
access side bearer termination is created.using the Modify Bearer Characteristics procedure before the access bearer
modification isinitiated towards the UTRAN/GERAN. The MGW is provided with the new characteristics for the
access bearer. The modification of the access bearer shall be performed in accordance with 3GPP TS 25.413 [26] or
3GPP TS 48.008 [27].

UTRAN-lu mode

If the link characteristics for the existing access bearer need to be changed and the MSC server previously received a
notification from the MGW that modification of link characteristics of the current transport connection is supported
[refer to 26], the MSC server shall use the Modify Bearer Characteristics procedure to provide the MGW with the new
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bearer characteristics for the existing access side bearer termination. After the MGW has replied, the MSC server shall
initiate the access bearer modification towards UFRAN.

If the MSC server has not previously received a notification from the MGW that modification of existing link
characteristicsis supported, the MSC server shall use the Prepare Bearer procedure to request the MGW to add a new
context and a new access side bearer termination, and to provide a bearer address and a binding reference. After the
MGW has replied, the MSC server shall initiate the access bearer modification towards UFRAN using the provided
bearer address and the binding reference. Upon successful access bearer modification, the MSC server shall connect the
new access side bearer termination to the old context and rel ease the old access side bearer termination.

If the user plane mode of the modified access bearer is‘ Support Mode', the lu UP will aso be re-initialised as defined
in[20].

GERAN-A/Gb mode

The MSC server shall use the Modify Bearer Characteristics procedure to the MGW to provide the new bearer
characteristics for the existing access side bearer termination. After the MGW has replied, the MSC server shall initiate
the access bearer modification towards GERAN.

**************LAST MODIFICATION********************

14.2 IST

The handling of IST shall be performed in accordance with GSM-3GPP TS 8242.032 [19]. This clause describes the
additional requirements for the Bearer Independent CS Core Network.

The clearing of callsdueto IST isthe same asfor (G)MSC server initiated call clearing, refer to clause 7.3,(G)MSC
server |nitiated.
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4.2 Operation types

Error! No text of specified style in document.

Table 4.1 summarizes the operations defined for supplementary servicesin this specification and shows which of these
operations are call related and call independent. The terms "call related” and "call independent” are defined in

TS 24.010.

Table 4.1: Relevance of supplementary service operations

Operation name

Call related SS

Call independent SS

RegisterSS

EraseSS

ActivateSS

DeactivateSS

InterrogateSS
RegisterPassword
GetPassword
ProcessUnstructuredSS-Data
ForwardCheckSS-Indication
ProcessUnstructuredSS-Request
UnstructuredSS-Request
UnstructuredSS-Notify
ForwardChargeAdvice
NotifySS

ForwardCUG-Info
BuildMPTY

HoldMPTY

RetrieveMPTY

SplitMPTY

ExplicitCT
AccessRegisterCCEntry
EraseCCEntry
CallDeflection
UserUserService
LCS-LocationNotification
LCS-MOLR

+ 4+ 4+ o+ A+ A+

+ 4+

+

+ 4+ + A+

NOTE: The ProcessUnstructuredSS-Data operation may be used call related by a GSM Phase 1 MS.

SS- Operations {

ccitt identified-organi zation (4) etsi (0) nobil eDomain (0) gsm Access (2) nodules (3)

ss-Qperations (0) versionr—{7version8 (8)}

DEFINITIONS :: =
BEG N
EXPORTS

-- exports operation types

-- operations defined in this specification

ProcessUnstruct uredSS-Data, NotifySS, ForwardChargeAdvi ce,
Retri eveMPTY, SplitMPTY, ExplicitCT, AccessRegisterCCEntry,
LCS- Locati onNoti fication, LCS-MOLR

| MPORTS

OPERATI ON FROM
TCAPMessages {

Forwar dCUG | nfo, Buil dMPTY, Hol dMPTY,
Cal | Def | ection, UserUser Service,

ccitt recommendation q 773 nodul es (2) nessages (1) version2 (2)}

-- The MAP operations:

-- RegisterSS, EraseSS, ActivateSS, DeactivateSS,
-- GetPassword, ProcessUnstructuredSS- Request,

-- Forwar dCheckSS- | ndi cati on

I nt errogat eSS, Regi st erPassword,

-- are inported from MAP- (perations in SS-Protocol nodule.

-- inports SS-data types
Not i f ySS- Ar g,
For war dChar geAdvi ceAr g,
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Forwar dCUG | nf 0Ar g,
SS- User Dat a,
AccessRegi st er CCEnt r yAr g,
Cal | Def | ecti onArg,
User User Ser vi ceAr g,
LocationNotificationArg,
Locati onNotificati onRes,
LCS- MOLRAr g,
LCS- MOLRRes
FROM SS- Dat aTypes {

ccitt identified-organization (4) etsi (0) nobil eDomain (0) gsm Access (2) nodul es (3)

ss-DataTypes (2) version/—{7rversion8 (8)}

-- inmports MAP-SS-data types
Regi st er CC EntryRes
FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-DataTypes (14) version/—{7yrversion8 (8)}

-- inports MAP-errors
I'l'l egal SS-Operation, SS-ErrorStatus, SS-NotAvail able, SS-SubscriptionViolation,
SS-Inconpatibility, Systenfailure, FacilityNotSupported, CallBarred, Unexpect edDat aVal ue,
Short TermDeni al , LongTer nDeni al , Dat aM ssi ng, Forwardi ngVi ol ati on, Forwardi ngFail ed,
Posi ti onMet hodFai | ure
FROM MAP- Errors {
ccitt identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodules (3)
map- Errors (10) versiens{7A-version8 (8)}

-- inports SS-Errors
Resour cesNot Avai | abl e, MaxNumber OF MPTY- Parti ci pant sExceeded, Def | ecti onToSer vedSubscr i ber,
I nval i dDef | ect edToNunber, Speci al Servi ceCode, RejectedByUser, RejectedByNetwork
FROM SS-Errors {
ccitt identified-organization (4) etsi (0) nobileDomain (0) gsm Access (2) nodul es (3)

ss-Errors (1) version/—{#A-version8 (8)}

-- operation types definition

ProcessUnstruct uredSS-Data: : = OPERATION -- Tiner T(PUSSD)= 15s to 30s
ARGUMENT
ss- User Dat a SS- User Dat a
RESULT
ss- User Dat a SS- User Dat a
-- optional
ERRORS{
Syst enfai l ure,
Unexpect edDat aVal ue}

Noti fySS :: = OPERATI ON
ARGUMENT
notifySS-Arg Not i f ySS- Arg
Forwar dChar geAdvi ce ::= OPERATION -- Tiner T(AoC)= 1s to 40s
ARGUMENT
f orwar dChar geAdvi ceArg Forwar dChar geAdvi ceAr g
RESULT
Forwar dCUG I nfo ::= OPERATI ON
ARGUMENT
f orwar dCUG- | nf oArg Forwar dCUG | nf 0Ar g
Bui | dVPTY :: = OPERATION -- Tiner T(Buil dWPTY)= 5s to 30s
RESULT
ERRORS({

I'l'l egal SS- Operati on,

SS-Error Status,

SS- Not Avai | abl e,

SS-Inconpatibility,

Syst enfai | ure,

Resour cesNot Avai | abl e,

MaxNunmber OfF MPTY- Part i ci pant sExceeded}

Hol dMPTY :: = OPERATION -- Tiner T(Hol dWPTY)= 5s to 30s
RESULT
ERRORS({
Il'l egal SS- Operati on,
SS-Error Status,
SS-Inconpatibility,
Faci | i t yNot Support ed,
Syst enfai | ur e}

Retri eveMPTY :: = OPERATION -- Tiner T(RetrieveMPTY)= 5s to 30s
RESULT
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ERRORS{

I'l'l egal SS- Operati on,
SS-Error St at us,
SS-Inconpatibility,
Faci | i t yNot Support ed,
Syst enfai | ur e}

Split MPTY :: =
RESULT
ERRORS{
I'l'l egal SS- Operati on,
SS-Error St at us,
SS-Inconpatibility,
Faci | i t yNot Support ed,
Syst enfai | ur e}

OPERATI ON - -

icitCT ::
RESULT
ERRORS{
I'I'l egal SS- Operati on,
SS-Error St at us,

SS- Not Avai | abl e,
SS-Inconpatibility,
Faci | i t yNot Support ed,
Syst enfai l ure,

Resour cesNot Avai | abl e,
Cal | Barr ed}

Exp OPERATI ON - -

AccessRegi sterCCEntry ::= OPERATION - -
ARGUVENT

accessRegi ster CCEntryArg
RESULT

regi st er CCEntryRes
ERRORS{

Syst enfai l ure,

Dat aM ssi ng,
Unexpect edDat aVal ue,
Cal | Barr ed,

I'l'l egal SS- Operati on,
SS- Error St at us,
SS-Inconpatibility,
Short Ter nDeni al ,
LongTer nDeni al ,

Faci | i t yNot Support ed}

-- the tiner value is defined by T308,

Tinmer T(SplitMPTY)= 5s to 30s

Tinmer T(ECT)= 5s to 15s

Error! No text of specified style in document.

Ti mer T(AccRegCCEntry)= 30s

AccessRegi st er CCEnt r yAr g
Regi st er CC- EntryRes

see also in TS 24.008 for

Ti mer T(CD)= 30s

Cal | Defl ection ::= COPERATION --
ARGUVENT
cal | Defl ectionArg Cal | Defl ectionArg
RESULT
ERRORS{

Il'l egal SS- Operati on,
SS-Error Status,

SS- Not Avai | abl e,
SS-Inconpatibility,

Faci | i t yNot Support ed,
Syst enfai | ure,

Resour cesNot Avai | abl e,
Forwar di ngVi ol ati on,

Cal | Barred,

Defl ecti onToSer vedSubscri ber,
I nval i dDef | ect edToNunber,
Speci al Servi ceCode,

For war di ngFai | ed}

-- the tiner value is defined by T305,

see also in TS 24.008 for

not be used with this operation

Timer T(UUS3)= 10s

-- extensionContainer shall
User User Service ::= OPERATION --
ARGUMENT
user User Servi ceArg User User Servi ceArg
RESULT
ERRORS{

I'l'l egal SS- Operati on,
SS- Error St at us,

SS- Not Avai | abl e,
SS-Inconpatibility,
Faci | i t yNot Support ed,
Syst enfai l ure,

Resour cesNot Avai | abl e,
Rej ect edByNet wor k,

Rej ect edByUser}
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-- The timer value for UUS3 is 10s; it is applicable only if UUS3 is activated by FAC LITY
-- nessage. |If UUS service (UUSL, UUS2 or UUS3) is activated by SETUP message, no tinmers are
-- needed. In those cases Return Result or Return Error nust be received within certain call
-- control messages, see GSM 04. 87.

-- extensionContainer shall not be used with this operation.

LCS- Locati onNotification::= OPERATION -- Tiner T(LCSN)= 10s to 20s

ARGUVENT

| ocationNotificationArg LocationNotificationArg
RESULT

| ocationNotificationRes LocationNotificationRes
ERRORS{

Syst enfai l ure,
Unexpect edDat aVal ue}

LCS-MOLR : = OPERATION -- Tiner T(LCSL)= 10s to 30s

ARGUVENT

| cs- MOLRAr g LCS- MOLRAr g
RESULT

| cs- MOLRRes LCS- MOLRRes
ERRORS{

Syst enfai l ure,

Unexpect edDat aVal ue,

Dat aM ssi ng,

Faci | i t yNot Support ed,

SS- Subscri ptionViol ati on,
Posi ti onMet hodFai | ur e}

END

kkkkkkk*k NEXT MODlFl CATION****************

4.3.1 Error types ASN.1 specification

The following ASN.1 module provides an ASN.1 specification of errors. Errors from MAP are imported in the
SS-Protocol module in subclause 4.5.

SS-Errors {
ccitt identified-organization (4) etsi (0) nobileDomain (0) gsmAccess (2) nodules (3)

ss-Errors (1) version/—{7rversion8 (8)}
DEFINITIONS :: =
BEG N
| MPORTS

ERROR FROM
TCAPMessages {
ccitt recommendation g 773 nodul es (2) nmessages (1) version2 (2)};

-- The MAP errors

-- UnknownSubscri ber, Bearer Servi ceNot Provi si oned, Tel eserviceNot Provi sioned,

-- Illegal SS- Qperation, SS-ErrorStatus, SS-NotAvailable, SS-SubscriptionViolation,

-- SS-Inconpatibility, Systenfailure, DataM ssing, UnexpectedDataVal ue, FacilityNot Supported,
-- PWRegi strationFailure, NegativePW Check, CallBarred, Number O PWAttenptsViol ation,

-- Absent Subscriber, 111egal Subscriber, |11egal Equi prent, USSD Busy, UnknownAl phabet,

-- ForwardingVi ol ati on, ForwardingFail ed

-- are inported from MAP-Errors in SS-Protocol nodule.

-- error types definition

Resour cesNot Avai | abl e :: = ERROR

MaxNunber OF MPTY- Par ti ci pant sExceeded ::= ERROR
I nval i dDef | ect edToNunber ::= ERROR

Speci al Servi ceCode ::= ERROR

Def | ecti onToServedSubscri ber ::= ERROR

Rej ect edByNet wor k ::= ERROR

Rej ect edByUser ::= ERROR

END
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kkkkkkkkkkkkhkkkhkkhkkkkkkkhkkhkkhkk N EXT M O Dl Fl CAT' O N********************************

4.4.2  ASN.1 data types

This subclause provides an ASN.1 module defining the abstract data types in operations and errors specification. Only
data types which are specific for this specification are defined. All other data types are imported from MAP together
with the import of operations and errors.

SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0) gsm Access (2) nodul es (3)
ss-DataTypes (2) version/—{7rversion8 (8)}

DEFI NI TI ONS
IMPLICIT TAGS :: =
BEG N

-- exports all data types defined in this nodul e
I MPORTS

SS- Code

FROM MAP- SS- Code {
ccitt identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodules (3)
nmap- SS- Code (15) wersien?—{7A-version8 (8)}

-- inports MAP-SS- DataTypes

SS- St atus, USSD- Dat aCodi ngSchene, USSD- String, CCBS-Feature

-- USSD- Dat aCodi ngSchene, USSD- String were introduced because of CNAP.

FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodules (3)
map- SS- Dat aTypes (14) versiens—{7Fyversion8d (8)}

CUG | ndex,

Noti fi cati onToMsUser

FROM MAP- M5- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodules (3)
map- M5- Dat aTypes (11) versiens—{Fyversion8d (8)}

maxSi gnal | nf oLengt h,

| SDN- Addr essStri ng,

| SDN- Subaddr essStri ng,

Al ertingPattern,

LCSd i ent Ext er nal | D,

Addr essString

FROM MAP- ConmonDat aTypes {
ccitt identified-organization (4) etsi (0) nobileDomain (0) gsm Network (1) nodules (3)
map- CommonDat aTypes (18) wversi-onf—{#version8 (8)}

Locati onType,

LCSCA i ent Narre,

LCS- QoS,

Hori zont al - Accur acy,

ResponseTi ne,

Ext - Geogr aphi cal | nf or mati on,

Suppor t edGADShapes,

Add- Geogr aphi cal | nf or nati on,

LCSRequest or I D

FROM MAP- LCS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (25) version/—{7)rversion8 (8)}

-- data types definition

SS-UserData ::= IA5String (SIZE (1.. maxSignal | nfolLength))
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Noti fySS-Arg ::= SEQUENCE{
ss- Code 1] SS- Code OPTI ONAL,
ss- Status 4] SS- St at us OPTI ONAL,
ss-Notification 5] SS-Notification OPTI ONAL,
cal I I sWai ting-Indicator 14 NULL OPTI ONAL,
cal | OnHol d- | ndi cat or 15 Cal | OnHol d- I ndi cat or OPTI ONAL,
npt y- | ndi cat or 16 NULL OPTI ONAL,
cug- | ndex 17 CUG | ndex OPTI ONAL,
clirSuppressionRej ected 18 NULL OPTI ONAL,
ect -1 ndicator 19 ECT- | ndi cat or OPTI ONAL,
narel ndi cat or 20 Narel ndi cat or OPTI ONAL,
ccbs-Feature 21 CCBS- Feat ure OPTI ONAL,
alertingPattern 22 Al ertingPattern OPTI ONAL,
mul ticall -1 ndicator 23 Ml ticall-1ndicator OPTI ONAL}

-- The nanelndicator is defined because of CNAP.

Mul ticall -1 ndicator ::= ENUVERATED {
nbr - SNexceeded (0),
nbr - User exceeded (1)}

For war dChar geAdvi ceArg :: = SEQUENCK

ss- Code [0] SS- Code,

char gi ngl nformati on [1] Char gi ngl nf ormati on,
SS-Notification ::= OCTET STRING (S| ZE (1))

.- Bit 8 7 6 5 4 00000 (Unused)

-- Bit 3 Call is forwarded indication to A-subscriber
-- (cal l'ing subscri ber)
-- 0 No i nformation content

1 Qutgoing call has been forwarded to C

-- Bit 2 call is forwarded indication to B-subscriber
-- (forwarding subscri ber)

-- 0 No information content

-- 1 I nconming call has been forwarded to C

-- Bt 1 Call is forwarded indication to C subscriber
-- (forwarded-to subscri ber)
-- 0 No i nformation content

1 Incoming call is a forwarded call

Char gi ngl nformation ::= SEQUENCE{

el [1] E1 OPTI ONAL,
e2 [2] E2 OPTI ONAL,
e3 [3] E3 OPTIONAL,
e4 [4] E4 OPTI ONAL,
e5 [5] E5 OPTIONAL,
e6 [6] E6 OPTI ONAL,
e7 [7] E7 OPTIONAL,
o)

E1l ::= I NTEGER (0..max10Ti mesUni t sPer Ti ne)
max10Ti mesUni t sPer Ti me | NTEGER ::= 8191

E2 ::= I NTEGER (0..nmax10Ti mesTi nel nterval)
max10Ti mesTi nel nterval | NTEGER ::= 8191

E3 ::= I NTEGER (0..max100Ti mesScal i ngFact or)
max100Ti nesScal i ngFact or | NTEGER ::= 8191

E4 ::= I NTEGER (0..nax10Ti nesl ncrenent)
max10Ti mesl ncrenent | NTEGER ::= 8191

E5 ::= I NTEGER (0..nmax10Ti mesl ncr ement Per Dat al nt erval )
max10Ti mesl ncrement Per Dat al nterval | NTEGER ::= 8191

E6 ::= I NTEGER (0. .naxNunber O Segnment sPer Dat al nt erval )
maxNunber Of Segnent sPer Dat al nt erval | NTEGER ::= 8191

E7 ::= I NTEGER (0..nmax10Ti meslnitial Ti ne)
max10Ti meslnitial Time | NTEGER ::= 8191

Cal | OnHol d- | ndi cat or ;= ENUMERATED ({

call Retrieved (0),
call OnHold (1)}

3GPP



Error! No text of specified style in document. 8

Forwar dCUG | nf oArg :: = SEQUENCE {
cug- | ndex [0] CUG | ndex OPTI ONAL,
suppr essPref CUG [1] NULL OPTI ONAL,
suppressOA [2] NULL OPTI ONAL,
o)

ECT- I ndi cat or 11 = SEQUENCE ({
ect-Call State [0] ECT-Call State,

rdn [1] RDN OPTI ONAL,
.

ECT-Cal | State = ENUMERATED ({
alerting (0),
active (1)}

Nanel ndi cator ::= SEQUENCE {
cal I'i ngNane [0] Nane
-}

Nane ::= CHO CE {
nanePr esent ati onAl | owed
presentationRestricted
naneUnavai | abl e
nanmePresent ati onRestri ct

NameSet ::= SEQUENCE {
dat aCodi ngSchene
| engt hl nCharacters
nameString

-}

-- Nanel ndi cat or,
-- The USSD- Dat aCodi ngSchene sha
-- follow ng encodi ng:

OPTI ONAL,

[0] NaneSet,

[1] NULL,
[2] NULL,

ed [3] NanmeSet}

[ 0] USSD- Dat aCodi ngSchene,
[1] I NTEGER,
[2] USSD-String,

Nanme and NaneSet are defined because of CNAP.

Error! No text of specified style in document.

I'l indicate use of the default al phabet through the

-- bit 7 6 5 4 3 2 1 0
-- /o o o0 o0/ 1 1 1 1
RDN ::= CHA CE {
present ati onAl | onedAddr ess [0] RenotePartyNunber,
presentati onRestricted 1] NULL,
nunber Not Avai | abl eDueTol nt er wor ki ng [2] NuLL,
present ati onRestri ct edAddr ess [3] RenotePartyNunmber}
Renot ePar t yNunber 11 = SEQUENCE ({

part yNunber [0]
part yNunmber Subaddr ess [1]
-}

AccessRegi st er CCEntryAr g =
S}

Cal | Def | ecti onArg 11 = SEQUENCE
def | ect edToNumber
def | ect edToSubaddr ess [1]

| SDN- Addr essStri ng,

| SDN- Subaddr essStri ng OPTI ONAL,

SEQUENCE {

{

[0] AddressString,
| SDN- Subaddr essStri ng OPTI ONAL,

-}

User User Servi ceArg ::= SEQUENCE {
uUS- Servi ce [0] UUs- Servi ce,
uUs- Requi red [1] BOOLEAN,
s}

UUS- Servi ce ::= ENUVERATED {
uust (1),
uus2 (2),
uus3 (3),

S}

-- exception handling:
-- In case of UUS-Service with a
-- but not understood by the M5,

LocationNotificationArg ::= SEQU
notificationType [0]
| ocati onType [1]

ny ot her val ue,

the call will be cleared.

ENCE {

Noti fi cati onToMSUser,
Locati onType,

i ndi cated as "UUS required",

lcsCientExternal ID[2] LCSOientExternal | D OPTI ONAL,
I csd i ent Nane [3] LCsd i ent Name OPTI ONAL,
| csRequestorl D [4] LCSRequestorlD OPTI ONAL }
-- exception handling:
-- At reception of an unrecognised notificationType value the receiver shall reject the
-- operation with a return error cause of unexpected data val ue.
-- At reception of an unrecognised | ocati onType val ue the receiver shall reject the

-- operation with a return error cause of unexpected data val ue.
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LocationNotificationRes ::= SEQUENCE {
verificati onResponse [0] VerificationResponse OPTI ONAL,

VerificationResponse:: = ENUVERATED {
per m ssi onDeni ed (0),
per mi ssi onG ant ed (1),

-- exception handling:
-- an unrecogni zed val ue shall be treated the sane as val ue 0 (perm ssionDenied)

LCS- MOLRAr g :: = SEQUENCE {

nol r- Type [0] MOLR-Type,

| ocat i onMet hod [1] Locati onMet hod OPTI ONAL,
| cs- QoS [2] LCS-QoS OPTI ONAL,
lcsOientExternal ID [3] LCSCientExternallD OPTI ONAL,
m c- Nunber [4] | SDN- AddressString OPTI ONAL,
gpsAssi st anceDat a [5] GPSAssi st anceDat a OPTI ONAL,
support edGADShapes [ 6] SupportedGADShapes OPTI ONAL}

-- The paraneter |ocati onMethod shall be included if and only if the nmolr-Type is set to val ue

-- deC pheringKeys or assistanceDat a.

-- The paraneter gpsAssistanceData shall be included if and only if the nmolr-Type is set to val ue
-- assistanceData and Locati onMethod is set to val ue assistedGPS.

MOLR- Type: : = ENUMERATED ({

| ocationEstimate (0),
assi st anceDat a (1),
deC pheri ngKeys (2),

-- exception handling:
-- an unrecogni zed val ue shall be rejected by the receiver with a return error cause of
-- unexpected data val ue.

Locat i onMet hod: : = ENUMERATED {

msBasedEOTD (0),
nmsAssi st edEOTD (1),
assi st edGPS (2),
msBasedOTDOA (3),
nmsAssi st edOTDOA (4)

-- exception handling:
-- an unrecogni zed val ue shall be rejected by the receiver with a return error cause of
-- unexpected data val ue.

GPSAssi st anceDat a: : = OCTET STRING (Sl ZE (1..38))
-- Cctets 1 to 38 are coded in the same way as the octets 3 to 7+2n of Requested GPS Data | E

-- in GSM 09. 31.

LCS- MOLRRes: : = SEQUENCE {
| ocationEstimate [0] Ext-Geographical |l nformation OPTI ONAL,
deci pheri ngKeys [1] Deci pheringKeys OPTI ONAL,
add- Locat i onEst i mat e [2] Add- Geographi cal | nformation OPTI ONAL}

-- Parameters |ocationEstimate or add-LocationEsti mate (one but not both)

-- shall be included if and only if the

-- nolr-Type in Locati onRequest Arg was set to val ue | ocationEsti mate.

-- Paraneter add-LocationEstimate shall not be included if the supportedGADShapes
-- paranmeter was not received in the LCS- MOLRArg.

-- Paraneter decipheringKeys shall be included if and only if the nolr-Type

-- in LocationRequest Arg was set to val ue deC pheri ngKeys.

Deci pheri ngKeys: : = OCTET STRI NG (Sl ZE (15))

-- Cctets in DecipheringKeys are coded in the same way as the octets 3 to 17 of Deciphering Key |E
-- in GSM09.31. |.e. these octets contain Current Deciphering Key, Next Deciphering Key and

-- C phering Key Flag.

END
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4.5 Operations and errors implementation

For the actual implementation of supplementary services, operations and errors have to be defined by value. The
following ASN.1 module, imports operation types from the ASN.1 module described in subclause 4.2 and operation and
error types from MAP. It defines operations by allocating operations and errors alocal value. For the involved
operations and errors the same local values asin MAP are allocated.

SS-Protocol {
ccitt identified-organization (4) etsi (0) nobi | eDomai n (0)

gsm Access (2) nodul es (3) ss-Protocol (3) versienr—{#A-version8 (8)}
DEFINITIONS :: =

BEG N
| MPORTS
-- inports operation types

-- inports operation type from MAP- Mbbi | eServi ceCper ati ons

For war dCheckSS- | ndi cat i on

FROM MAP- Mobi | eSer vi ceCperati ons {
ccitt identified-organization