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Foreword

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

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

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

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

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

The present document 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
UTRAI\;I = J ' M.GW ' Nlb IMG,i W | Leggcsy-}—’E\Zternal
U ¥ + Mc Mc _:‘
~ | L
ik vecsener== -l ousc i
/' ,4"\-’-'-’- /’/’
JCAPLT T Ny =

CAP D"\ e

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.

2 References

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

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

e For aspecific reference, subsegquent revisions do not apply.

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

[1] 3GPP 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".
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[4] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

(5]
[6]

[7]
(8]
[9]
[10]

[11]
[12]
[13]
[14]
[15]
[16]

[24]
[25]
[26]
[27]

[28]
[29]
[30]
[31]
[32]
[33]

ITU-T Recommendation H.248: "Gateway control protocol”.

3GPP TS 29.232:
Stage 3".

3GPP TS 29.415:
3GPP TS 23.009
3GPP TS 23.072:

3GPP TS 23.078:
Stage 2".

3GPP TS 23.079:
3GPP TS 23.082:
3GPP TS 23.083:
3GPP TS 23.084:
3GPP TS 23.091:

3GPP TS 23.093:
Stage 2".

3GPP TS 23.135:
3GPP TS 23.108:
3GPP TS 42.032:
3GPP TS 25.415:
3GPP TS 29.414:
3GPP TS 29.205:

"Media Gateway Controller (MGC) - Media Gateway (MGW) interface;

" Core Network Nb Interface User Plane Protocols ™.

: "Handover procedures’.

"Call Deflection Supplementary Service; Stage2”.

"Customized Applications for Mobile network Enhanced Logic (CAMEL);

"Support of Optimal Routeing (SOR); Technical Realization; Stage2”.

"Call Forwarding (CF) Supplementary Services; Stage 2".

"Call Waiting (CW) and Call Hold (HOLD) Supplementary Services; Stage 2".
"MultiParty (MPTY) Supplementary Service; Stage 2".

"Explicit Call Transfer (ECT) Supplementary Service; Stage 2".

"Technical realization of Completion of Callsto Busy Subscriber (CCBS);

"Multicall supplementary service; Stage 2".

"Mobile radio interface layer 3 specification core network protocols; Stage 2".
"Immediate Service Termination (IST); Service description; Stage 1".
"UTRAN lu interface user plane protocols".

"Core Network Nb data transport and transport signalling".

"Application of Q.1900 series to bearer independent circuit-switched core

network architecture; Stage 3".

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)".

3GPP TS 43.045:
3GPP TS 23.146:
3GPP TS 25.413:

3GPP TS 48.008:
Specification’

3GPP TS 23.226:
3GPP TS 43.051:
3GPP TS 25.412:
3GPP TS 25.410:
3GPP TS 25.414:
3GPP TS 23.014:

"Technical Realization Of Facsimile Group 3 service - Transparent”.
"Technical realization of facsimile group 3 non-transparent".
"UTRAN lu Interface RANAP signalling”

'Mobile Switching Centre — Base Station system (MSC — BSS) interface layer 3

"Global Text Telephony (GTT); Stage 2"

" GSM/EDGE Radio Access Network (GERAN) overall description; Stage 2;"
"UTRAN lu interface signalling transport".

"UTRAN lu Interface: General Aspectsand Principles’.

"UTRAN lu interface data transport and transport signalling”.

"Technical Specification Group Core Network; Support of Dual Tone Multi-

Frequency (DTMF) signalling”.
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[34] 3GPP TS 32.421: " Subscriber and equipment trace: Trace concepts and requirements’”.
[35] 3GPP TS 32.422: " Subscriber and equipment trace: Trace control and configuration management".
[36] 3GPP TS 32.423: " Subscriber and equipment trace: Trace data definition and management”.
[37] 3GPP TS 29.007: "General requirements on interworking between the Public Land Mobile
Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN)".
[38] 3GPP TS 23.172 : "Technical Specification Group Core Network and Terminals; Technical
realization of Circuit Switched (CS);multimedia service UDI/RDI fallback and service
modification; Stage 2
[39] 3GPP TS 43.068 : " Voice Group Call Service (VGCS)"
[40] 3GPP TS 43.069 : " Voice Broadcast Service (VBS)"
[41] IETF RFC 2663: "IP Network Address Trandator (NAT) Terminology and Considerations ™.
3 Symbols and abbreviations
3.1 Symbols
For the purposes of the present document, the following symbols apply:
lu Interface between the RNS and the core network. It is aso considered as a reference point.
Mc Interface between the server and the media gateway.
Nb Interface between media gateways.
Nc The NNI call control interface between (G)M SC servers.
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
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UDP User Datagram Protocol
UTRAN UMTS Terrestrial Radio Access Network

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 refersto GERAN A/Gb mode.

Iu 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 UM TS refersto UTRAN or GERAN [u mode.

4 Main Concepts

4.1 General

The circuit switched core network enables the support of different transports (e.g. ATM or IP) in a bearer-independent
fashion. For the ATM and I P transport, there is a strict separation between the call control level and the bearer control
level. In the case of ATM or IP transport, the passage of compressed speech at variable bit rates is possible through the
CS core network.

The CS core network shall employ the MSC server, GM SC server and media gateways. The GMSC server and MSC
server shall provide the call control and mobility management functions, and the media gateway shall provide the bearer
control and transmission resource functions. The media gateway shall contain the stream manipulating functions.

The GMSC server and MSC servers are connected to the media gateway viathe Mc reference point. The MSC servers
and GM SC servers are connected with the Nc reference point. There may be a number of call control transit nodes
between the M SC server and GM SC server in the Nc reference point. The MGW:s are connected with the Nb reference
point.

The users connected to the CS core network shall not be aware whether a M SC server — media gateway combination is
used, or amonolithic MSC is used.

4.2 Bearer-Independent Call Control

The protocol used on the Nc interface shall be acall control protocol supporting IP and ATM transportsin a
bearer-independent manner for the ISDN service set, allowing the physical separation of the call control entities from
the bearer control entities.

An exception to this bearer independence concept isif lu interface ison IP and the | P addresses are to be exchanged via
call control plane signalling (known by the MSC due to configuration data). In this case the specific handling is
described separately.

4.3 H.248/MEGACO

H.248/MEGACO has been jointly developed within the ITU-T and the IETF, and supports a separation of call control
entities from bearer control entities, and a separation of bearer control entities from transport entities. H.248 is used on
the Mc interface between the (G)M SC servers and the media gateway.
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5 General Circuit Switched Core Network Domain
Architecture

5.1 Logical Architecture

The overall CS core network logical architecture is shown in figure 1.

51.1 CS Core Network Nodes

51.1.1 MSC Server

The MSC server mainly comprises the call control and mobility control parts of a GSM/UMTS MSC as described in
3GPP TS 23.002[2]. It isalso integrated with a VLR to hold the mobile subscriber's service data and CAMEL related
data.

The MSC server terminates the user-network signalling (see 3GPP TS 24.008 [4]) and trandlates it into the signalling
over the Nc interface. The MSC Server terminates the |u control plane signalling and its transport bearer

(see 3GPP TS 25.413[26] and 3GPP TS 25.412 [30]). It aso terminates the signalling over the Mc interface with the
Media Gateway.

The MSC server controls the parts of the call state model that pertain to connection control for media channelsin an
MGW. It also contains the "Call Control Function” in the BICC model.

51.1.2 GMSC Server

The GMSC server mainly comprises the call control and mobility control parts of a GSM/UMTS GMSC as described in
3GPPTS23.002[2].

The GMSC server terminates the signalling over the Nc interface and the call control interfaces to the external
networks. It also terminates the signalling over the Mc interface towards the Media Gateway.

The GMSC server controls the parts of the call state model that pertain to connection control for media channelsin an
MGW. It also contains the "Call Control Function” in the BICC model.

5.1.1.3 Media Gateway

The Media Gateway terminates the signalling over the Mc interface from the (G)M SC servers. The Media Gateway
terminates the lu transport network control plane signalling with its transport bearer (see 3GPP TS 25.410 [31] and
3GPP TS 25.414 [32]). The Media Gateway also terminates the lu user plane protocol (see 3GPP TS 25.415 [20]). It
aso terminates the bearer control signalling and the transport bearer over the Nb interface (see 3GPP TS 29.414 [21]
and 3GPP TS 29.415 [7]).

The Media Gateway contains bearer terminations and media manipulation equipment (e.g. transcoders, echo cancellers,
or tone senders). It may perform media conversion and framing protocol conversion.

51.2 CS Core Network Interfaces and Reference Points

5121 Mc Interface

The Mc reference point in the present document considers the aspects of the interface between the (G)M SC server and
the MGW. The H.248 protocal [5] together with 3GPP specific extensions/packages shall be used over the Mc
interface.

5.1.2.2 Nc Interface

The Network-Network based call control is used over the Nc interface. Any suitable call control protocol may be used
over the Nc interface (e.g. BICC).
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51.2.3 Nb Interface

The bearer control signalling and transport are carried over the Nb interface.

5.2 Network Interworking

5.2.1 Interworking on the Nc Reference Point

Interworking between the Nc reference point, call control protocols and 1SUP is defined within the 3GPP stage 3
documentation for each protocol (or by references specified in stage 3 documentation [6]).

5.2.2 Interworking on the Nb Reference Point
The interworking is specified in 3GPP TS 29.415 [7] and 3GPP TS 29.414 [21].

6 Call Establishment

NOTEL: All message sequence chartsin this clause are examples. All valid call establishment message sequences
can be derived from the example message sequences and associated message pre-conditions.

NOTE2: The continuity indication inthe IAM is not used to indicate that a continuity check will be performed on
the current leg of the call, but it is used to indicate that a Continuity message can be expected as aresult
of a continuity check on a preceding ISUP circuit, or establishment of a preceding bearer connection.

6.1 Basic Mobile Originating Call

6.1.1 Forward bearer establishment

The mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following clauses
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].

6.1.1.1 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). For GSM, if performing Service based handover (see 3GPP TS
48.008 [27]) the MSC Server may omit MGW selection at thistime.

6.1.1.2 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 M SC 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 also be provided inthe IAM (bullet 1 in figure 6.2).

6.1.1.3 Network side bearer establishment

The MSC server shall select bearer characteristics for the network side bearer connection before sending the IAM. After
the succeeding node has provided a bearer address and a binding reference in the Bearer |nformation message the MSC
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).
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6.1.1.4 Access bearer assignment
The MSC server shall select bearer characteristics for the access bearer.

For UMTS, 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, 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 and conditionally GTT related information in accordance with 3GPP TS 23.226 [28] for the bearer. For a
non-speech call the MSC server aso provides the MGW with a PLMN Bearer Capability [4]. After the MGW has
replied with the bearer address and the binding reference the M SC server requests access bearer assignment using the
provided bearer address and binding reference (bullet 3 in figure 6.2) in accordance with 3GPP TS 25.413 [26]. The
MSC 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 a later stage, see subclause 13.18.1.

For GERAN lu mode the MSC Server receives the GERAN capabilities within the RANAP INITIAL UE MESSAGE,
indicating the services (e.g. for CS speech services the supported codec types and, for an adaptive codec type, the
supported codec modes (for definition see [27])), which will be available at the RAB establishment procedure. The
MSC server shall take the indicated GERAN capabilities into account as well as the received M S capabilities when
negotiating a service. Additionally, when regquesting the access bearer assignment the M SC server shall indicate to the
GERAN the selected service (e.g. selected codec type). The MSC server shall not set codec information in the NAS
Synchronisation Indicator (see [4]). Instead it shall set codec information in the GERAN BSC container.

For GSM, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit
procedure to seize aTDM 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 M SC server
requests access bearer assignment (bullet 4 in figure 6.2) in accordance with 3GPP TS 48.008 [27]. If performing
Service based handover (see 3GPP TS 48.008 [27]) the MSC Server may omit to perform Reserve Circuit procedure.

6.1.1.5 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 isdefined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
inaforward 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].

6.1.1.6 Confirmation of bearer establishment

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

6.1.1.7 Through-Connection

During any one of the Prepare Bearer, Reserve Circuit and Establish Bearer procedures, the M SC 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).
6.1.1.8 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 answer indication using the Activate I nterworking Function procedure (bullet 6 in figure
6.2).
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6.1.1.9 Codec handling

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

6.1.1.10 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).

6.1.1.11 Failure handling in MSC server

If any procedure between the M SC 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
cal clearing or in clause 7.4, MGW initiated call clearing. Alternatively, the MSC server may only release the resources
in 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.

6.1.1.12 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.

i1

¥

S
)

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
regquests 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.
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UE RNC/BSC MSC-S MGW
< Address Camplete
< ALERTING
< Answgr

Context (CL),—~| MOD.request (T1) | |Change Through-Connection +
. Activate Inter-Working Function

(when applicable) +
Context (C1) | MOD-reply (T1) Activate Voice Processing

Function (when applicable)

Context (C1) MOD.request (T2) Activate Inter-Working

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

Context (C1) <M OD.reply (T2)

CONNECT

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 clauses
describe the additiona 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].

6.1.2.1 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). For GSM, if
performing Service based handover (see 3GPP TS 48.008 [27]) the MSC Server may omit MGW selection at thistime.

6.1.2.2 Network side bearer establishment

The MSC server shall select 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 a bearer address and a binding reference, and provides the
MGW with the bearer characteristics (bullet 3 in figure 6.4). After the MGW has replied with the bearer address and the
binding reference, the MSC server sendsthe |AM to the succeeding node.

6.1.2.3 Initial addressing

The MSC server shall indicate in the IAM 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 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 aso provide the MGW-id inthe IAM (bullet 4 in figure 6.4).

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 25 ETSI TS 123 205 V7.8.0 (2008-04)

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

For UMTS, before the M SC 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, 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 and conditionally GTT related information in accordance with 3GPP TS 23.226 [28] for the bearer. For a
non-speech call the M SC 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 M SC server requests access bearer assignment using the
provided bearer address and binding reference (bullet 1 in figure 6.4) in accordance with 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 GERAN Iu mode the MSC Server receives the GERAN capabilities within the RANAP INITIAL UE MESSAGE,
indicating the services (e.g. for CS speech services the supported codec types and, for an adaptive codec type, the
supported codec modes (for definition see [27])), which will be available at the RAB establishment procedure. The
MSC server shall take the indicated GERAN capabilities into account as well as the received M S capabilities when
negotiating a service. Additionally, when requesting the access bearer assignment the M SC server shall indicate to the
GERAN the selected service (e.g. selected codec type). The MSC server shall not set codec information in the NAS
Synchronisation Indicator (see [4]). Instead it shall set codec information in the GERAN BSC container.

For GSM, 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 2 in figure 6.4) in accordance with 3GPP TS 48.008 [27]. If performing Service based
handover (see 3GPP TS 48.008 [27]) the M SC Server may omit to perform Reserve Circuit procedure.

6.1.2.5 Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the [u/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 IW/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 M SC server within the Establish Bearer and Prepare Bearer procedures

[6].
6.1.2.6 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.

6.1.2.7 Through-Connection

During the Prepare Bearer or Reserve Circuit procedures, the M SC 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).
6.1.2.8 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 answer indication using the Activate I nterworking Function procedure (bullet 5 in
figure 6.4).
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6.1.2.9 Codec handling

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

6.1.2.10 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 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 5in figure 6.4).

6.1.2.11 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)M SC 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.

6.1.2.12 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.
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L

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 IAM, 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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UE RNC/BSC MSC-S MGW
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Figure 6.4/1: Basic Mobile Originating Call, Backward Bearer Establishment
(message sequence chart)

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 28 ETSI TS 123 205 V7.8.0 (2008-04)

UE RNC/BSC MSC-S MGW
Address Camplgete
< ALERTING
Answgr

Context (C1) MOD.request (T1) |  |Change Through-Connection +
" | |Activate Inter-Working Function
Context (C1)] | MOD.reply (T1) (when applicable) + Activate Vol
Processing Function (when
applicable)

Activate Inter-Working

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

Context (C1) MOD.request (T2)

Context (C1) <M OD.reply (T2)

CONNECT

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

6.1.3 Originating Call Establishment For lu Interface on IP

If luCSon IPis supported by the MSC server, the Core Network side procedures described in 6.1.1 or 6.1.2 shall apply.
For the access side termination, the exchange of 1P addresses via call control proceduresis described in this clause.

Before the MSC server starts the access bearer assignment, the M SC server requests the MGW to prepare for the access
bearer using the Prepare |P_Transport procedure. The MSC server requests the MGW to provide an | P Transport
Address and alu UDP Port 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 [28]. For a non-speech call the MSC server also provides the MGW with aPLMN Bearer
Capability [4]. After the MGW has replied with the | P address and UDP Port the MSC server requests access bearer
assignment using the provided | P address and UDP Port in accordance with 3GPP TS 25.413 [26]. The |P addresses and
UDP Ports of the MGW and the RNC are exchanged viathe RANAP procedures. If the bearer transport is |P and [UUP
mode is Transparent, when the M SC receives the RANAP RAB assignment response it shall send the RNC IP address
and UDP Port to the MGW Access bearer termination using the Modify_IP_Transport_Address procedure.

If the bearer transport is |P and luUUP mode is Support, the MGW shall use the source I P address and UDP Port of the
[UUP Init packet received from the radio access network as the destination address for subsequent downlink packets.

The sequence is shown in figure 6.1.3/1.
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UE RNC/BSC MSC -S MGW
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Figure 6.1.3/1: Call Establishment for lu on IP

6.1.4 Forward bearer establishment with Trace Session Activation

The mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following clause describe
the additional requirement for the bearer independent CS core network if atrace session is activated from aM SC Server

toaMGW.
6.1.4.1 Trace activation

When a Trace Session is activated in the MSC Server and the trace control and configuration parameters requires Trace
Session activation to the MGW, the MSC Server activates the Trace Session to the MGW by using the trace activation

procedure.
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6.1.4.2 Example

Figure 6.1.4.1 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.
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Figure 6.1.4.1: Basic Mobile Originating Call, Forward Bearer Establishment with Trace Session
Activation (network model)

Figure 6.1.4.2 shows the message sequence chart example for the mobile originating call. In the example the MSC

server activates the Trace Session to MGW when it request the creation of the incoming and outgoing termination with
ADD request. MGW sends the Trace Session Activation result with NOTIFY request to MSC Server.
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Figure 6.1.4.2/1: Basic Mobile Originating Call, Forward Bearer Establishment with Trace Session
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UE RNC/BSC MSC-S MGW
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< Answgr

Context (CL),—~| MOD.request (T1) | |Change Through-Connection +
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Figure 6.1.4.2/2: Basic Mobile Originating Call, Forward Bearer Establishment with Trace Session
Activation
(message sequence chart continue)

6.2 Basic Mobile Terminating Call

6.2.1 Forward bearer establishment

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.108 [18]. The following clauses
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].

6.2.1.1 GMSC server

6.2.1.1.1 MGW selection

The GMSC server shall select an MGW for the bearer connection before it performs the incoming side bearer
establishment or the outgoing side bearer establishment. This may happen either before sending the IAM or after
receiving the Bearer Information message. If the GM SC server received an MGW-id from the preceding node and/or
from the succeeding node, then it may use one of them for the MGW selection (bullet 1 or bullet 4 in figure 6.6).

NOTE: Asanimplementation option, if there is no need for the GM SC server to manipulate the bearer, the
GMSC server may perform call control signalling without any associated MGW. In that case the bearer
related information shall be passed transparently through the GM SC server.

6.2.1.1.2 Initial addressing

The GMSC server shdl indicate in the IAM that forward bearer establishment isto be used. The GM SC server shall
also indicate in the IAM that the Continuity message will follow if either of the following conditions is satisfied before
sending the |AM:

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

2. the GMSC server selected an MGW, but a notification of successful bearer establishment on the incoming side
has not been received from the MGW.

The GMSC server shall provide the bearer characteristics to the succeeding node in the IAM. If the MGW is selected at
an early stage the MGW-id may also be provided inthe IAM (bullet 1 in figure 6.6).
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6.2.1.1.3 Outgoing side bearer establishment

The GMSC server shall select bearer characteristics for the outgoing side bearer connection before it sendsthe |AM.
After the GM SC server has received a bearer address and a binding reference in the Bearer Information message from
the succeeding node the GM SC server requests the MGW to establish a bearer to the given destination MGW using the
Establish Bearer procedure. The GMSC server shall provide the MGW with the bearer address, the binding reference
and the bearer characteristics (bullet 4 in figure 6.6).

6.2.1.1.4 Incoming side bearer establishment

The GMSC server requests the MGW to prepare for the incoming side bearer establishment using the Prepare Bearer
procedure. The GM SC server requests the MGW to provide a bearer address, a binding reference and to notify when the
bearer is established (bullet 5 in figure 6.6). The GMSC server also 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 GM SC server sends the Bearer Information message to the preceding node. The GM SC server
may also include the MGW-id in the Bearer Information message (bullet 6 in figure 6.6).

NOTE: Theincoming side bearer establishment may take place either before or after HLR interrogation.

6.2.1.1.5 Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the |u/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 IW/Nb UP Protocol is established through the CN
inaforward 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 lw/Nb UP has been initialised.

6.2.1.1.6 Through-Connection

During the Prepare Bearer and Establish Bearer procedures, the GM SC server will use the Change Through-Connection
procedure to request the MGW to both-way through-connect the bearer termination (bullet 4 and bullet 5 in figure 6.6).
6.2.1.1.7 Confirmation of bearer establishment

If the IAM which was sent to the succeeding node indicated that the Continuity message will follow, the Continuity
message shall be sent when both of the following conditions are satisfied:

1. Either:

a. Theincoming IAM indicated that the Continuity message will follow, and a Continuity message has been
received from the preceding node (bullet 8 in figure 6.6), or

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

a The GMSC server has selected an MGW, and a notification of successful bearer establishment in the
incoming side has been received from the MGW (bullet 7 in figure 6.6), or

b. MGW selectionis not required for this call.

6.2.1.1.8 Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The GM SC server shall request the activation of the voice processing functions in the bearer terminations.
For non-speech calls, the GM SC server has the ability to instruct the MGW to disable the voice processing functions
(bullet 13 in figure 6.6). The voice activation request from the GM SC server to MGWa may be issued as soon as bullet
8 infigure 6.6, and may beissued as late as bullet 13 in figure 6.6 asillustrated.
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6.2.1.1.9 Failure handling in GMSC server

If any procedure between the GM SC server and the MGW has not compl eted successfully or the GM SC server receives
aBearer Released procedure from the MGW, the call shall be cleared as described in clause 7.3, (G)MSC server
initiated call clearing or in clause 7.4, MGW initiated call clearing. Alternatively, the GM SC server may only release
the resources in 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.

6.2.1.2 MSC server

6.2.1.2.1 Paging

If the network side bearer establishment is delayed whilst the paging procedure is completed, the MSC server starts the
Start Bearer_Establishment timer when the paging procedure is started. The Start Bearer_Establishment timer is
stopped when the paging procedure is completed, or optionaly 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.

6.2.1.2.2 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.

6.2.1.2.3 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 3in
figure 6.6). For GSM, if performing Service based handover (see 3GPP TS 48.008 [27]) the MSC Server may omit
MGW selection at thistime.

6.2.1.2.4 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
was received from the preceding node in the IAM. After the MGW has replied with the bearer address and the binding
reference, the MSC server provides the Bearer |nformation message to the preceding node. The MSC server may also
provide the MGW-id in the Bearer Information message.
6.2.1.2.5 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.
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For the access bearer assignment in 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, 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 and
conditionally GTT related information in accordance with 3GPP TS 23.226 [28] 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 M SC server reguests the access bearer assignment using the provided
bearer address and the binding reference (bullet 9 in figure 6.6) in accordance with 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 GERAN Iu mode the MSC Server receives the GERAN capabilities within the RANAP INITIAL UE MESSAGE,
indicating the services (e.g. for CS speech services the supported codec types and, for an adaptive codec type, the
supported codec modes (for definition see [27])), which will be available at the RAB establishment procedure. The
MSC server shall take the indicated GERAN capabilities into account as well as the received M S capabilities when
negotiating a service. Additionally, when requesting the access bearer assignment the M SC server shall indicate to the
GERAN the selected service (e.g. selected codec type). The MSC server shall not set codec information in the NAS
Synchronisation Indicator (see [4]). Instead it shall set codec information in the GERAN BSC container.

For GSM, before the MSC server starts the access bearer assignment, the M SC server uses the Reserve Circuit
procedure to seize a TDM circuit. For a non-speech call the M SC server aso 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 3GPP TS 48.008 [27]. If performing Service based
handover (see 3GPP TS 48.008 [27]) the M SC Server may omit to perform Reserve Circuit procedure.

6.2.1.2.6 Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the |u/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 IW/Nb UP Protocol is established through the CN
inaforward 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.

6.2.1.2.7 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 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.

6.2.1.2.8 Called party answer

For a speech call, when the M SC 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).

6.2.1.2.9 Through-Connection

During the Prepare Bearer and Reserve Circuit procedures, the MSC server will use the Change Through-Connection
procedure to regquest 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).

6.2.1.2.10 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 | nterworking Function procedure (bullet 12 in
figure 6.6).
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6.2.1.2.11 Codec handling

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

6.2.1.2.12 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 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 12 in figure 6.6).

6.2.1.2.13 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)M SC 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.

6.2.1.2.14 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 MSC server seizes one context with two bearer terminationsin MGWb. The bearer termination T1
isused 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 M SC 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)

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 GMSC 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 MSC 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 requests 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.

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 37 ETSI TS 123 205 V7.8.0 (2008-04)

GMSGS MGWa MSCS MGWhb RNC/BSC UE

Initiq Addlreﬁs

HLR lnterrogatia

>

[nitial Address ..

1
Paging + Security
SETUP -
- CAll CONFIRMED
Context ($ 3 ADDie(ﬁ)ost
Prepare Beafer
g%ntext (Q1) | ADD .réplychange Thrgugionnection
- Bearer|Infarmation
Context ($ 7 ADD [effest
Context (G2) | _ADD.rly ﬁ%ﬂﬁﬁ?&g%n ection

Bearer Estlablishment

Context (G ADD.rstftle

Prepare Bearer +
Context (G2) | , ABPly | Change Thrduglonnection

(T4) .
< Bearer Information
Bear e Establishment
UP Init -
-t P 1nit Ack
Conext (C‘§?< NOTIFY] regfifest(
earer Established
NOTIFY (fe F
Context (G 0) a (Ep)yUPlnit
Contjuity | UP Init Ach
-~ Context ( ?ﬁ;) NOTTFY .reést (
Context (G NOTIFY ﬁp@earer Established
8 Canfingity >

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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6.2.2 Backward bearer establishment

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.108 [4]. The following clauses
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].

6.2.2.1 GMSC server

6.2.2.1.1 MGW selection

The GMSC server shall select an MGW for the bearer connection before it performs the incoming side bearer
establishment or the outgoing side bearer establishment. This happens before sending the IAM. If the GM SC server
received an MGW-id from the preceding node, it may use this for the MGW selection (bullet 1 in figure 6.8).

NOTE 1: Asanimplementation option, if there is no need for the GM SC server to manipulate the bearer, the
GMSC server may perform call control signalling without any associated MGW. In that case the bearer
related information shall be provided transparently through the GMSC server.

6.2.2.1.2 Outgoing side bearer establishment

The GMSC server shall select bearer characteristics for the outgoing side bearer connection before it sendsthe IAM.
The GMSC server requests the MGW to prepare for the outgoing side bearer establishment using the Prepare Bearer
procedure. The GM SC server requests the MGW to provide a bearer address and a binding reference, and provides the
MGW with the bearer characteristics (bullet 3 in figure 6.8). After the MGW has replied with the bearer address and the
binding reference, the GM SC server sends the |AM to the succeeding node.

6.2.2.1.3 Initial addressing

The GMSC server shdl indicate in the IAM that backward bearer establishment isto be used. The GMSC server shall
also indicate in the IAM that the Continuity message will follow if either of the following conditions is satisfied before
sending the |AM:

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

2. The GMSC server selected an MGW, but a notification of successful bearer establishment on the incoming side
has not been received from the MGW.

The GMSC server shall provide the bearer characteristics to the succeeding node in the IAM. The MGW-id may also be
provided inthe IAM (bullet 4 in figure 6.8).

6.2.2.1.4 Incoming side bearer establishment

The GMSC 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 GMSC server provides the MGW with the bearer address, the
binding reference and the bearer characteristics that were received from the preceding nodein the IAM (bullet 1 in
figure 6.8).

NOTE 2: Theincoming side bearer establishment may take place either before or after HLR interrogation.

6.2.2.1.5 Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the |u/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
inaforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the M SC server within the Establish Bearer and Prepare Bearer procedures
[6]. The notification of bearer establishment shall not be sent until the Iu/Nb UP has been initialised
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6.2.2.1.6 Through-Connection

During the Prepare Bearer and Establish Bearer procedures, the GM SC server will use the Change Through-Connection
procedure to request the MGW to both-way through-connect the bearer termination (bullet 1 and bullet 3 in figure 6.8).
6.2.2.1.7 Confirmation of bearer establishment

If the IAM which was sent to the succeeding node indicated that the Continuity message will follow, the Continuity
message shall be sent 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. Either:

a. The GMSC server has selected an MGW, and a notification of successful bearer establishment in the incoming
side has been received from the MGW (bullet 2 in figure 6.8), or

b. MGW selection is not required for this call.

6.2.2.1.8 Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The (G)M SC server shall request the activation of voice processing functions in the bearer terminations.
For non-speech calls, the GM SC server has the ability to instruct the MGW to disable the voice processing functions
(bullet 12 in figure 6.8). The voice activation request from the GM SC server to MGWa may be issued as soon as bullet
4 in figure 6.8, and may be issued aslate asbullet 12 in figure 6.8 asillustrated.

6.2.2.1.9 Failure handling in GMSC server

If any procedure between the MSC server and the MGW is not completed successfully or the GMSC 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
cal clearing or in clause 7.4, MGW initiated call clearing. Alternatively, the GM SC 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.

6.2.2.2 MSC server

6.2.2.2.1 Paging

If the network side bearer establishment is delayed whilst the paging procedure is completed, the MSC server starts the
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 starts the
network side bearer establishment.

6.2.2.2.2 Call setup

The MSC server indicatesto 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.
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6.2.2.2.3 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). For GSM, if performing Service based handover (see 3GPP TS 48.008 [27]) the MSC Server may omit
MGW selection at thistime.

6.2.2.2.3 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 nodein the IAM (bullet 6 in
figure 6.8).

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

a. Theincoming IAM 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 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 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, 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 and
conditionally GTT related information in accordance with 3GPP TS 23.226 [28] 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 the access bearer assignment using the provided
bearer address and the binding reference (bullet 8 in figure 6.8) in accordance with 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 GERAN Iu mode the MSC Server receives the GERAN capabilities within the RANAP INITIAL UE MESSAGE,
indicating the services (e.g. for CS speech services the supported codec types and, for an adaptive codec type, the
supported codec modes (for definition see [27])), which will be available at the RAB establishment procedure. The
MSC server shall take the indicated GERAN capabilities into account as well as the received M S capabilities when
negotiating a service. Additionally, when reguesting the access bearer assignment the M SC server shall indicate to the
GERAN the selected service (e.g. selected codec type). The MSC server shall not set codec information in the NAS
Synchronisation Indicator (see [4]). Instead it shall set codec information in the GERAN BSC container..

For GSM, 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]. If performing Service based
handover (see 3GPP TS 48.008 [27]) the M SC Server may omit to perform Reserve Circuit procedure.

6.2.2.2.5 Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the |u/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 IW/Nb UP Protocol is established through the CN
inaforward direction. Thisis established independently of the bearer establishment direction. The MGW derives the
forward direction from information sent by the M SC 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.
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6.2.2.2.6 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.

6.2.2.2.7 Called party answer

For a speech call, when the M SC 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).

6.2.2.2.8 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).

6.2.2.2.9 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 | nterworking Function procedure (bullet 11 in
figure 6.8).

6.2.2.2.10 Codec handling

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

6.2.2.2.11 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 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 11 in figure 6.8).

6.2.2.2.12 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
cal 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.

6.2.2.2.13 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 terminations in MGWb. The bearer termination T1
isused 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 M SC 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 alerting 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 MSC 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 Address + Bearer Information
—

HLR Internogation

Context ($) IADD.request (4
—»

@ Establish Beargr +
Context (C2 A DD.reply (T |change Through-Connection
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- WP Ihit Ack
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B Establijshed
Context (C2)~=| NOTIFY..replyrd) 0 0 o0 P19
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Context (C2 @ ADD.request (4
———

Prepare Bearey| +
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Phging + Security

SETUP

< CALL CONFIRMED
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UP |nit -
- UP Init Ack
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-] .
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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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6.2.3 Terminating Call Establishment For lu Interface on IP

If luCSon IPis supported by the MSC server, the Core Network side procedures described in 6.2.1 or 6.2.2 shall apply.
For the access bearer termination, the exchange of |P addresses via call control proceduresis described in this clause.

Before the MSC server starts the access bearer assignment, the M SC server requests the MGW to prepare for the access
bearer using the Prepare |P_Transport procedure. The MSC server requests the MGW to provide an | P Transport
Address and UDP Port 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 [28]. 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 | P address and UDP Port the MSC server requests access bearer assignment
using the provided | P address and UDP Port in accordance with 3GPP TS 25.413[26]. The I P addresses and UDP Ports
of the MGW and the RNC are exchanged viathe RANAP procedures. If the bearer transport is 1P and luUP modeis
Transparent, when the MSC receives the RANAP RAB assignment response it shall send the RNC IP address and UDP
Port to the MGW Access bearer termination using the Modify_|P_Transport_Address procedure.

If the bearer transport is | P and luUP mode is Support, the MGW shall use the source I P address and UDP Port of the
IUUP Init packet received from the radio access network as the destination address for subsequent downlink packets.

The sequence is shown in figure 6.2.3/1.
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For preceding signalling sequences relating to CN bearer call establishment see
Figures 6.6/1 or 6.8/1
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Figure 6.2.3/1 Terminating Call Establishment For lu Interface on IP
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7 Call Clearing

NOTE:  All message sequence chartsin this clause are examples. All valid call establishment message sequences
can be derived from the example message sequences and associated message pre-conditions.

7.1 Network Initiated

Theterms"incoming" and "outgoing" in the following text refers to the direction of propagation of the Release
message, not to the direction of establishing the original call.

7.1.1 GMSC server

7111 Call clearing from the incoming side

Once the Rel ease message has been received from the preceding node, the GM SC server releases any MGW allocated
resources for the incoming side. If any resources were seized in the MGW, the GM SC server shall use the Release
Bearer and Release Termination procedures to indicate to the MGW to remove the incoming side bearer termination
and that the bearer can be released towards the preceding MGW. After the resourcesin the MGW are released the
GMSC server sends the Release Complete message to the preceding node.

7.1.1.2 Call clearing to the outgoing side

The GMSC server sends the Release message to the succeeding node. Once the succeeding node has sent the Release
Complete message, the GM SC server releases any MGW allocated resources for the outgoing side. If any resources
were seized in the MGW, the GM SC server shall use the Release Bearer and Release Termination procedures to
indicate to the MGW to remove the outgoing side bearer termination and that the bearer can be released towards the
succeeding MGW.

7.1.2 MSC server

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

7121 Call clearing from the network side

Once the Rel ease 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 M SC server shall use the
Release Bearer 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).

7.1.2.2 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 rel eases 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).
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7.1.2.3 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 terminationsin 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.
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l I..lTl T2’........

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 M SC server requests release of the access side bearer termination.
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Figure 7.2: Network Initiated Call Clearing (message sequence chart)

7.2 User Initiated

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

7.2.2 MSC server

7221 all clearing from the UE

The UE initiated call clearing is performed and the rel ease of the associated radio resources is performed as described in
3GPP TS 23.108 [18]. Once the call clearing and the associated radio resources release 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 1 or bullet 2 in figure 7.4).

7222 Call clearing to the network side

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

7.2.2.3 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.

I

l T2|........

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 MSC server requests release of the radio resource. After the
response of the radio resource release is received the M SC 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 M SC server indicates that the
network bearer can be released and to release the network side bearer termination.
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Figure 7.4: User Initiated Call Clearing (message sequence chart)

7.3 (G)MSC server Initiated

The following clauses describe the additional requirements for (G)M SC server initiated call clearing in the bearer
independent CS core network.

7.3.1 GMSC server

7.31.1 Call clearing to the destination side

If the call is already established towards the destination, call clearing is performed as described in clause 7.1.1, call
clearing to the outgoing side.

7.3.1.2 Call clearing to the originating side

The call clearing to the originating sideis performed as described in clause 7.1.1, call clearing to the outgoing side.
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7.3.2 MSC server

7.3.2.1 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).

7.3.2.2 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, cal clearing to the network side (bullet 3 in figure 7.6).

7.3.2.3 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 applicablein 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.
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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 a mobile call. 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 release the network side bearer termination.
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Figure 7.6: MSC Server Initiated Call Clearing (message sequence chart)
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7.4 MGW Initiated

The following clauses describe the additional requirements for MGW initiated call clearing in the bearer independent
CS core network.

7.4.1 GMSC server

74.1.1 Bearer released on the destination side

After the GMSC server has received the Bearer Released procedure from the MGW, it shall send the Rel ease message
to the succeeding node. Once the succeeding node has sent the Release Complete message, the GM SC server releases
any MGW allocated resources for the destination side. The GM SC server uses the Release Termination procedure to
request the MGW to remove the destination side bearer termination.

The call clearing to the incoming side is performed as described in clause 7.1.1.2, call clearing to the outgoing side.

7.4.1.2 Bearer released on the originating side

After the GMSC server has received the Bearer Released procedure from the MGW, the GM SC server sends the

Rel ease message to the preceding node. Once the preceding node has sent the Release Complete message, the GMSC
server releases any MGW allocated resources for the originating side. The GM SC server uses the Release Termination
procedure to request the MGW to remove the originating side bearer termination.

If the call is aready established towards the destination side, call clearing to the destination side is performed as
described in clause 7.1.1.2, call clearing to the outgoing side.

7.4.2 MSC server

7421 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 rel ease of the allocated radio resources as described in 3GPP TS 23.108 [18].
Once the call clearing and the radio resources rel ease have been completed, the M SC 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.

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.

7.4.2.2 Bearer released on the network side

After the M SC server has received the Bearer Released procedure from the MGW, the M SC 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).

7.4.2.3 Example

Figure 7.7 shows the network model for an MGW initiated clearing of a mobile call. The "sgquared” 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 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.

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 56 ETSI TS 123 205 V7.8.0 (2008-04)

ois,
(37

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 rel ease 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)

7.5 Call Clearing for Iu Interface on IP

Procedures for Call Clearing where the lu Interface is on IP are as described in sections 7.1 to 7.4, with the exception
that only the Access side procedures apply and the Release Bearer procedure is not sent. For u Interface on IP, the
Release Termination procedures for |P are used to clear the MGW termination from the (G)M SC.
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Example

Figure 7.9 shows the network model for a network initiated clearing of the mobile call when IP transport is used on the
lu interface. The 'squared’ line represents the call control signalling. The 'dotted' line represents the bearer. The MSC
server releases one context with two bearer terminationsin 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.
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Figure 7.9 Network Initiated Call Clearing (Network model)

Figure 7.10 shows the message sequence example for the network initiated clearing of a mobile call when P transport
is used on the lu Interface. In the example when the call clearing indication is received from the preceding/succeeding
node, MSC server indicates that network bearer can be released and to release the network side bearer termination.
After the release of the network side bearer termination the M SC server indicates to the preceding/succeeding node that
cal 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 7.10 Network Initiated Call Clearing (message sequence chart)

NOTE: All message sequence chartsin this clause are examples. All valid handover/relocation message
sequences can be derived from the example message sequences and associated message pre-conditions.

8.1 UMTS to UMTS

In the context of the following clauses, 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 clauses describe the additional requirements for the bearer independent CS core network.
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8.1.1.1 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 also providesthe 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 Deviceto initia 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).

For Relocation towards GERAN |u mode the GERAN capabilities of the target cell will be indicated to the MSC-Server
within the RANAP RELOCATION REQUIRED message if the target cell provides different capabilities than the
current cell. If no information about the GERAN capabilities of the target cell are received within this message, the
MSC-Server shall assume that the GERAN target cell will provide the same capabilities as the current cell (for details
see[29]). The MSC server shall indicate to GERAN the selected services within the RANAP RELOCATION
REQUEST message. The MSC server shall not set codec information in the NAS Synchronisation Indicator (see [4]).
Instead it shall set codec information in the GERAN BSC container.

8.1.1.2 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).

8.1.1.3 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).

8.1.1.4 Interworking function

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

8.1.1.5 Codec handling

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

8.1.1.6 Voice Processing function

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

8.1.1.7 Handling of multiple bearers (multicall)

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

8.1.1.8 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.

8.1.1.9 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
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After Relocation:
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for the bearer towards RNC-A, bearer termination T3 is used for the bearer towards RNC-B and the bearer termination
T2 isused for the bearer towards the succeeding/preceding MGW.

Figure 8.1: Intra-MSC SRNS Relocation (network model)

Figure 8.2 shows the message sequence example for the Intra-M SC SRNS Relocation.
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 MSC 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 MSC server receives a Relocation Complete indication from RNC-B it orders RNC-A to release the

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 62 ETSI TS 123 205 V7.8.0 (2008-04)

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.

RNC A MSC-S

MGW RNCB

lu |Relocation Required

—

Context(C1) TopDescr({*,4

solate}, { T2,$,0neway} )+ADD.Request($)

@ Prepare bearef,

Context(C1) Change Flow [Dirgction
‘TopDescr()+ADD|reply(T3)

lu Relocation [Request

Bearer
Establish-
ment

lu Relocation Reguest-Ack

—)
i}

lu|Relpcation Command

—
il

Relocation
execution
triggered
in target
RNC

lu Relocation Petect

—
il

Context(C1) TopDescr ({T2,T1]

-

Change Flow| Dirgction
Context(C1) TopDescr() 9

oneway}, { T2 T3 bothway})

O)

Figure 8.2/1: Intra-MSC SRNS Relocation (message sequence chart)
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MGW RNCB

lu Relocatijon Complete
lu|Relpase Command

—
-

A

Release of bearer

Iu Release Com;LI ete

>

Context(C1) SUB.request (T1)
3 >

Context(C1)| |SUB.reply (T1) |Release Termihation

-

Figure 8.2/2: Intra-MSC SRNS Relocation (message sequence chart)
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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 clauses describe the additional requirements
for the bearer independent CS core network.

8.1.2.1 MSC-A/MGW-A

8.1.2.1.1 Relocation Required

For Relocation towards GERAN Iu mode the GERAN capabilities of the target cell will be indicated to the MSC-A
server within the RANAP RELOCATION REQUIRED message if the target cell provides different capabilities than the
current cell. If no information about the GERAN capabilities of the target cell are received within this message, the
MSC-A server shall assume that the GERAN target cell will provide the same capabilities as the current cell (for details
see [29]).

The MSC-A server shall indicate to the MSC-B server the GERAN capabilities of the target cell, if available, with the
MAP Prepare Handover request. For speech calls, the MSC-A server shall additionally indicate to the MSC-B server the
selected codec, the list of supported codecs, and the currently used codec.

Furthermore, the MSC-A server shal indicate to the GERAN the selected service within the RANAP RELOCATION
REQUEST message and shall set the RAB parameters within the RANAP RELOCATION REQUEST message
according to the selected service. The MSC server shall not set codec information in the NAS Synchronisation Indicator
(see[4]). Instead it shall set codec information in the GERAN BSC container..

8.1.2.1.2 Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment is as described for a Basic Mobile Originating Call, using either forward or
backward bearer establishment. For speech calls, the M SC-A server shall provide the MGW-A with the speech coding
information for the bearer. For non-speech calls, the MSC-A server shall provide MGW-A with the same PLMN Bearer
Capability [4] as was provided at the last access bearer assignment. The MSC-A server aso uses the Change Flow
Direction procedure to request MGW-A to set the Handover Deviceto initial state (bullet 3 in figure 8.4/1).

8.1.2.1.3 Relocation Command/Relocation Detect

When the MSC-A server sends the Relocation Command message or alternatively if it receives the Relocation Detect
message, the MSC-A server uses the Change Flow Direction procedure to requests MGW-A to set the Handover Device
to intermediate state (bullet 4 in figure 8.4/2).

8.1.2.1.4 Relocation Complete

When the MSC-A server receives the Relocation Complete message, it requests RNC-A to release the IU. The MSC-A
server also requests MGW-A to set the Handover Deviceto itsfinal state by removing the bearer termination towards
RNC-A, using the Release Termination procedure (bullet 5 in figure 8.4/2).

8.1.2.1.5 Interworking function

Theinterworking function used by MGW-A before relocation will also be used after relocation.

8.1.2.1.6 Codec handling

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

8.1.2.1.7 Voice Processing function

Voice processing function(s) provided by MGW-A before relocation, may be modified or disabled by MGW-A after
relocation.
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8.1.2.1.8 Handling of multiple bearers (multicall)

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

8.1.2.1.9 Failure Handling in MSC server

When a procedure between the MSC-A server and MGW-A failsthe MSC-A server shall handle the failure asan
internal error in accordance with 3GPP TS 23.009 [8] and 3GPP TS 29.010 [23]. If call establishment towards MSC-B
has already started then the call towards MSC-B server shall be cleared as described in clause 7.3. If the original call is
to be cleared, then it shall be handled as described in clause 7.3.

8.1.2.2 MSC-B/MGW-B

8.1.2.2.1 MGW selection
The MSC-B server selects an MGW when it receives Prepare Handover Reguest message (bullet 1 in figure 8.4/1).

8.1.2.2.2 Bearer establishment towards RNC-B

When the MSC-B server has selected MGW-B it requests MGW-B to provide a binding reference and a bearer address,
using the Prepare Bearer procedure. For speech calls, the MSC-B server shall provide the MGW-B with the speech
coding information for the bearer. The MSC-B server sends the Rel ocation Reguest message to the RNC-B containing
the bearer addresses and binding references (bullet 2 in figure 8.4/1).

For Relocation towards GERAN |u mode, if the selected service is speech and the M SC-B server cannot provide the
codec requested by the M SC-A server, the MSC-B server shall select another codec according to the received GERAN
capabilities of the target cell and the received list of supported codecs, and shall set the RAB parameters within the
RANAP RELOCATION REQUEST message according to the new selected codec. Furthermore, the MSC-B server
shall report the chosen codec and codec modes back to the MSC-A server with MAP Prepare Handover response.

8.1.2.2.3 Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment is as described at Basic Mobile Terminating Call, using either forward or
backward bearer establishment.

8.1.2.2.4 Codec handling

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

8.1.2.2.5 Voice Processing function

Voice processing function(s) provided by MGW-A before relocation, may be continued or modified by MGW-B after
relocation.

8.1.2.2.6 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 a single bearer shall be repeated for each bearer.

8.1.2.2.7 Failure Handling in MSC server

When a procedure between the MSC-B server and MGW-B failsthe MSC-B 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-B resources have been
already seized at the target access side then the resources shall be released using the Release Termination procedure.
The call from MSC-A server shall be released as described at clause 7.1.
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Figure 8.3 shows the network model for the Basic Inter-M SC SRNS Relocation. The "squared" line represents the call
control signalling. The "dotted" line represents the bearer control signalling and the bearer. In MGW-A the bearer
termination T1 is used for the bearer towards RNC-A, bearer termination T3 is used for the bearer towards MGW-B,
and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. In MGW-B the bearer
termination T4 is used for the bearer towards RNC-B, bearer termination T5 is used for the bearer towards MGW-A.

After Relocation:

Figure 8.3: Basic Inter-MSC SRNS Relocation (network model)
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Figure 8.4 shows the message sequence example for the Basic Inter-M SC SRNS Relocation. It is assumed that the
Handover Device islocated in the MGW (MGW-A) selected for the call establishment by the MSC server (MSC-A
server) which 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 MSC-B server requests MGW-B to seize an RNC-B side bearer. The
MSC-B server orders the establishment of the bearer towards RNC-B by sending Relocation Request. Thecall is
established between MSC-A and MSC-B servers, and the bearer is established between MGW-A and MGW-B. When
the relocation is detected in RNC-B the MSC-A server reguests to change the flow directions between the terminations
within the context in MGW-A. When MSC-A server receives Relocation Complete indication from MSC-B server it
orders RNC-A to release the IU. This action causes release of the bearer between RNC-A and MGW-A. Finally MSC-A
server requests MGW-A to remove RNC-A side bearer termination.

RNCA MSC-SA MGW A MSC-SB MGW B RNCB
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MAP Prepare Handover Reg.
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|
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Figure 8.4/1: Basic Inter-MSC SRNS Relocation (message sequence chart)
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Figure 8.4/2: Basic Inter-MSC SRNS Relocation (message sequence chart)

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 clauses describe the
additional requirements for the bearer independent CS core network.

8.1.3.1 MSC-A/MGW-A

8.1.3.1.1 Relocation Request

When the MSC-A server receives the MAP Prepare Subsequent Handover request containing a Relocation Request
message, it requests MGW-A to provide a binding reference and a bearer address using the Prepare Bearer procedure.
For speech calls, the MSC-A server shall provide the MGW-A with the speech coding information for the bearer. For
non-speech calls the MSC-A server shall provide MGW-A with the same PLMN Bearer Capability [4] as was provided
at the last access bearer assignment. The MSC-A server uses the Change Flow Direction procedure to request the
MGW-A to set the Handover Deviceto initia state. The MSC-A server sends the Rel ocation Request message,
containing the bearer address and the binding reference, to RNC-B (bullet 1 in figure 8.6/1).

For Relocation towards GERAN Iu mode, if the selected service is speech and the MSC-A server cannot provide the
codec requested by the M SC-B server, the MSC-A server shall select another codec according to the received GERAN
capabilities of the target cell and the list of supported codecs.

8.1.3.1.2 Relocation Command/Relocation Detect

When the MSC-A server sends the MAP Prepare Subsequent Handover response message or aternatively if it receives
the Relocation Detect message, the MSC-A server uses the Change Flow Direction procedure to requests MGW-A to
set the Handover Device to intermediate state (bullet 2 in figure 8.6/1).
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8.1.3.1.3 Relocation Complete

When the MSC-A server receives the Relocation Complete message, it informs the MSC-B server about reception of
this message. The MSC-A server then initiates call clearing towards the MSC-B server as described in clause 7.3.
8.1.3.1.4 Interworking function

Theinterworking function used by MGW-A before relocation will also be used after relocation.

8.1.3.1.5 Codec handling

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

8.1.3.1.6 Voice Processing function

Voice processing function(s) provided by MGW-A and MGW-B before relocation, may be continued or modified by
MGW-A after relocation.

8.1.3.1.7 Handling of multiple bearers (multicall)

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

8.1.3.1.8 Failure Handling in MSC server

When a procedure between the MSC-A server and the MGW fails the MSC-A 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 already been
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.

8.1.3.2 MSC-B/MGW-B

8.1.3.2.1 Relocation Required

For Relocation towards GERAN |u mode the GERAN capabilities of the target cell will be indicated to the MSC-B
server within the RANAP RELOCATION REQUIRED message if the target cell provides different capabilities than the
current cell. If no information about the GERAN capabilities of the target cell are received within this message, the
MSC-B server shall assume that the GERAN target cell will provide the same capabilities as the current cell (for details
see[29]). The different interworking scenarios (e.g. interworking to pre-Rel5 UTRAN) are described in [29].

The MSC-B server shal indicate to the MSC-A server the GERAN capabilities of the target cell, if available, with the
MAP Prepare Subsegquent Handover request. For speech calls, the MSC-B server shall additionally indicate to the MSC-
A server the selected codec and the currently used codec.

Furthermore, the MSC-B server shall indicate to the GERAN the selected service within the RANAP RELOCATION
REQUEST message and shall set the RAB parameters within the RANAP RELOCATION REQUEST

message according to the selected service. The MSC server shall not set codec information in the NAS Synchronisation
Indicator (see[4]). Instead it shall set codec information in the GERAN BSC container...

8.1.3.2.2 Relocation Complete

When the MSC-B server receives the Rel ocation Compl ete message, it requests RNC-A to release the lU. The MSC-B
server requests MGW-B to remove the bearer termination towards RNC-A using the Release Termination procedure
(bullet 3infigure 8.6/2).

8.1.3.2.3 Release of bearer towards MGW-A

When the MSC-B server receives acall clearing indication from the MSC-A server, the MSC-B server handlesit as
described in clause 7.2.
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8.1.3.2.4 Handling of multiple bearers (multicall)

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

8.1.3.2.5 Example

Figure 8.5 shows the network model for the Subsequent Inter-M SC SRNS Relocation back to the Anchor MSC. The
"squared” line represents the call control signalling. The "dotted" line represents the bearer control signalling and the
bearer. In MGW-A the bearer termination T6 is used for the bearer towards RNC-B, bearer termination T3 is used for
the bearer towards MGW-B, and the bearer termination T2 is used for the bearer towards the succeeding/preceding
MGW. In MGW-B the bearer termination T4 is used for the bearer towards RNC-A, bearer termination T5 is used for
the bearer towards MGW-A.

During Relocation:

After Relocation:

Figure 8.5: Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC (network model)
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Figure 8.6 shows the message sequence example for the Subsequent Inter-M SC SRNS Rel ocation back to the Anchor
MSC. It is assumed that the Handover Deviceislocated in the MGW (MGW-A) selected for the call establishment by
the MSC server (MSC-A server) which controls the call and the mobility management. Also assumed that only one
bearer has been established towards RNC-A. In the example the MSC-A server requests MGW-A to seize RNC-B side
bearer termination with specific flow directions. The MSC server orders the establishment of the bearer towards RNC-B
by sending Relocation Request. When the relocation is detected in RNC-B the MSC-A server requests to change the
flow directions between the terminations within the context in MGW-A. When the MSC-A server receives a Relocation
Complete indication from RNC-B it transfers this indication to MSC-B server. MSC-B server orders RNC-A to release
the 1U. This action causes release of the bearer between RNC-A and the MGW-B. MSC-A server initiates call clearing
towards MSC-B server.
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Figure 8.6/1: Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC
(message sequence chart)
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Figure 8.6/2: Subsequent Inter-MSC SRNS Relocation back to the Anchor MSC
(message sequence chart)

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 abasic 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.

8.15 SRNS/SBSS Relocation with lu on IP

If luCSon IPis supported by the MSC server, the Core Network side procedures described in 8.1.1, 8.1.2, 8.1.3 and
8.1.4 shall apply. For the access bearer termination, the exchange of |P addresses via call control proceduresis
described in this clause.

Before the MSC server starts the access bearer assignment, the M SC server requests the MGW to prepare for the access
bearer using the Prepare |P_Transport procedure. The MSC server requests the MGW to provide an | P Transport
address and UDP Port 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 [28] 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 | P address and UDP Port the MSC server requests access
bearer assignment using the provided | P address and UDP Port in accordance with 3GPP TS 25.413 [26]. The IP
addresses and UDP Ports of the MGW and the RNC are exchanged viathe RANAP procedures. If the bearer transport
is P and luUP mode is Transparent, when the M SC receives the RANAP |u Relocation Request responsg, it shall send
the RNC IP address and UDP Port to the MGW Access bearer termination using the Modify IP_Transport_ Address
procedure.

If the bearer transport is |P and luUUP mode is Support, the MGW shall use the source I P address and UDP Port of the
[UUP Init packet received from the radio access network as the destination address for subsequent downlink packets.
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The sequence is shown in figure 8.1.5/1.

RNCA MSC-S MGW RNCB

For preceeding signalling sequences for establishing core network bearer see
Figures 8.2, 8.4 or 8.6

Context(C1)| |ADD.request () | prepare P beare

::D L
Context(C1) ADD.reply(T3]
~*TuRdocaion Request
P
L If [JuUPiIn
IUUP Init Ack support mode

R ey e o
- lURelacation Request-Ack

address If lJuUPin

-

Context(C1)| |MODIFY.reqiest (T3)  Modify

i > Transparent
Mode
Context(C1) Mod.reply (TR3)
<‘—

llu Relocation Commandl
-

Figure 8.1.5/1 SRNS Relocation with lu on IP

8.2 UMTS to GSM

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

8.2.1 Intra-MSC UMTS to GSM Handover
The procedures specified in 3GPP TS 23.009 [8] for "Intra-3G_M SC Handover from UMTSto GSM" shall be
followed. The following clauses describe the additional requirements for the bearer independent CS core network.

8.21.1 Relocation Required

When the MSC server receives the Relocation Required message, it requests the MGW to seize a TDM circuit, using
the Reserve Circuit procedure. For non-speech calls the MSC server shall provide the MGW with the GSM Channel
coding properties and 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 Device to initia state.
The MSC server sends the Handover Request message, containing the CIC, to BSC-B (bullet 1 in figure 8.8/1).
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8.2.1.2 Handover Request Acknowledge

For non-speech calls after receiving the Handover Request Acknowledge message if the assigned GSM Channel coding
properties differ from the previoudly provided onesthe MSC server provides the MGW with the assigned GSM Channel
coding properties using the Modify Bearer Characteristics procedure (bullet 2 in figure 8.8/1).

8.2.1.3 Relocation Command/Handover Detect

When the MSC server sends the Rel ocation Command message or alternatively if it receives the Handover Detect
message, the MSC server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device
to intermediate state (bullet 3 in figure 8.8/1).

8.2.1.4 Handover Complete

When the MSC server receives the Handover Complete message, it requests RNC-A to release the IU. The MSC server
also requests the MGW to set the Handover Device to its final state by removing the bearer termination towards
RNC-A, using the Release Termination procedure (bullet 4 in figure 8.8/2).

8.2.1.5 Interworking function

The interworking function used by the MGW before handover will also be used after handover.

8.2.1.6 Voice Processing function

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

8.2.1.7 Handling of multiple bearers (multicall)

If the UE is engaged with multiple bearers then one bearer is selected to be handed over according to 3GPP TS 23.009
[8]. The calls carried by the bearers that have not been selected will be cleared after the reception of the Handover
Complete message, as described in clause 7.3.

8.2.1.8 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.

8.2.1.9 Example

Figure 8.7 shows the network model for the IntraaMSC UMTS to GSM Handover. The "squared"” line represents the
call control signalling. The "dotted" line represents the bearer control signalling (not applicable in case of GSM access)
and the bearer. The bearer termination T1 is used for the bearer towards RNC-A, bearer termination T3 is used for the
bearer towards BSC-B and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW.
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[csos,
NN

—X— o0 Tl—X—TZ oo o
CTX1
MGW

Before Handover

e

B L

During Handover

[ csos,
NN

BSC B CTX1
MGW

After Handover
Figure 8.7: Intra-MSC UMTS to GSM Handover (network model)

Figure 8.8 shows the message sequence example for the IntraaM SC UMTS to GSM Handover.

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

In the example the MSC server requests seizure of BSC-B side bearer termination with specific flow directions. The
MSC server starts handover execution by sending Handover Request towards BSC-B. When the handover is detected in
BSC-B the MSC server requests to change the flow directions between the terminations within the context. When MSC
server receives Handover Complete indication from BSC-B it orders RNC-A to release the [U. Finally the MSC server
requests the MGW to release RNC-A side bearer termination.
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RNC A MSC-S MGW BSCB

Iy Relpcation Required

—_— |
Context(C1) T_??E)Dacr({ T3,isplate} ,{ T2,T3,dneway} )+ADD.request
@ Reserve Cirguit
Context(C1) Change Flow Dirdction

TopDescr()+ADD\reply (T3)

i}

A Handover Request

A Handover Request-Ack

i}

Context(C1) MOD.request (T3)

[

@ o Modify Bearer Characteristics
Context(C1)| |MOD.reply (TB) | (when applicgole)

il

lu Relocation Cormmand
|

Handover
detected in tar get
BSC

A Handoler Detect

Context(C1 TopDescr({ T2, T1,0neway}, { T2, T3|bothway})
@ ———————— -

Context(C1 TopDescr()
-

Change Flow| Difection

Figure 8.8/1: Intra-MSC UMTS to GSM Handover (message sequence chart)
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RNC A MSC-S MGW BSCB

A Handoyer Complete

lu|Release Command
|——————

Release of bearer

lu Release Corlnpl ete

o
Ll

4
Context(C1) O SUB.request (T1)
—>

Context(C1) SUB.reply (T1) Release Termingtion
e

Figure 8.8/2: Intra-MSC UMTS to GSM Handover (message sequence chart)

8.2.2 Basic Inter-MSC UMTS to GSM Handover

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

8.2.2.1 MSC-A/ MGW-A

8.2.2.1.1 Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment between MGW-A and MGW:-B is as described for a Basic Mobile Originating
Call, using either forward or backward bearer establishment. For non-speech calls the MSC-A server shall provide
MGW-A with the GSM Channel coding properties and the same PLMN Bearer Capability [4] as was provided at the
last access bearer assignment. The MSC-A server also uses the Change Flow Direction procedure to request MGW-A to
set the Handover Deviceto initial state (bullet 3in figure 8.10/1).

8.2.2.1.2 Relocation Command/Handover Detect

When the MSC-A server sends the Relocation Command message or aternatively if it receives the Handover Detect
message, the MSC-A server uses the Change Flow Direction procedure to requests the MGW to set the Handover
Deviceto intermediate state (bullet 2 in figure 8.10/1).

8.2.2.1.3 Handover Complete

When the MSC-A server receives the Relocation Complete message, it requests RNC-A to release the IU. The MSC-A
also requests the MGW to set the Handover Deviceto itsfinal state by removing the bearer termination towards
RNC-A, using the Release Termination procedure (bullet 3 in figure 8.10/1).

8.2.2.1.4 Interworking function

The interworking function used by MGW-A before handover will also be used after handover.
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8.2.2.1.5 Voice Processing function

Voice processing function(s) provided by MGW-A before handover, may be continued or modified by MGW-A and/or
MGW-B after handover.

8.2.2.1.6 Handling of multiple bearers (multicall)

If the UE is engaged with multiple bearers then one bearer is selected to be handed over according to 3GPP TS 23.009
[8]. The calls carried by bearers that have not been selected will be cleared after the reception of Handover Complete
message, as described in clause 7.3.

8.2.2.1.7 Failure Handling in MSC server

When a procedure between the MSC-A server and MGW-A fails the MSC-A 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-A resources have been
already seized for the bearer towards MGW-B then the resources shall be released using the Release Termination
procedure. The call towards MSC-B server shall be cleared as described in clause 7.3. If the original call isto be
cleared, then it shall be handled as described in clause 7.3.

8.2.2.2 MSC-B/MGW-B

8.2.2.2.1 MGW selection
The MSC-B server selects an MGW when it receives Prepare Handover Request message (bullet 1 in figure 8.10/1).

8.2.2.2.2 Bearer establishment towards BSC-B

When the MSC-B server has selected MGW-B it requests MGW-B to seize a TDM circuit, using the Reserve Circuit
procedure. The MSC-B server sends the Handover Request message to the BSC-B containing the CIC (bullet 2 in
figure 8.10/1).

8.2.2.2.3 Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment between MGW-A and MGW-B is as described for a Basic Mobile
Terminating Call, using either forward or backward bearer establishment.

8.2.2.2.4 Voice Processing function

Voice processing function(s) provided by MGW-A before handover, may be continued or modified by MGW-B after
handover.

8.2.2.2.5 Failure Handling in MSC server

When a procedure between the MSC-B server and MGW-B failsthe MSC-B 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-B resources have already
been seized at the target access side then the resources shall be released using the Release Termination procedure. The
call from MSC-A server shall be released as described at subclause 7.1.

8.2.2.2.6 Example

Figure 8.9 shows the network model for the Basic Inter-MSC UMTS to GSM Handover. The "squared” line represents
the call control signalling. The "dotted" line represents the bearer control signalling (not applicable in case of GSM
access) and the bearer. In MGW-A the bearer termination T1 is used for the bearer towards RNC-A, bearer termination
T3isused for the bearer towards MGW-B, and the bearer termination T2 is used for the bearer towards the
succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the bearer towards BSC-B, bearer
termination T5 is used for the bearer towards MGW-A.
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After Handover

Figure 8.9: Basic Inter-MSC UMTS to GSM Handover (hetwork model)
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Figure 8.10 shows the message sequence example for the Basic Inter-MSC UMTS to GSM Handover.

It is assumed that the Handover Device islocated in the MGW (MGW-A) which has been selected for the call
establishment by the MSC server (MSC-A 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 MSC-B server requests MGW-B to seize BSC-B side bearer termination. The call is established
between MSC-A server and MSC-B server, and the bearer is established between MGW-A and MGW-B. When the
handover is detected in BSC-B the MSC-A server requests to change the flow directions between the terminations
within the context in MGW-A. When MSC-A server receives Handover Complete indication from MSC-B server it
orders RNC-A to release the IU. Finally MSC-A server requests MGW-A to remove RNC-A side bearer termination.

RNC A MSC-SA MGW A MSC-SB MGW B BSCB
lu|Relocation Required
—— |
MAP Prepare Handover Req;
g€
Context($) ADD.request ([T4)
@ Reserye Qircuit
Context(C2) |ADD.reply|(T4)
A Handgver| Request
-
A Handover Request-Ack
MAP Prepare Handover Resp
Context(C1) TopDescr({[*, $, isolate}, { T2, $,|oneway} )+ADID.request($)
@ » Prepare Bearer,
Context(C1) Changg Flow Direction
TopDescr()rADD.reply (T3)
e

Call and Bearer Establishment

lu |Relocation Command
B ——

Figure 8.10/1: Basic Inter-MSC UMTS to GSM Handover (message sequence chart)
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RNC A MSC-SA MGW A MSC-SB MGW B BSCB

Handover detected
in target in target
BSC

A Handovey Detect

—
il

MAP Procgss AccessSignalling| Req.

Context(C1) TopDescr({{T2,|T1, oneway} | { TR, T3,bothway})
@ " Change How|Direction
Context(C1) TopDescr(
.

A Handoyer Complete

il

MAP Send EndSigna Reqg

Answer

A

lu|Release Comm;nd

Release of bearer

Iu Release CompLIete

.
|

Context(C1) SUB.request (T1)
—

Context(C1)| | SUB.reply|(T1) Release Termingtion

i}

Figure 8.10/2: Basic Inter-MSC UMTS to GSM Handover (message sequence chart)

8.2.3 Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor
MSC

The following handling shall be applied for a call that started as UMTS call. The procedures specified in

3GPP TS 23.009 [8] for " Subsequent UMTS to GSM handover requiring a Circuit Connection between 3G_MSC-A
and 3G_MSC-B, 3G_MSC-B to MSC-A" shall be followed. The following clauses describe the additional requirements
for the bearer independent CS core network.
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8.23.1 MSC-A

8.2.3.1.1 Handover Request

When the MSC-A server receives the MAP Prepare Subsequent Handover request containing a Handover Request
message , it requests MGW-A to seize a TDM circuit, using the Reserve Circuit procedure. For non-speech calls the
MSC-A server shall provide MGW-A with the GSM Channel coding properties and the same PLMN Bearer Capability
[4] aswas provided at the first access bearer assignment. The MSC-A server uses the Change Flow Direction procedure
to request MGW-A to set the Handover Device to initial state. The MSC-A server sends the Handover Request
message, containing the CIC, to BSC-B (bullet 1 in figure 8.12/1).

8.2.3.1.2 Handover Request Acknowledge

For non-speech calls after receiving the Handover Request Acknowledge message if the assigned GSM Channel coding
properties differ from the previoudly provided onesthe MSC-A server shall provide MGW-A with the assigned GSM
Channel coding properties using the Modify Bearer Characteristics procedure (bullet 2 in figure 8.12/1).

8.2.3.1.3 Relocation Command/Handover Detect

When the MSC-A server sends the MAP Prepare Subsequent Handover response message or aternatively if it receives
the Handover Detect message, the MSC-A server uses the Change Flow Direction procedure to requests MGW-A to set
the Handover Device to intermediate state (bullet 3 in figure 8.12/2).

8.2.3.1.4 Handover Complete

When the MSC-A server receives the Handover Complete message, it informs the M SC-B server about reception of this
message (bullet 3 in figure 8.12/2). The MSC-A server then initiates call clearing towards the MSC-B server as
described at 7.3.

8.2.3.1.5 Interworking function

The interworking function used by MGW-A before handover will also be used after handover.

8.2.3.1.6 Voice Processing function

Voice processing function(s) provided by MGW-A and MGW-B before handover, may be continued or modified by
MGW-A after handover.

8.2.3.1.7 Handling of multiple bearers (multicall)

If the UE is engaged with multiple bearers the selected bearer to be handed over is received from MSC-B server in the
Handover Request message according to 3GPP TS 23.009 [8]. The calls carried by the bearers that have not been
selected will be cleared by MSC-A server after the reception of the Handover Compl ete message, as described in
clause 7.3.

8.2.3.1.8 Failure Handling in MSC server

When a procedure between the MSC-A server and the MGW fails the MSC-A 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 already been
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.

8.2.3.2 MSC-B

8.2.3.2.1 Handover Complete

When the MSC-B server receives the Handover Complete message, it requests RNC-A to release the I[U. The MSC-B
server also requests MGW-B to remove the bearer termination towards RNC-A using the Release Termination
procedure (bullet 4 in figure 8.12/2).

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 82 ETSI TS 123 205 V7.8.0 (2008-04)

8.2.3.2.2 Release of bearer towards MGW-A

When the MSC-B server receives acall clearing indication from the MSC-A server, the MSC-B server handlesit as
described in clause 7.2.

8.2.3.2.3 Handling of multiple bearers (multicall)

If the UE is engaged with multiple bearers then one bearer is selected by MSC-B server to be handed over according to
3GPP TS 23.009[8].
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8.2.3.24 Example

Figure 8.11 shows the network model for the Subsequent Inter-M SC UMTS to GSM handover back to the Anchor
MSC. The "squared” line represents the call control signalling. The "dotted" line represents the bearer control signalling
(not applicable in case of GSM access) and the bearer. In MGW-A the bearer termination T6 is used for the bearer
towards BSC-B, bearer termination T3 is used for the bearer towards MGW-B, and the bearer termination T2 is used for
the bearer towards the succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the bearer
towards RNC-A, bearer termination T5 is used for the bearer towards MGW-A.

MSC-SB

i

;
=
A

[ ]
CTX2
MGW B

During Handover

K
&

.
%

T6 T2 0!
- W

After Handover

Figure 8.11: Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC
(network model)
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Figure 8.12 shows the message sequence example for the Subsequent Inter-M SC UMTS to GSM Handover back to the
Anchor MSC. It is assumed that the Handover Deviceislocated in the MGW (MGW-A) selected for the call
establishment by the MSC server (MSC-A server) which controls the call and the mobility management. Also assumed
that only one bearer has been established towards RNC-A and that MGW-A is capable to handle GSM access. In the
example the MSC-A server requests MGW-A to seize BSC-B side bearer termination with specific flow directions.
When the relocation is detected in BSC-B the MSC-A server requests to change the flow directions between the
terminations within the context in MGW-A. When MSC-A server receives Handover Complete indication from BSC-B
it transfers thisindication to MSC-B server. MSC-B server orders RNC-A to release the IU. MSC-A server initiates call
clearing towards MSC-B server.

BSCB MSC-S MGW A MSC-S MGW B RNCA
A B

lu Relocatjon [Required
]

MAP Prepdre $ubsequent Handgver Req.

Context(C1) TopDescr({f,T6,isolate}, { T2,T6,0neway}) tAQD.request (TG

Reservie rcuit,
Change Flpw [Direction

Context(C1) [LppDescr()[+APD.reply (T6

(=)

A[Hahdover Request

A Handover Request-Acgk

-

Context(C1) MOD.request ('6)

@‘—’ Modify Begrer Characteristics
Context(C1)| |MOD.reply|(Tg)  (Whenapplicable)
B E——— 1

Figure 8.12/1: Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC
(message sequence chart)
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BSCB MSC-SA MGW A MSC-SB MGW B RNCA
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L

lu Relocatipn Command

Handover
detected in target
BSC

A Handovey Degtect
—————————

ontext(C1) TopDescr({ T2| T3, oneway}|, { T|2,T6,bothway}
— ™ Change FIgw Direction

ontext(C1) @)TopDescr(

O

O

A Handover Camplete
——

MAP Send EngdSignal Resp
L

lu Releas¢ Cgmmand

Release

bear er

lu Relegse Complete

A

Context(C2) SUB.request (Tj4)
-

Context(C2) SUB.reply (T4)

—
il

Call Clearing and Bearer Release

Figure 8.12/2: Subsequent Inter-MSC UMTS to GSM Handover back to the Anchor MSC
(message sequence chart)
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8.2.4  Subsequent Inter-MSC UMTS to GSM Handover to a third MSC

The UMTSto GSM handover 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 asubsequent UMTS to GSM handover from MSC-B server back to MSC-A server as
described in clause 8.2.3; and

- for MSC-B server abasic UMTS to GSM handover from M SC-A server to MSC-B server as described in
clause 8.2.2.

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

8.3 GSM to UMTS

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

8.3.1 Intra-MSC GSM to UMTS Handover

The procedures specified in 3GPP TS 23.009 [8] for "Intra-3G_MSC GSM to UMTS Handover" shall be followed. The
following clauses describe the additional requirements for the bearer independent CS core network.

8.3.1.1 Handover Required

When the M SC server receives the Handover Required message, it 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 shall provide the MGW with the
same PLMN Bearer Capability [4] as was provided at the last channel assignment. The M SC server uses the Change
Flow Direction procedure to request the MGW to set the Handover Deviceto initial state. The MSC server sends the
Relocation Request message to the RNC-B containing the bearer address and binding reference (bullet 1 in figure 8.14).

For Relocation towards GERAN Iu mode the GERAN capabilities of the target cell will be indicated to the MSC-Server
within the Handover Required message if the target cell provides different capabilities than the current cell. If no
information about the GERAN capabilities of the target cell are received within this message, the M SC-Server shall
assume that the GERAN target cell will provide the same capabilities as the current cell (for details see[29]). The MSC
server shall indicate to GERAN the selected services within the RANAP RELOCATION REQUEST message. The
MSC server shall not set codec information in the NAS Synchronisation Indicator (see [4]). Instead it shall set codec
information in the GERAN BSC container.

8.3.1.2 Handover Command/Relocation Detect

When the M SC server sends the Handover Command message or alternatively if it receives a Relocation Detect
message, the M SC server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device
to intermediate state (bullet 2 in figure 8.14).

8.3.1.3 Relocation Complete

When the MSC server receives the Relocation Complete message, it releases the A-interface line towards BSC-A and
requests the MGW to set the Handover Device to its final state removing the bearer termination towards BSC-A, using
Release Termination procedure (bullet 3 in figure 8.14).

8.3.1.4 Interworking function

The interworking function used by the MGW before handover will aso be used after handover.
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8.3.1.5 Codec handling

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

8.3.1.6 Voice Processing function

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

8.3.1.7 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 already been 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.

8.3.1.8 Example

Figure 8.13 shows the network model for the Intra-3G_MSC GSM to UMTS Handover. 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 the BSC-A (connected through the MSC server), the bearer termination
T3isused for the bearer towards the RNC-B and the bearer termination T2 is used for the bearer towards the
succeeding/preceding MGW.
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During Handover

After Handover
Figure 8.13: Intra-3G_MSC GSM to UMTS Handover (network model)

Figure 8.14 shows the message sequence example for the IntraM SC GSM to UMTS Handover.

It is assumed that the Handover Device islocated in the MGW selected for the call establishment by the MSC server,
which controls the call and the mobility management. In the example the MSC server requests seizure of RNC-B side
bearer termination with specific flow directions. The MSC server starts handover execution 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 M SC server receives Relocation Complete indication
from RNC-B it releases the A-interface line towards the BSC-A. Finally the MSC server requests the MGW to release
BSC-A side bearer termination.
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Figure 8.14: Intra-3G_MSC GSM to UMTS Handover (message sequence chart)

8.3.2 Basic Inter-MSC GSM to UMTS Handover

The following handling shall be applied for a call that started as UMTS call. The procedures specified in
3GPP TS 23.009 [8] for "Basic Handover Procedure Requiring a Circuit Connection between MSC-A and 3G_MSC-B"
shall be followed. The following clauses describe the additional requirements for the bearer independent CS core

network.
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8.3.2.1 MSC-A

8.3.2.1.1 Handover Required

For Handover towards GERAN Iu mode the GERAN capabilities of the target cell will be indicated to the MSC-A
server within the Handover Required message if the target cell provides different capabilities than the current cell. If no
information about the GERAN capabilities of the target cell are received within this message, the MSC-A server shall
assume that the GERAN target cell will provide the same capabilities as the current cell (for details see [29]).

The MSC-A server shall indicate to the MSC-B server the GERAN capabilities of the target cell, if available, with the
MAP Prepare Handover request. For speech calls, the MSC-A server shall additionally indicate to the MSC-B server the
selected codec, the list of supported codecs, and the currently used codec.

8.3.2.1.2 Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment between MGW-A and MGW:-B is as described for a Basic Mobile Originating
Call, using either forward or backward bearer establishment. For speech calls, the MSC-A server shall provide the
MGW-A with the speech coding information for the bearer. For non-speech calls the MSC-A server shall provide
MGW-A with the same PLMN Bearer Capabilities [4] as were provided at the last access bearer assignment. The
MSC-A server aso uses the Change Flow Direction procedure to request MGW-A to set the Handover Device to initial
state (bullet 3in figure 8.16/1).

8.3.2.1.3 Handover Command/Handover Detect

When the MSC-A server sends the Handover Command message or alternatively if it receives the Handover Detect
message, the MSC-A server uses the Change Flow Direction procedure to requests MGW-A to set the Handover Device
to intermediate state (bullet 4 in figure 8.16/2).

8.3.2.1.4 Handover Complete

When the MSC-A server receives the Handover Complete message, it rel eases the A-interface line towards BSC-A and
requests MGW-A to set the Handover Deviceto its final state by removing the bearer termination towards BSC-A,
using Release Termination procedure (bullet 5 in figure 8.16/2).

8.3.2.1.5 Interworking function

The interworking function used by MGW-A before handover will also be used after handover.

8.3.2.1.6 Codec handling

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

8.3.2.1.7 Voice Processing function

Voice processing function(s) provided by MGW-A before handover, may be modified or disabled by MGW-A after
handover.
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8.3.2.1.8 Failure Handling in MSC server

When a procedure between the MSC-A server and MGW-A fails the MSC-A server shall handle the failure as an
internal error in accordance with 3GPP TS 23.009 [8] and 3GPP TS 29.010 [23]. If the call establishment towards
MSC-B has aready started then the call towards MSC-B server shall be cleared as described in clause 7.3. If the
origina call isto be cleared, then it shall be handled as described in clause 7.3.

8.3.2.2 MSC-B

8.3.2.2.1 MGW selection
The MSC-B server selectsan MGW when it receives Prepare Handover Request message (bullet 1 in figure 8.16).

8.3.2.2.2 Bearer establishment towards RNC-B

When the MSC-B server has selected MGW-B it requests MGW-B to provide a binding reference and a bearer address
using the Prepare Bearer procedure. For speech calls, the M SC server shall provide the MGW with the speech coding
information for the bearer. The MSC-B server sends the Rel ocation Request message to the RNC-B containing the
bearer address and binding reference (bullet 2 in figure 8.16).

For Handover towards GERAN Iu-mode, the MSC-B Server shall select a service according to the Channel Type
received with the Handover Request message and the capabilities of the GERAN target cell, if the GERAN classmark
was received. For speech calls, the MSC-B server shall additionally take into account the selected codec, the list of
supported codecs and the currently used codec received with MAP Prepare Handover request. The list of permitted
speech versions received with the Channel Typein the Handover Request message is applicable to GERAN A/Gb mode
only.

The MSC-B server shall indicate to the GERAN the selected service within the RANAP RELOCATION REQUEST
message and shall set the RAB parameters within the RANAP RELOCATION REQUEST message according to the
selected service. The MSC server shall not set codec information in the NAS Synchronisation Indicator (see[4]).
Instead it shall set codec information in the GERAN BSC container..

For speech calls, the MSC-B server shall report the chosen codec and codec modes back to the MSC-A server with
MAP Prepare Handover response.

8.3.2.2.3 Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment is as described at Basic Mobile Terminating Call, using either forward or
backward bearer establishment.

8.3.2.24 Codec handling

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

8.3.2.2.5 Voice Processing function

Voice processing function(s) provided by MGW-A before handover, may be continued or modified by MGW-B after
handover.

8.3.2.2.6 Failure Handling in MSC server

When a procedure between the MSC-B server and MGW-B failsthe MSC-B 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-B resources have already
been seized at the target access side then the resources shall be released using the Release Termination procedure. The
call from MSC-A server shall be released as described at clause 7.1.
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Figure 8.15 shows the network model for the Basic Inter-M SC GSM to UMTS Handover. The "squared” line represents
the call control signalling. The "dotted" line represents the bearer control signalling (not applicable in case of GSM
access) and the bearer. In MGW-A the bearer termination T1 is used for the bearer towards BSC-A, bearer termination
T3isused for the bearer towards MGW-B, and the bearer termination T2 is used for the bearer towards the
succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the bearer towards RNC-B, bearer

termination T5 is used for the bearer towards MGW-A.

During Handover

MSC-SB

After Handover

Figure 8.15: Basic Inter-MSC GSM to UMTS Handover (network model)

Figure 8.16 shows the message sequence example for the Basic Inter-MSC GSM to UM TS Handover.
It is assumed that the Handover Device islocated in the MGW (MGW-A) selected for the call establishment by the
MSC server (MSC-A server) which controls the call and the mobility management.

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 93 ETSI TS 123 205 V7.8.0 (2008-04)

In the example the MSC-B server requests MGW-B to seize RNC-B side bearer termination. The call is established
between MSC-A server and MSC-B server, and the bearer is established between MGW-A and MGW-B. When the
relocation is detected in RNC-B the MSC-A server requests to change the flow directions between the terminations
within the context in MGW-A. When MSC-A server receives Handover Complete indication from MSC-B server it
releases the A-interface line towards the BSC-A. Finally MSC-A server requests MGW-A to remove BSC-A side bearer
termination.

BSCA MSC-SA MGW A MSC-SB MGW B RNC B

A Handover Required
—,,
MAP Prepare Handover Req|

g€

Context($) ADD.request (]T4)
2 »

Context(C2) |ADD.reply|(T4)

il
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lu Relocatippn Reguest-AcK

—
-

MAP Prepare Handover Resp
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<3 ) o Prepare Begyer,
Change Flow Direction

Context(C1 )
TopDescr()+ADD.reply (T3

Call and Bear er Establishment

A Handover Command

—
-

Figure 8.16/1: Basic Inter-MSC GSM to UMTS Handover (message sequence chart)
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Figure 8.16/2: Basic Inter-MSC GSM to UMTS Handover (message sequence chart)

8.3.3 Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor
MSC

The following handling shall be applied for acall that started as UMTS call. The procedures specified in
3GPP TS 23.009 [8] for " Subsequent Inter-M SC GSM to UM TS Handover back to the Anchor MSC" shall be followed.
The following clauses describe the additional requirements for the bearer independent CS core network.

8.3.3.1 MSC-A

8.3.3.1.1 Handover Request

When the MSC-A server receives a MAP Prepare Subsequent Handover request containing a Handover Request
message, it requests the MGW-A to provide a binding reference and a bearer address using the Prepare Bearer
procedure. For speech calls, the MSC-A server shall provide the MGW-A with the speech coding information for the
bearer. For non-speech calls the MSC-A server shall provide MGW-A with the same PLMN Bearer Capability [4] as
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was provided at the last channel assignment. The MSC-A server uses the Change Flow Direction Procedure to request
the MGW-A to set the Handover Devicetoinitia state. The MSC-A server sends the Relocation Request message to
the RNC-B containing the bearer address and binding reference (bullet 1 in figure 8.18/1).

For Handover towards GERAN |u-mode, the MSC-A Server shall select a service according to the Channel Type
received with the Handover Request message and the capabilities of the GERAN target cell, if the GERAN classmark
was received. For speech calls, the MSC-A server shall additionally take into account the selected codec and the
currently used codec received with MAP Prepare Subsegquent Handover request, and the list of supported codecs.

The MSC-A server shall indicate to the GERAN the selected service within the RANAP RELOCATION REQUEST
message and shall set the RAB parameters within the RANAP RELOCATION REQUEST message according to the
selected service. The MSC server shall not set codec information in the NAS Synchronisation Indicator (see[4]).
Instead it shall set codec information in the GERAN BSC container.

8.3.3.1.2 Handover Command/Relocation Detect

When the MSC-A server sends the MAP Prepare Subsequent Handover response message or alternatively if it receives
a Relocation Detect message, the MSC-A server uses the Change Flow Direction procedure to requests the MGW-A to
set the Handover Device to intermediate state (bullet 2 in figure 8.18/2).

8.3.3.1.3 Relocation Complete

When the MSC-A server receives a Relocation Complete message, it informs the MSC-B server about reception of this
message. MSC-A server then initiates call clearing towards the MSC-B server as described in clause 7.3.

8.3.3.14 Interworking function

The interworking function used by MGW-A before handover will also be used after handover.

8.3.3.1.5 Codec handling

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

8.3.3.1.6 Voice Processing function

Voice processing function(s) provided by MGW-A and MGW-B before handover, may be continued or modified by
MGW-A after handover.

8.3.3.1.7 Failure Handling in MSC server

When a procedure between the MSC-A server and the MGW fails the MSC-A 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 aready
seized at the target access side then the resources shall be rel eased using the Release Termination procedure. If the call
isto be cleared, then it shall be handled as described in clause 7.3.

8.3.3.2 MSC-B / MGW-B

8.3.3.2.1 Handover Required

For Handover towards GERAN |u mode the GERAN capabilities of the target cell will be indicated to the MSC-B
server within the Handover Required message if the target cell provides different capabilities than the current cell. If no
information about the GERAN capahilities of the target cell are received within this message, the MSC-B server shall
assume that the GERAN target cell will provide the same capabilities as the current cell (for details see [29]).

The MSC-B server shall indicate to the MSC-A server the GERAN capabilities of the target cell, if available, with the
MAP Prepare Subsequent Handover request. For speech calls, the MSC-B server shall additionally indicate to the
MSC-A server the selected codec and the currently used codec.
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When the MSC-B server receives the Handover Complete message, it releases the A-interface line towards the BSC-A
and requests the MGW-B to remove the bearer termination towards the BSC-A using the Release Termination

procedure (bullet 3 in figure 8.18/2).

8.3.3.2.3 Release of bearer towards MGW-A

When the MSC-B server receives a cal clearing indication from the MSC-A server, the MSC-B server handlesit as

described in subclause 7.2.

8.3.3.24 Example

Figure 8.17 shows the network model for Subseguent Inter-MSC GSM to UMTS Handover back to the Anchor MSC.
The "squared" line represents the call control signalling. The "dotted" line represents the bearer control signalling

(not applicable in case of GSM access) and the bearer. In the MGW the bearer termination T1 is used for the bearer
towards RNC-B, the bearer termination T3 is used for the bearer towards MSC-A server, and the bearer termination T2
is used for the bearer towards the succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the
bearer towards BSC-A, bearer termination T5 is used for the bearer towards MGW-A.

MSC-SB

During Handover
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Figure 8.17: Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC

(network model)

Figure 8.18 shows the message sequence example for the Subsequent Inter-M SC GSM to UM TS Handover back to the
Anchor MSC. It is assumed that the Handover Deviceislocated in the MGW (MGW-A) selected for the call
establishment by the MSC server (MSC-A server) which controls the call and the mobility management.

In the example the MSC-A server requests MGW-A to seize RNC-B side bearer termination with specific flow
directions. When the relocation is detected in RNC-B the MSC-A server requests to change the flow directions between
the terminations within the context in MGW-A. When MSC-A server receives Handover Complete indication from
RNC-B it transfers this indication to MSC-B server. MSC-B server releases the A-interface line towards the BSC-A.

MSC-A server initiates call clearing towards MSC-B server.
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—— |
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(1: 1 | Prepare bearer,

Change Flow Difrection

Context(C1)

Figure 8.18/1: Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC

(message sequence chart)
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Figure 8.18/2: Subsequent Inter-MSC GSM to UMTS Handover back to the Anchor MSC
(message sequence chart)

8.3.4  Subsequent Inter-MSC GSM to UMTS Handover to a third MSC

The GSM to UMTS handover 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 GSM to UMTS handover from MSC-B server back to MSC-A server as
described in clause 8.3.3; and

for MSC-B server abasic GSM to UMTS handover from MSC-A server to MSC-B server as described in

clause 8.3.2.
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MSC-A server implements the corresponding parts of each handover case; i.e. access handling in MSC-A server is not
included.

8.35 GSM to UMTS Handover with lu on IP

If luCSon IPissupported by the MSC server, the Core Network side procedures described in clauses 8.3.1, 8.3.2, 8.3.3,
8.3.4 shall apply. For the access bearer termination, the exchange of |P addresses via call control proceduresis
described in this clause.

Before the MSC server starts the access bearer assignment, the M SC server requests the MGW to prepare for the access
bearer using the Prepare |P_Transport procedure. The MSC server requests the MGW to provide an | P Transport
address and UDP Port 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 [28] 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 | P address and UDP Port the M SC server requests access
bearer assignment using the provided | P address and UDP Port in accordance with 3GPP TS 25.413 [26]. The IP
addresses and UDP Ports of the MGW and the RNC are exchanged viathe RANAP procedures. If the bearer transport
isIPand luUP mode is Transparent, when the M SC receives the RANAP Iu Relocation Request responsg, it shall send
the RNC IP address and UDP Port to the MGW Access bearer termination using the Modify IP_Transport_ Address
procedure.

If the bearer transport is | P and lUUP mode is Support, the MGW shall use the source IP address and UDP Port of the
[UUP Init packet received from the radio access network as the destination address for subsequent downlink packets.

The sequence is shown in figure 8.3.5/1.
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Figure 8.3.5/1 GSM to UMTS Handover with lu on IP

8.4

8.4.1

GSM to GSM

Intra-MSC GSM to GSM Handover

The procedures specified in 3GPP TS 23.009 [8] for "Intra-M SC Handover" shall be followed. The following clauses
describe the additional requirements for the bearer independent CS core network.

84.1.1 Handover R

equired

When the MSC server receives a Handover Required message, it requests the MGW to seize a TDM circuit, using the
Reserve Circuit procedure. For non-speech calls the M SC server shall provide the MGW with the GSM Channel coding
properties and 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 Handover Request message to the BSC-B containing the CIC (bullet 1 in figure 8.20/1).

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 101 ETSI TS 123 205 V7.8.0 (2008-04)

8.4.1.2 Handover Request Acknowledge

For non-speech calls after receiving Handover Request Acknowledge message if the assigned GSM Channel coding
properties differ from the previoudy provided ones the MSC server provides the MGW-A with the assigned GSM
Channel coding properties using the Modify Bearer Characteristics procedure (bullet 2 in figure 8.20/1).

8.4.1.3 Handover Command/Handover Detect

When the MSC server sends the Handover Command message or alternatively if it receives the Handover Detect
message, the MSC server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device
to intermediate state (bullet 3 in figure 8.20/1).

8.4.1.4 Handover Complete

When the MSC server receives the Handover Complete message, it releases the A-interface line towards BSC-A. The
MSC server aso requests the MGW to set the Handover Deviceto its final state by removing the bearer termination
towards the BSC-A, using the Release Termination procedure (bullet 4 in figure 8.20/2).

8.4.1.5 Interworking function

The interworking function used by the MGW before handover will also be used after handover.

8.4.1.6 Voice Processing function

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

8.4.1.7 Failure Handling in MSC server

When a procedure between the M SC 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 already been 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.
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8.4.1.8 Example

Figure 8.19 shows the network model for the IntraeM SC GSM to GSM Handover. The "squared” line represents the call
control signalling. The "dotted" line represents the bearer. The bearer termination T1 is used for the bearer towards
BSC-A, bearer termination T3 is used for the bearer towards BSC-B and the bearer termination T2 is used for the bearer
towards the succeeding/preceding MGW.

During Handover

(oms
NEVa

BSC B CTX1
MGW

After Handover
Figure 8.19: Intra-MSC GSM to GSM Handover (network model)

Figure 8.20 shows the message sequence example for the IntraM SC GSM to GSM Handover. It is assumed that the
Handover Deviceislocated in the MGW selected for the call establishment by the MSC server, which controls the call
and the mobility management.
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In the example the MSC server requests seizure of BSC-B side bearer termination with specific flow directions. The
MSC server starts handover execution by sending Handover Request towards BSC-B. When the handover is detected in
BSC-B the MSC server requests to change the flow directions between the terminations within the context. When MSC
server receives Handover Complete indication from BSC-B it releases the A-interface line towards the BSC-A. Finally
the MSC server requests the MGW to release BSC-A side bearer termination.
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Figure 8.20/1: Intra-MSC GSM to GSM Handover (message sequence chart)
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Figure 8.20/2: Intra-MSC GSM to GSM Handover (message sequence chart)

8.4.2 Basi

¢ Inter-MSC GSM to GSM Handover

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

8.4.2.1 MSC-A / MGW-A

84211 Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment between MGW-A and MGW-B is as described for a Basic Mobile Originating
Call, using either forward or backward bearer establishment. For non-speech callsthe MSC-A server shall provide
MGW-A with the GSM Channel coding properties and the same PLMN Bearer Capability [4] as was provided at the
last access bearer assignment. The MSC-A server also uses the Change Flow Direction procedure to request MGW-A to
set the Handover Deviceto initial state (bullet 3 in figure 8.22/2).

84.2.1.2 Handover Command/Handover Detect

When the MSC-A server sends the Handover Command message or aternatively if it receives the Handover Detect
message, the MSC-A server uses the Change Flow Direction procedure to requests MGW-A to set the Handover Device
to intermediate state (bullet 4 in figure 8.22/2).

8.4.2.1.3 Handover Complete

When the MSC-A server receives the Handover Complete message, it rel eases the A-interface line towards the BSC-A.
The MSC-A server aso requests MGW-A to set the Handover Device to itsfinal state by removing the bearer
termination towards the BSC-A, using the Release Termination procedure (bullet 5 in figure 8.22/2).

8.42.1.4 Interworking function

The interworking function used by MGW-A before handover will also be used after handover.
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8.4.2.1.5 Voice Processing function

Voice processing function(s) provided by MGW-A before handover, may be modified or disabled by MGW-A after
handover.

8.4.2.1.6 Failure Handling in MSC server

When a procedure between the MSC-A server and MGW-A failsthe MSC-A server shall handle the failure as an
internal error in accordance with 3GPP TS 23.009 [8] and 3GPP TS 29.010 [23]. If call establishment towards the
MSC-B server has already started then the call towards MSC-B server shall be cleared as described in clause 7.3. If the
origina call isto be cleared, then it shall be handled as described in clause 7.3.

8.4.2.2 MSC-B / MGW-B

8.4.2.2.1 MGW selection
The MSC-B server selects an MGW when it receives Prepare Handover Request message (bullet 1 in figure 8.22/1).

8.4.2.2.2 Bearer establishment towards BSC-B

When the MSC-B server has selected MGW-B it requests MGW-B to seize a TDM circuit, using the Reserve Circuit
procedure. The MSC-B server sends the Handover Request message to the BSC-B containing the CIC (bullet 2 in
figure 8.22/1).

8.4.2.2.3 Bearer establishment between MGW-A and MGW-B

The handling of the bearer establishment between MGW-A and MGW-B is as described for a Basic Mobile
Terminating Call, using either forward or backward bearer establishment.

8.4.2.2.4 Voice Processing function

Voice processing function(s) provided by MGW-A before handover, may be continued or modified by MGW-B after
handover.

8.4.2.2.5 Failure Handling in MSC server

When a procedure between the MSC-B server and MGW-B fails the MSC-B 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-B resources have already
been seized at the target access side then the resources shall be released using the Release Termination procedure. The
call from MSC-A server shall be released as described at clause 7.1.

8.4.2.2.6 Example

Figure 8.21 shows the network model for the Basic Inter-M SC GSM to GSM. The "squared” line represents the call
control signalling. The "dotted" line represents the bearer. In MGW-A the bearer termination T1 is used for the bearer
towards BSC-A, bearer termination T3 isused for the bearer towards MGW-B, and the bearer termination T2 is used
for the bearer towards the succeeding/preceding MGW. In MGW-B the bearer termination T4 is used for the bearer
towards BSC-B, bearer termination T5 is used for the bearer towards MGW-A.
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After Handover

Figure 8.21: Basic Inter-MSC GSM to GSM Handover (network model)

Figure 8.22 shows the message sequence example for the Basic Inter-MSC GSM to GSM Handover.

It is assumed that the Handover Device islocated in the MGW (MGW-A) selected for the call establishment by the
MSC server (MSC-A server) which controls the call and the maobility management.

In the example the MSC-B server requests MGW-B to seize BSC-B side bearer termination. The call is established
between MSC-A server and MSC-B server, and the bearer is established between MGW-A and MGW-B. When the
handover is detected in BSC-B the MSC-A server requests to change the flow directions between the terminations
within the context in MGW-A. When MSC-A server receives Relocation Complete indication from MSC-B server it
releases the A-interface line towards the BSC-A. Finally MSC-A server requests MGW-A to remove BSC-A side bearer
termination.
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Figure 8.22/1: Basic Inter-MSC GSM to GSM Handover (message sequence chart)

ETSI



3GPP TS 23.205 version 7.8.0 Release 7 108 ETSI TS 123 205 V7.8.0 (2008-04)

BSC A MSC-SA MGW A MSC-SB MGW B BSCB

A Handover Comimand

—
ettll

Handover
detected in
target BSC

A Hanqover Detect

—
-l

MAP Process AccessSignalling| Req.

—
il

Context(C1) TopDescr({ T2|T1,0neway}, { T4,T3,bothway})
@ ’ Change How|Direction
Context(C1) TopDescr(
|———

A Handover Complete

MAP Send EngSignal Req.

Ansiver

Context(C1) SUB.request (T11)
—

Context(C1)| | SUB.reply|(T1) Release Termination

il

Figure 8.22/2: Basic Inter-MSC GSM to GSM Handover (message sequence chart)

8.4.3 Subsequent Inter-MSC GSM to GSM Handover back to the Anchor
MSC
The procedures specified in 3GPP TS 23.009 [8] for " Subsequent Handover from MSC-B to MSC-A requiring a Circuit

Connection between 3G_MSC-A and 3G_MSC-B" shall be followed. The following clauses describe the additional
requirements for the bearer independent CS core network.

8.4.3.1 MSC-A / MGW-A

When the MSC-A server receives a MAP Prepare Subsequent Handover request containing a Handover Request
message, it requests MGW-A to seize a TDM circuit, using the Reserve Circuit procedure. For non-speech calls the
MSC-A server shall provide MGW-A with the GSM Channel coding properties and the same PLMN Bearer Capability
[4] aswas provided at the first access bearer assignment The MSC-A server uses the Change Flow Direction Procedure
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to request MGW-A to set the Handover Devicetoinitial state. The MSC-A server sends the Handover Request message
to the BSC-B containing the CIC (bullet 1 in figure 8.24/1).

8.4.3.1.1 Handover Request Acknowledge

For non-speech calls after receiving Handover Request Acknowledge message if the assigned GSM Channel coding
properties differ from the previoudy provided onesthe MSC-A server provides the MGW-A with the assigned GSM
Channel coding properties using the Modify Bearer Characteristics procedure (bullet 2 in figure 8.24/2).

8.4.3.1.2 Handover Command/Handover Detect

When the MSC-A server sends the MAP Prepare Subsequent Handover response message or alternatively if it receives
the Handover Detect message, the MSC-A server uses the Change Flow Direction procedure to request MGW-A to set
the Handover Device to intermediate state (bullet 3 in figure 8.24/2).

8.4.3.1.3 Handover Complete

When the MSC-A server receives the Handover Complete message, it informs the M SC-B server about reception of this
message. The MSC-A server then initiates call clearing towards the MSC-B server as described in clause 7.3.

8.4.3.1.4 Interworking function

The interworking function used by MGW-A before handover will also be used after handover.

8.4.3.1.5 Voice Processing function

Voice processing function(s) provided by MGW-A and MGW-B before handover, may be continued or modified by
MGW-A after handover.

8.4.3.1.6 Failure Handling in MSC server

When a procedure between the MSC-A server and MGW-A failsthe MSC-A 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-A resources have aready
been 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.

8.4.3.2 MSC-B/MGW-B

8.4.3.2.1 Handover Complete

When the MSC-B server receives the Handover Complete message, it releases the A-interface line towards the BSC-A
and requests the MGW-B to remove the bearer termination towards the BSC-A using the Release Termination
procedure (bullet 4 in figure 8.24/2).

8.4.3.2.2 Release of bearer towards MGW-A

When the MSC-B server receives a cal clearing indication from the MSC-A server, the MSC-B server handlesit as
described in clause 7.2.
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Figure 8.24 shows the network model for the Subsequent Inter-MSC GSM to GSM Handover back to the Anchor MSC.
The "squared" line represents the call control signalling. The "dotted" line represents the bearer. In MGW-A the bearer
termination T6 is used for the bearer towards BSC-B, bearer termination T3 is used for the bearer towards MGW-B, and
the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. In MGW-B the bearer
termination T4 is used for the bearer towards BSC-A, bearer termination T5 is used for the bearer towards MGW-A.

During Handover

After Handover

NESSY
=N

Figure 8.23: Subsequent Inter-MSC GSM to GSM Handover back to the Anchor MSC

(network model)

Figure 8.24 shows the message sequence example for the Subsequent Inter-M SC GSM to GSM Handover back to the
Anchor MSC. It is assumed that the Handover Deviceislocated in the MGW (MGW-A) selected for the call
establishment by the MSC server (MSC-A server) which controls the call and the mobility management.

In the example the MSC-A server requests MGW-A to seize BSC-B side bearer termination with specific flow
directions. When the handover is detected in BSC-B the MSC-A server requests to change the flow directions between
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the terminations within the context in MGW-A. When MSC-A server receives Relocation Compl ete indication from
BSC-B it transfers this indication to MSC-B server. MSC-B server releases the A-interface line towards the BSC-A.
MSC-A server initiates call clearing towards MSC-B server.

BSC B MSC-S MGW A MSC-S MGW B BSC A
A B

A Handaver Required

—
-

MAP Prepare Subsequent Handqver Req.
|l

O

ontext(C1) TopDescr({*,T|6,isolate}, { TR, T6,0neway}) + APD.request (T6
Reserve Circlit

Change How|Direction

dontext(Ch| | 1oppescr(}+APD.reply (T6

A Handover Reqpest

—
il

A Handpver Request-Ack
—

Figure 8.24/1: Subsequent Inter-MSC GSM to GSM Handover back to the Anchor MSC
(message sequence chart)
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Figure 8.24/2: Subsequent Inter-MSC GSM to GSM Handover back to the Anchor MSC
(message sequence chart)

8.4.4  Subsequent GSM to GSM Handover to a third MSC

The GSM to GSM handover to athird MSC server (from MSC-B server to MSC-B server) isthe combination of the
two previous inter-M SC handover cases:
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- for MSC-B server a subsequent GSM to GSM handover from MSC-B server back to MSC-A server as described
in clause 8.4.3; and

- for MSC-B server abasic GSM to GSM handover from MSC-A server to MSC-B server as described in
clause 8.4.2.

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

8.5 Handling of GSM Services after UMTS to GSM Handover

The handling of GSM services after handover in the Bearer Independent CS Core Network architectureis as for the
corresponding UMTS services, if not stated differently.

9 Compatibility Issues

A Release 4 (or later) node, according to 3GPP TS 23.205, is backward compatible with a Release 99 (or earlier) node.

9.1 Interworking with GERAN (A i/f)

The A-interface signalling terminates in the MSC server and the user plane terminatesin the MGW. In the A-interface
the only supported user planeisa TDM circuit. The MSC server uses the Mc interface to remotely control the TDM
circuitsin the MGW. Only one MSC server may control the TDM circuits connected to one GERAN node.

For each TDM circuit aphysical termination is provisioned in the MGW. The TDM circuit isidentified by the
termination Id in the Mc interface. Since TDM circuits are al so grouped together, the physical termination Ids are
structured in accordance with the grouping of TDM circuits. The MSC server also knows the termination Ids and the
grouping of termination Ids. The physical termination exists aslong asthe TDM circuit(s) existsin the MGW.

Figure 9.1 shows the network model for the A-interface. The "squared" line represents the call control signalling and the
"dotted" line represents the TDM circuits. The terminations T1-Tn represent the TDM circuitsin the MGW. The MSC
server has a mapping table between circuits CIC1-CICn and the terminations T1-Tn.

MSC-S

CICLFT1
CICn| Tn@
@ . E@ e00cooeoe
BSC CTX

MGW

Figure 9.1 TDM circuits used for A-interface (network model)

For call-independent transactions the general (G)MSC server-MGW procedures, as described in clause 10, apply to the
physical terminationsin the same way asto any other terminations.

For call related transactions the handling as described in the clauses 6, 7 and 8 apply to physical terminationsin the
same way as any other terminations. All call related procedures, except Prepare Bearer, Establish Bearer, Release
Bearer and Tunnel Information Up/Down, as described in clause 16, apply to the physical terminationsin the same way
as any other terminations.

For intra-M SC handover, the target A-interface is handled as described in clause 8. If the target A-interface user plane
terminatesin a different MGW from the MGW that terminates the serving A-interface user plane, a bearer hasto be
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established between the two MGWs using Prepare Bearer and Establish Bearer procedures. Because the same MSC
server controls both MGWSs, no external call control signalling isinvolved.

It isimportant to note that the separation between payload and control remains the same before and after interaction
with servicesin the 3G BICSCN.

10 General (G)MSC server-MGW Procedures

10.1 MGW Unavailable

The (G)MSC server recognises that the MGW is unavailable in the following 4 cases:

1. Thesignalling connection is unavailable

(GMSC-S MGW

_________ Z

Signdling Connection Failure

Figure 10.1: Signalling connection failure

2. The MGW indicates the failure condition to all connected (G)MSC servers

(G)MSC-S MGW

MGW Out of Service

A

MGW Out of Service Ack

Figure 10.2: MGW indicates the Failure/Maintenance locking

The failure indication indicates that the MGW will soon go out of service and that no new connections should be
established using this MGW. The MGW can choose between the "graceful" and the "forced" method. In the graceful

method the connections are cleared when the corresponding calls are disconnected. In the forced method all connection
are cleared immediately.

3. The(G)MSC server recognises that the MGW is not functioning correctly, e.g. because there is no reply on
periodic sending of Audits. The periodic sending of Audits by (G)MSC server should go on.

4. The MGW indicates the maintenance locking condition to all concerned (G)M SC servers.

The maintenance locking indication indicates that the MGW islocked for new calls and that no new connections shall
be established using this MGW. The MGW can choose between the "graceful” and the "forced" method. In the graceful

method the connections are cleared when the corresponding calls are disconnected. In the forced method all connection
are cleared immediately
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In all of the above cases the (G)M SC server shall prevent the usage of the MGW until the MGW has recovered or the
communication with the MGW isrestored. The (G)MSC server shall prohibit the surrounding network from seizing
circuits connected to the unavailable TDM access by sending blocking messages.

10.2 MGW Available

The (G)MSC server discovers that the MGW is available when it receives an MGW Communication Up message or an
MGW Restoration message. If the (G)MSC does not wish to sustain an association with the MGW, the response sent to
the MGW may indicate an alternative MGCId signalling address, in which case the MGW shall not consider itself
registered and should preferably attempt to re-register with this alternative MGC before any further alternate MGCs.
Otherwise, the response shall not indicate any alternative MGCld signalling address.

When the (G)M SC server discovers that the MGW is available the following shall occur:
1. Signaling recovery

The MGW indicatesto all connected (G)M SC servers that the signalling connection is restored. Any changes to the
physical termination state during the loss of communication shall be reported by the MGW using Te