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Foreword

This Technical Specification has been produced by the 3rd 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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

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 the MSC Server and MGW respectively.  This includes the signalling procedures between the MSC Server and 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 is applicable to the MSC Server and MGW.

Editor’s Note: The MGW which provides the user plane interworking (CS-MGW or IMS-MGW) will be discussed in CT4.  This clause will be updated to reference the outcome of that discussion.

2
References

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

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

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

· For a non-specific reference, the latest version applies. In the case of a reference 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 24.229: "IP Multimedia Call Control Protocol based on SIP and SDP".

[3]
3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core Network protocols; Stage 3".

[4]
3GPP TS 24.173: "IMS multimedia telephony communication service and supplementary services;Stage 3".
[5]
3GPP TS 23.292: "IP Multimedia Subsystem (IMS) Centralized Services; Stage 2".

[6]
3GPP TS 23.002: "Network Architecture".

3
Definitions and abbreviations

3.1
Definitions





For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
NAS signalling: 
layer 3 signalling carried over CS domain access between the UE and MSC Server as defined in 3GPP TS 24.008 [3].

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].
CN
Core Network

CS
Circuit Switched

ICS
IM CN subsystem Centralized Services

IM
IP Multimedia

4
Interworking overview

Editor’s Note: This section will describe the reference model and provide an overview of the reference points, functional elements and functionality required to interwork CS access with the IP CN subsystem for ICS.

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.


[image: image3]
NOTE 1:
The logical split of the signalling and bearer path between the CS access network and MSC Server is as shown, however, the signalling and bearer may be directly connected to the MGW.

NOTE 2:
The 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 a remote IMS-MGW.

Figure 4.1.1: MSC Server – IM CN subsystem interworking reference model
Editor’s Note: The MGW which provides the user plane interworking (CS-MGW or IMS-MGW) will be discussed in CT4.  Figure 4.1.1 and its notes will be updated to reference the outcome of that discussion.

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 defined for use on the I2 reference point (i.e. between MSC Server enhanced for ICS and CSCF) will be 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].
I3 reference point: 
Editor’s Note: Description of the I3 reference point is pending a CT4 discussion and will be provided one an agreement is reached.
Mb reference point: The Mb reference point is defined 3GPP TS 23.002 [6].
4.3
Interworking functional entities

4.3.1
MSC Server





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].

4.3.2
Media Gateway Function

Editor’s Note: The MGW which provides the user plane interworking (CS-MGW or IMS-MGW) will be discussed in CT4.  This subclause will be updated to reflect the agreement reached in CT4.

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, the control plane protocols shall be interworked within the MSC Server.
4.5
User plane interworking

Editor’s Note: The MGW which provides the user plane interworking (CS-MGW or IMS-MGW) will be discussed in CT4.  This subclause will be updated to reflect the agreement reached in CT4.

5
Control plane procedures and interworking

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


5.2
IMS registration procedures interworking
Editor’s Note: This section will describe the triggers for IMS registration by the MSC Server  Details of the registration signalling will be covered in the CT1 TS 24.xxx.
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 flag shall determine whether to perform initial IMS registration on behalf of the UE.

Editor’s Note: The ICS flag is provisional pending approval at the next CT plenary.  Updated text and references will be added here once further details are available.

The relevant location update cases, when an initial registration is needed to the IM CN subsystem are:

-
IMSI attach (Location Update Request contains Location Updating Type information element set to “IMSI attach”)

-
Location update to new MSC/VLR service area (Location Update Request contains Location Updating Type information element set to “Normal location updating” and the MSC/VLR was not the previous serving network element)

If the MSC Server supports the ICS flag in the subscriber data and the ICS flag is received from the HSS or is read from the VLR (in case of IMSI attach, when the user remained in the same VLR area after a prior IMSI detach), the, the MSC Server shall analyse the value of the ICS flag. 
-
If the ICS flag is set to true, the MSC Server shall attempt initial IMS registration as described in this subclause.
-
If the ICS flag is set to false, the MSC Server shall not attempt initial IMS registration.

If the MSC Server does not support the ICS flag or supports the ICS flag but does not receive it in subscriber data from the HSS/VLR, the MSC Server may perform pre-screening procedures to determine whether or not to attempt initial IMS registration on behalf of this UE.

NOTE: Pre-screening procedures are operator specific and are outside the scope of this specification.

When performing initial IMS registration, the MSC Server shall send a REGISTER request on behalf of the UE as described in 3GPP TS 24.xxx.

Editor’s Note: This will be described in CT1 TS 24.xxx and the reference will be updated when that text is available.

Editor´s Note; More specific information on which identity of the UE to register and how to map that identity information to IEs within the REGISTER  may be required , if not described by CT1.

5.2.2
Reregistration


The MSC Server shall initiate reregistration for a previously registered public user identity as described in 3GPP TS 24.xxx if that subscriber is still attached to the MSC Server via CS domain access.

Editor’s Note: This will be described in CT1 TS 24.xxx and the reference will be updated when that text is available.

5.2.3
MSC Server initiated deregistration

The MSC Server shall send a REGISTER request for deregistration on behalf of the UE as described in 3GPP TS 24.xxx upon receipt of any indication that the subscriber is no longer attached to this MSC Server.

Prior to sending a REGISTER request for deregistration, the MSC Server shall release all IMS dialogs related to the public user identity that is going to be deregistered or to one of the implicitly registered public user identities.

Editor’s Note: Handling of IP CN initiated deregistration should be described once CT1 specification on use of the reg event is available.

5.3
Interworking of mobile originating call from NAS signalling to SIP

Editor’s Note: This section will describe the interworking required for a call origination received over CS access which is interworked to the I2 reference point for origination handling in the IM CN subsystem.
5.4
Interworking of mobile terminating call from SIP to NAS signalling
Editor’s Note: This section will describe the interworking required for a call termination received over via the I2 reference point for a UE attached to CS domain access.
5.5
Supplementary Services

Editor’s Note: This section will describe the interworking required for MMTel supplementary services provided by the IM CN subsystem to UEs attached to CS domain access.  The subclauses below list the MMTel supplementary services which are covered in the Stage 2 ICS specification (3GPP TS 23.292 [5]).
5.5.1
Originating identification presentation/restriction (OIP/OIR)
5.5.2
Terminating identification presentation/restriction (TIP/TIR)
5.5.3
Communication Hold and Resume
5.5.4
Communication Waiting
5.5.5
Communication Barring
5.5.6
Communication Diversion
5.5.7
Explicit Communication Transfer
5.5.8
Conferencing
5.6
Handover / Relocation

Editor’s Note: The primary purpose of this section will be to make it clear that CS domain handover / relocation procedures are not impacted by ICS, nor is the IP CN subsystem impacted by handover / relocation is the CS domain.  It will also make it clear that the IMS interworking responsibilities remain at the anchor MSC after an inter-MSC handover / relocation.
6
User plane interworking

Editor’s Note: This section will describe the user plane interworking required at the MGW which provides the Mb reference point to the IP CN subsystem.  Where possible, direct references to existing specifications will be made.
7
MSC Server – MGW interaction

Editor’s Note: This section will include the related MSC Server – MGW procedures.  Where possible, direct references to existing specifications will be made.  The MGW which provides the user plane interworking (CS-MGW or IMS-MGW) will be discussed in CT4.  This clause title will be updated to reference the outcome of that discussion.
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