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-------------------------------------------- 1st change -------------------------------------------
1
Scope

IMS Centralized Services (ICS) enable the delivery of IM CN subsystem based multimedia telephony and supplementary services as defined in 3GPP TS 24.173 [4] to users regardless of the attached access network type; e.g. CS domain access or IP-CAN.

The present document specifies the principles of interworking between the IM CN subsystem and CS domain in order to enable ICS for UEs using CS domain access.

The present document addresses the area of registration procedures interworking between the CS domain and IM CN subsystem.

The present document addresses the areas of control and user plane interworking between the IM CN subsystem and CS domain through an MSC Server enhanced for ICS and CS-MGW respectively. This includes the signalling procedures between the MSC Server and CS-MGW. For the specification of control plane interworking, present document defines the protocol interworking between the 3GPP profile of SIP as described in 3GPP TS 24.229 [2] and NAS signalling as described in 3GPP TS 24.008 [3] required for the support of IM CN subsystem based multimedia telephony and supplementary services.

The present document addresses the area of supplementary service configuration interworking between the CS domain and IM CN subsystem.

The present document is applicable to the MSC Server and CS-MGW.
The present document is also applicable for control and user plane interworking between the IM CN subsystem and CS domain through an MSC Server enhanced for ICS and an MSC server enhanced for SRVCC using SIP interface (see 3GPP TS 24.237 [xx]) after that a PS to CS SRVCC access transfer is completed.
-------------------------------------------- 2nd change -------------------------------------------
2
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· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.
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-------------------------------------------- 3rd change -------------------------------------------
3.2
Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

3PCC
3rd Party Call Control
ACR
Anonymous Communication Rejection
CB
Communication Barring
CCBS
Completion of Communication to Busy Subscriber
CCNL
Completion of Communications on Not Logged-in

CCNR
Completion of Communications on No Reply
CD
Communication Deflection

CDIV
Communication DIVersion

CFNL
Communication Forwarding on Not Logged-in

CFNR
Communication Forwarding No Reply

CFNRc
Communication Forwarding on subscriber Not Reachable

CFU
Communication Forwarding Unconditional
CONF
CONFerence

CS
Circuit Switched

CS-MGW
Circuit Switched Media Gateway
ECN
Explicit Congestion Notification
ECT
Explicit Communication Transfer

GRUU
Globally Routable User Agent URI

HOLD
communication HOLD

ICB
Incoming Communication Barring
ICE
Interactive Connectivity Establishment
ICS
IM CN subsystem Centralized Services

IMS-MGW
IP Multimedia Subsystem-Media Gateway Function

IuFP
Iu Framing Protocol

MboIP
Mb over IP

MRFP
Media Resource Function Processor

MPS
Multimedia Priority Service
NAS
Non Access Stratum

OCB
Outgoing Communication Barring
OIP
Originating Identification Presentation

OIR
Originating Identification Restriction

RTCP
RTP Control Protocol

SRVCC
Single Radio Voice Call Continuity
TDM
Time Division Multiplex

TIP
Terminating Identification Presentation

TIR
Terminating Identification Restriction

-------------------------------------------- 4th change -------------------------------------------
4.1
Interworking reference model

Figure 4.1.1 details the reference model required to support interworking between the 3GPP IM CN subsystem and CS domain access for IM basic voice calls and supplementary services.
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NOTE 1:
The logical split of the signalling and bearer path between the CS access network and MSC Server enhanced for ICS and MSC server enhanced for SRVCC using SIP interface is as shown; however, the signalling and bearer may be directly connected to the MGW.

NOTE 2:
The CS-MGW may be connected via the Mb reference point to various network entities, such as a UE (via a GTP tunnel to a GGSN), an MRFP, or an IMS-MGW, or a remote CS-MGW.

Figure 4.1.1: MSC Server – IM CN subsystem interworking reference model
4.2
Interworking reference points and interfaces

The reference points and network interfaces shown in figure 4.1.1 are as described: 

A reference point: The A reference point is defined in 3GPP TS 23.002 [6].

IuCS reference point: The IuCS reference point is defined in 3GPP TS 23.002 [6].

I2 reference point: The call control protocol specified in this document for use on the I2 reference point (i.e. between MSC Server enhanced for ICS and CSCF) is based on Mw reference point as defined in 3GPP TS 23.002 [6] and the 3GPP profile of SIP as defined in accordance with 3GPP TS 24.229 [2].
Mc reference point: The Mc reference point is defined in 3GPP TS 23.002 [6].
Mb reference point: The Mb reference point is defined in 3GPP TS 23.002 [6].
Mw reference point: The Mw reference point is defined in 3GPP TS 23.002 [6].
-------------------------------------------- 5th change -------------------------------------------
4.3.3
MSC server enhanced for SRVCC using SIP interface

This is the component which provides the interworking between CS domain access and IM CN subsystem control planes, and it shall support the functions as defined in accordance with 3GPP TS 23.002 [6] and 3GPP TS 24.237 [xx].
For brevity, where the term "MSC Server" is used in the rest of the specification, this shall be understood as MSC server enhanced for SRVCC using SIP interface.
-------------------------------------------- 6th change -------------------------------------------
4.4
Control plane interworking

Within the IM CN subsystem, the 3GPP profile of SIP defined in 3GPP TS 24.229 [2] is used for session control.
Over CS domain access, NAS signalling is used for call origination, call termination and supplementary services.

Therefore, in order to provide the required interworking to enable ICS for UE using CS domain access and PS to CS SRVCC access transfer, the control plane protocols shall be interworked within the MSC Server.
4.5
User plane interworking

Within the IM CN subsystem, framing protocols such as RTP are used to transport media packets to and from IM CN subsystem entities such as the UE, MRFP or IMS-MGW.

CS domain access uses circuit switched bearer channels like TDM circuits (e.g. 64kbits PCM), ATM/AAL2 circuits or IP bearers using the IuFP framing protocol or RTP to carry voice frames.

Therefore, in order to provide the required interworking to enable ICS for a UE using CS domain access and PS to CS SRVCC access transfer, the user plane protocols shall be interworked within the CS-MGW, under the control of the MSC Server.

-------------------------------------------- 6th change -------------------------------------------
5.1
General

The following subclauses define the procedures and signalling interworking performed by the MSC Server to enable ICS for UEs attached to the CS domain. The interworking between NAS signalling and the Session Initiation Protocol (SIP) with its associated Session Description Protocol (SDP) is specified.

The capabilities of SIP and SDP that are interworked with NAS signalling are defined in 3GPP TS 24.229 [2].

Table 5.1.1 lists the service interworking within the scope of the present document.

Table 5.1.1: Interworking between NAS signalling and SIP/SDP
	Telephony or Supplementary Service

	TS11 non-emergency speech calls

	Originating Identification Presentation (OIP)

	Originating Identification Restriction (OIR)

	Terminating Identification presentation (TIP)

	Terminating Identification restriction (TIR)

	Communication Hold and Resume

	Communication Waiting

	Communication Barring

	Communication Diversion

	Explicit Communication Transfer

	Conferencing

	Communication Completion to Busy Subscriber (CCBS)

	Communication Completion on No Reply (CCNR)

	Communication Completion on Not Logged-in (CCNL)

	NOTE:
For PS to CS SRVCC access transfer only the TIP/TIR and HOLD supplementary services interworking applies.


-------------------------------------------- 7th change -------------------------------------------
5.2.1
Initial registration

Upon successful completion of the location updating procedure as specified in 3GPP TS 24.008 [3], an MSC Server supporting the ICS Indicator parameter as specified in 3GPP TS 29.002 [20] shall determine whether to perform initial IMS registration on behalf of the UE.

The relevant location update case, when an initial registration is needed to the IM CN subsystem is a location update to new MSC/VLR service area (the MSC/VLR was not the previous serving network element).

In accordance with 3GPP TS 23.292 [5], subclause 7.2.1.1, the MSC Server may perform an initial IMS registration. The optional flag referred to in subclause 7.2.1.1 of 3GPP TS 23.292 [5] is implemented as the ICS Indicator parameter in 3GPP TS 29.002 [20].
When performing initial IMS registration, the MSC Server shall send a REGISTER request on behalf of the UE as described in 3GPP TS 24.292 [7].
NOTE:
The MSC server enhanced for SRVCC using SIP interface does not perform initial registration.
-------------------------------------------- 8th change -------------------------------------------
5.3.1
General

The mobile originating call shall be established in accordance with 3GPP TS 23.018 [8] and 3GPP TS 24.008 [3]. The IM CN subsystem originating session shall be established in accordance with 3GPP TS 24.292 [7] and 3GPP TS 24.229 [2]. The following subclauses describe the additional requirements for interworking between NAS signalling and SIP.

The following subclauses assume: 
-
a call received from a subscriber with an active IM CN subsystem registration via the MSC Server performing the interworking; or
-
a call without active registration and initiated by the MSC server due to PS to SRVCC access transfer.
NOTE:
Only the subclauses 5.3.4, 5.3.4a, 5.3.4.b, 5.3.6, 5.3.7, 5.3.8, and 5.3.9 are applicable for the MSC Server when PS to CS SRVCC access transfer is completed as specified in 3GPP TS 24.237 [xx].
-------------------------------------------- 9th change -------------------------------------------
5.4.1
General

The IM CN susbsystem terminating session shall be established in accordance with 3GPP TS 24.292 [7] and 3GPP TS 24.229 [2]. The mobile terminating call shall be established at the visited MSC Server in accordance with 3GPP TS 23.018 [8] and 3GPP TS 24.008 [3]. The following subclauses describe the additional requirements for interworking between SIP and NAS signalling.
NOTE:
This and the following subclause are not applicable for an MSC Server when PS to CS SRVCC access transfer is completed.
-------------------------------------------- 10th change -------------------------------------------
5.5.1
General

The following subclauses define the procedure and signalling interworking performed by the MSC Server for call clearing of an established call. This interworking is independent of the direction of original call establishment.

Call clearing during call setup is described in subclauses 5.3.7, 5.3.8, 5.3.9, 5.4.8.1 and 5.4.10.
The following subclauses are applicable also for the MSC server when an PS to CS SRVCC access transfer is completed.
-------------------------------------------- 11th change -------------------------------------------
5.6.0
General

The MSC server shall perform the supplementary services interworking described in the following with the following exceptions that for PS to CS SRVCC access transfer only TIP/TIR and HOLD supplementary service interworking shall apply.
-------------------------------------------- 1th change -------------------------------------------
7.0
General

The MSC server shall perform the interactions in the following subclauses when the UE is registered by the MSC server.

When PS to CS SRVCC access transfer is complete only the MSC Server – CS-MGW interactions described in subclause 7.1 and in subclauses 7.3 to 7.6 shall apply.
------------------------------------------- End changes ----------------------------------------
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