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Foreword

This Technical Report 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.

Introduction
Editor’s note:
Describe the relationships between TS 23.292 and TS 23.237. 
IMS based services can be provided with use of PS bearers and CS bearers for the media. When using CS bearer for media transport of IMS sessions, interworking solutions for IMS Centralized Services as specified in 3GPP TS 23.292 [5] are used. ICS allows IMS sessions using CS media to be treated as standard IMS sessions for the purpose of IMS Service Continuity. ICS defines signalling mechanisms between the UE and IMS for transport of information as needed for service continuity when using CS access for media transport.

Both IMS Centralized Services and IMS Service Continuity specify functions which are provided by a SIP application server.
1
Scope

The present document provides IMS Service Continuity. 

The scope of the specification includes: 

· PS-CS service continuity using the IMS Centralized Services (see 3GPP TS 23.292 [1]);

· PS-PS session continuity;

· PS-PS session continuity in conjunction with PS-CS continuity;

· Mobility of media components of a session between different terminals under the control of the same subscriber.

The solution will be restricted to service continuity using IMS procedures, i.e. mobility mechanisms on the IP-CAN level are not within the scope of this specification.
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 22.258: "Service requirements for the AIPN".
[3]
3GPP TS 23.206: "Voice Call Continuity between CS and IMS".
[4]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[5]
3GPP TS 23.292: "IP Multimedia Subsystem (IMS) centralized services; Stage 2".
[6]
ITU-T Recommendation E.164: "The international public telecommunication numbering plan".

[7]
OMA-ERELD-DM-V1_2-20060602-C: "Enabler Release Definition for OMA Device Management, Candidate Version 1.2".
[8]
RFC 3261 (June 2002): "SIP: Session Initiation Protocol".
[9]
3GPP TS 22.101: "Service aspects; Service principles".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the  terms and definitions in TR 21.905 [1] and the following apply.



Anchoring in IMS: Insertion of the SCC AS in the signalling path of the session establishment in order to enable the capability of Session Transfer for the session.
Session Transfer Number (STN): A public telecommunication number, as defined by ITU-T Recommendation E.164 [6] used by the UE to request the SCC AS to perform Session Transfer of the media path from PS to CS access.

Session Transfer URI (STI): A SIP URI used by the UE to request the SCC AS to perform Session Transfer of the media path from CS to PS access.
Session Transfer: Transfer at the IMS-level of one or more of the session signalling paths and/or associated media paths of an ongoing IMS session while maintaining session continuity. The session transfer incorporates both Access Transfer and / or Inter-UE Transfer.

IMS Service Continuity: A service of the IMS which supports the use of Session Transfer mechanisms to maintain service continuity in the event of terminal mobility and/or mobility between terminals for the case when such events are not hidden from the IMS session layer and thus service continuity could not otherwise be maintained.

Access Transfer: Transfer at the IMS-level of one or more media paths of an ongoing IMS session on one UE between PS to CS access; or transfer at the IMS-level of both the signalling and the media path of an ongoing IMS session on a UE between different IP‑CANs.
Inter-UE Transfer: Transfer at the IMS-level of all or some of the media components and associated signalling between UEs under the control of the same user.
NOTE:
The transfer of all media components and the signalling from one device to another is also known as Session Mobility as defined in TS 22.258 [2].
Access Leg: This is the call control leg between the UE and the SCC AS; also see 3GPP TS 23.292 [5] for the definition of Access Leg for IMS sessions which use the CS media.

Remote Leg: This is the call control leg between the SCC AS and the remote party from the subscriber's perspective; also see 3GPP TS 23.292 [5] for the definition of Remote Leg for IMS sessions which use the CS media.
3.2
Symbols

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

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
VCC
Voice Call Continuity 
3pcc
Third party call control

CSRN
CS domain Routing Number.
iFC
Initial Filter Criteria

IMRN
IP Multimedia Routing Number.
SC
Service Continuity

STI
Session Transfer URI

STN
Session Transfer Number

4
High level principles and architectural requirements
Editor’s note:
This section describes the architectural requirements, high level principles and IMS Service Continuity scenarios which need to be standardized in this document. 
4.1
Basic Assumptions

-
The UE may be capable of transmitting and receiving simultaneously in multiple access networks or may be capable of transmitting and receiving in only one access network at a time.

-
If a UE has an ongoing multimedia session over an IP-CAN and moves to a different IP-CAN but its contact address and its serving P-CSCF remain the same, then there is no need to activate any IMS Service Continuity mechanisms to transfer its multimedia session. The UE may update the session (e.g. remove media not supported by the target IP-CAN) based on the normal IMS procedures specified in 3GPP TS 23.228 [4].
4.1.1
PS-CS Service Continuity

The following assumptions apply for PS-CS service continuity:
-
Functions of IMS Centralized Services and IMS Service Continuity are collocated in a single 
application server in this release. Not all functions are always required. 

-
IMS Centralized Services specifies functions and procedures for use of CS bearer for the media of the 
IMS sessions. 

-
For networks supporting the Gm and/or the I1 reference points of ICS, see 3GPP TS 23.292 [5], the Gm 
and/or the I1 reference point are used for communication of required information if needed for 
enablement of PS-CS service continuity of IMS multi-media sessions.
-
For networks not supporting the Gm or the I1 reference points of ICS, PS-CS service continuity is only possible when the UE is active in a single speech or speech/video session i.e. support of Session 
Transfers with more than one sessions or with non voice media is not provided.
-
When using the CS bearer for the media of the IMS session(s), multiple sessions can exist, but only one active session can be transferred over the CS bearer; one or more inactive sessions can be transferred.
-
PS-CS service continuity with UE-based conferencing is not specified in this release.
4.2
Architectural Requirements

-
It shall be possible to perform multimedia session continuity in both EPC and non-EPC Networks. 

-
It shall be possible to provide IMS level multimedia session continuity when the user is moving between 3GPP access systems. 

-
It shall be possible to provide IMS level multimedia session continuity when the user is moving between 3GPP and non-3GPP access systems. 

-
It shall be possible to provide IMS level multimedia session continuity between an access network that supports real-time media on the CS domain and non-real-time media on the PS domain, and an IP-CAN that supports transport of all media types.
-
The service disruption when multimedia session continuity occurs shall be minimized. 

-
There shall be no impact on the radio and transport layers and on the PS core network .

-
UEs that do not support the functionality described in this specification shall not be impacted.

-
All media within a multimedia session or a subset of media within a multimedia session could be subject to session continuity procedures. 

-
It shall be possible for the UE to add or remove one or more media components to/from an ongoing multimedia session that it controls during Access Transfer. 

-
It shall be possible for the UE to add or remove from a UE media components of an ongoing multimedia session that it controls in a different UE.
-
It shall be possible for the UE to retrieve on a UE one or more media components of an ongoing communication session that it controls from other UEs. 

-
It shall be possible for the UE to transfer one or more media components of an ongoing communication session that it controls between different UEs. These media components could be transferred to UEs that already participate in the ongoing session or to new UEs added to the session.
-
It shall be possible to provide IMS-level multimedia session continuity when the session is transferred between UEs with different capabilities (e.g., display resolutions, codecs, video encoding and decoding capabilities, and access network data rate, etc.).
Editor’s Note: The above four bullets are related to Inter-UE Transfer. However, whether Inter-UE Transfer is addressed in Rel-8 or not is still under discussion.

-
It shall be possible to register a Public User Identity with multiple contact addresses (at the same or via separate UEs) via IMS registration procedures as defined in 3GPP TS 23.228 [4], subclause 5.2.1. The number of allowed simultaneous registrations is defined by home operator policy. 
-
It shall be possible to perform correlation of charging data from different access networks when service continuity between these networks is performed. 

-
It shall be possible to provide multimedia session continuity when the P-CSCF changes. 

-
It shall be possible for the UE to use IMS mechanisms to transfer its ongoing multimedia sessions to a target access network without requiring any new functionality on the remote party. 

-
It shall be possible for the UE to initiate a multimedia session transfer procedure based on session transfer policies provided by the network.
-
It shall be possible for the AS to update the session transfer policies in the UE to trigger the initiation of a multimedia session transfer procedure.
-
The UE shall be IMS registered before invoking any Service Continuity related procedures.

-    The filter criteria shall contain a condition that a 3rd-party registration should be performed via the ISC interface for the SCC AS.
4.3
Service Continuity

4.3.1
Session Transfer concepts

4.3.1.1
Access Transfer concepts

4.3.1.1.1
General Access Transfer concepts

IMS sessions from and to an UE are anchored at the SCC AS in the home IMS to provide service continuity for the user during transition between two access networks. Sessions are anchored at the SCC AS in the home IMS, based on iFC. A 3pcc (Third party call control) function is employed at the SCC AS to facilitate inter-access network mobility through the use of Access Transfers between the two access networks. Access Transfers may be enabled in one or both directions as per network configuration requirements. The SCC AS has the capability to perform Access Transfers for a UE's sessions multiple times.
4.3.1.1.2
Access Transfer (PS – CS) concepts
IMS sessions established in CS or PS access networks are anchored at the SCC AS. IMS sessions using CS bearer are established at session setup or upon Access Transfer using procedures specified in 3GPP TS 23.292 [5].

1. The following apply to PS-CS Access Transfer: Access Transfer shall be provided according to the requirements specified in clause 22.3 Service Continuity of 3GPP TS 22.101[9].

2. When using a UE without, or that is unable to use, ICS capabilities as specified in 3GPP TS 23.292 [5], Access Transfer of an active speech-only or speech/video-only session shall be provided when transferring voice media bearer between CS and PS access.

3. When using a UE that is able to use ICS capabilities as specified in 3GPP TS 23.292 [5], Access Transfer of one active session and zero or more inactive sessions shall be provided using the Gm or the I1 reference point of ICS to transport required information, as specified in 3GPP TS 23.292 [5], when transferring media bearer between CS and PS access.

4.3.1.2
Inter-UE Transfer concepts
4.3.2
Regulatory aspects

IMS Session Transfer for emergency session is not supported in this release.
4.4
IMS Service Continuity Scenarios

5
Architecture model and reference points
5.1
Overview

IMS Service Continuity is a home network based IMS application which provides intra-device and inter-device transfers of one or more components of IMS multi media sessions across different access networks. 
5.2
Reference Architecture

Service Centralization and Continuity (SCC) AS, which is an Application Server as described in 3GPP TS 23.228 [4], and a UE with SC capabilities are required for IMS Service Continuity. For the support of IMS sessions with CS media, refer to 3GPP TS 23.292 [5], clause 5.2 for the reference architecture; the functions of ICS and SC are specified as optional functions co-located in the SCC AS in this release. 
OMA Device Management [7] is used for session transfer operator policies provisioning and Ut interface is used for uploading user preferences respectively between UE and SCC AS. 
5.3
Functional Entities

5.3.1
SCC AS
The SCC AS provides IMS-based mechanisms for enabling service continuity of multimedia sessions. 
For IMS Service Continuity, the SCC AS implements the following functionalities: 

-
Session Transfer: The SCC AS uses the ISC reference point towards the S-CSCF for execution of the Session Transfer. The SCC AS performs the following for enablement and execution of Session Transfers between different access networks and possibly between different devices:

-
Analyzes set of information required for Session Transfer described in procedure section and decide which Session Transfer scenario should be executed.
-
Executes the transfer of the IMS session between different accesses networks.

-
Insertion of 3rd Party Call Control (3pcc) upon session establishment. .
-
Provides Session Transfer specific charging data.
-
Generate and update session transfer operator policy:

- 
Sends session transfer operator policies to the UE via OMA DM [7] including the priority between the operator policy and user preferences that could be used also to initiate Session Transfer procedure for ongoing sessions.
-
Analyzes various session continuity related input factors, including user preferences and decide whether to update provisioned session transfer operator policies.
-
Terminating Access Domain Selection (T-ADS)  In addition to T-ADS specified in 3GPP TS 23.292 [5], the SCC AS may for a terminating session:

-
Select more than one contact amongst registered contacts for the SC User and split the session into sessions directed to the selected contacts;

-
Handling of multiple media components: The SCC AS provides functionality to combine and/or split media components over one or more access networks as needed for Session Transfers, or upon request by the UE to add media components over more access networks during the setup of a session, or upon request by the UE to add and/or delete media components over one or more access networks to existing sessions. 

When handling media components of an IMS session, the SCC AS takes into account the services associated with the session. 
5.3.2
IMS Service Continuity UE 
For IMS Service Continuity the UE provides the following functions: 
-
Stores and applies session transfer operator policy. 
-
Initiates Session Transfer procedure based on trigger criteria including the current operator policies, user preferences and access network conditions providing the necessary details for conducting a session continuity operation to the SCC AS. 
5.4
Reference points

5.5
Signalling and bearer paths for IMS Service Continuity
5.5.1
General
The SCC AS is inserted in the signalling path of all the IMS user’s sessions; the SCS AS behaves as a SIP-AS as described in TS 23.228 [4] to set up a 3pcc to control the bearer path of the session for enablement and execution of Session Transfer.
5.5.2
Sessions with PS media
Figure 5.5.2-1 shows 3pcc at the SCC AS, for enablement and execution of Session Transfers, when the media for the Access Leg is established via IP-CAN. 

The figure is for illustration of the 3pcc at the SCC AS and its use for Session Transfer, hence it only shows the signalling and bearer components relevant to the enablement and execution of Session Transfers.
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Figure 5.5.2-1 Signalling and bearer paths for sessions with PS media
5.5.3
Sessions with CS media
See 3GPP TS 23.292 [5], clause 7.1, for details of signalling and bearer paths when the media for the Access Leg is established via the CS access. Refer to figures x, y & z, in TS 23.292 [5], clause 7.1 for illustration of 3pcc at the SCC AS, for enablement and execution of Session Transfers, with use of the Gm reference point, the I1 reference point, and when not using Gm or I1 for service control signalling respectively. 
6
Functional Descriptions




6.1
Session Anchoring

6.2
Access Selection

Editor’s note:
Reference TS 23.292 in the case of general access selection. IMS service continuity specific access selection should be documented in this section. 
6.3
Session Transfer

6.3.1
General

When an UE is active in a IMS session, the Session Transfer procedures provide service continuity between access networks. Session Transfer procedures also support the ability to add/transfer/retrieve one or more media components of an ongoing session between different UE’s.

The initial and all subsequent Session Transfer procedures are initiated by the UE and are executed and controlled by the same SCC AS.

The SCC AS generates charging information for all Session Transfers for an IMS session for the purpose of billing and charging.

Initiation of Session Transfer procedures for ongoing multimedia session may be based on the Session Transfer operator policies received from the SCC AS.
The UE sends information required by the SCC AS in order to execute Session Transfer procedures.
6.3.2
Access Transfer

When the UE determines that Access Transfer is desirable and possible, a registration is performed by the UE in the transferring-in access network if the user is not already registered). A new Access Leg is established by the UE toward the SCC AS. Signalling and bearer resources are allocated in the transferring-in access network and the user’s sessions are transferred from the transferring-out access network. The SCC AS executes Access Transfer procedures. Resources in the transferring-out access network are subsequently released.

Based on UE and Access Network capabilities, the UE may also maintain part of the media components in the transferring-out access network while transferring the other media components to the transferring-in access network.
6.3.3
Inter-UE Transfer
6.4
Session transfer operator policies and user preferences
Session Transfer operator policy is provisioned in the network by the operator, and should be communicated to the UE during initial provisioning or via OMA Device Management [7]. Operator policy should be communicated to the UE, via OMA Device Management, whenever the policy is updated by the operator. 
Editor’s note: Details of Session Transfer operator policies and user preferences are to be defined. 

The UE shall take this information in account when deciding which access to use for outgoing calls or before considering initiating Session Transfer.
7
Procedures and flows
7.1
Registration

When using CS access for media, the UE may be registered in IMS as specified in TS 23.292 [5]. 

Whenever the UE acquires IP connectivity via an IP-CAN, the UE registers in the IMS as defined in TS 23.228 [4]. 
7.2
Origination and Termination

Editor’s note:
Reference TS 23.292 in the case of general origination and termination. IMS service continuity specific origination and termination should be documented in this section. 
7.3
Session Transfer 

7.3.1
Session Transfer Procedure
7.3.1.1
Introduction

Session Transfer procedures enable service continuity between access networks or between UEs. All Session Transfer procedures associated with a session, including initial and subsequent transfers, are executed and controlled in the user's home IMS network by the SCC AS upon the UE's request.

The STN and STI are used during the execution of Session Transfers. The STN and STI are stored in the UE. 
Editor’s note: It is FFS how the STN/STI are provided to the UE. 

7.3.1.2
Enablement of Session Transfer procedures 


7.3.1.2.1
Access Transfer 

Static anchoring techniques are employed to establish a 3pcc (3rd party call control) function for subscriber IMS sessions at the SCC AS upon session establishment. The SCC AS is invoked as part of originating or terminating iFC execution at the subscriber's S-CSCF. The SCC AS inserts itself in the signalling path of the subscriber's IMS sessions made using SC UE by employing a Routing B2BUA function. For an originating IMS session, the SCC AS terminates an Access Leg from the user and establishes a Remote Leg toward the remote end. For a terminating voice session, the SCC AS terminates a Remote Leg from the remote end and establishes an Access Leg toward the user. The SCC AS subsequently coordinates the session control signalling exchange between the Access Leg and the Remote Leg associated with a subscriber IMS session.
Refer to clause 5.5.3 for 3pcc at the SCC AS when the Access Leg is established with CS media; and refer to clause 5.5.2 for 3pcc at the SCC AS when the Access Leg is established with media over IP-CAN to illustrate its use for precondition of Access Transfer (PS – CS) procedures. 
7.3.1.2.2
Inter-UE Transfer 

7.3.1.3
Execution of Session Transfer procedures

Upon detection of conditions requiring Session Transfer, the UE establishes an Access Leg with the SCC AS via the transferred-in access network to request Session Transfer to the transferred-in access network. The SCC AS executes the Session Transfer procedure by replacing the Access Leg currently communicating to the Remote Leg with the Access Leg established via the transferred-in access. The Access Leg established via the transferred-out access network is subsequently released. When the switch of the Access leg from the transferred-out access to the transferred-in access is executed, the Remote Leg is also updated in order to forward the user plane data to the transferred-in access network.

Both the UE and the SCC AS release the source Access Leg, which is the Access Leg previously established via the transferred-out domain. For Source Access Leg Release procedures, refer to clause 7.3.5 Source Access Leg Release.
7.3.1.4
Access Leg Update toward the remote end

Upon receiving a request for execution of Session Transfer, the SCC AS performs the Access Leg Update by switching the Access Leg communicating with the Remote Leg from transferring-out access to transferring-in access.
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Figure 7.3.4-1: Access Leg Update toward the remote end

The remote end in figure 7.3.4-1 represents a UE supporting terminations per TS 23.228 [4] (i.e. including NI-T).

1-2.
The SCC AS updates the Access Leg by communicating the SDP of the Access Leg established in the transferring-in access to the remote end via the user's S-CSCF. Access Leg update happens according to SIP session modification procedures (see RFC 3261 [8]).

The remote end in figure 7.3.4-2 represents an MGCF for CS/PSTN Remote Party.
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Figure 7.3.4-2: Access Leg Update toward the remote end
1-2.
These steps are the same procedures described in figure 7.3.4-1.

3.
MGCF instructs MGW to update a termination towards the access leg of the transferred in domain to the context, and to release the termination for the access leg of the transferred out domain from the context.
7.3.1.5
Source Access Leg Release

When the session modification procedures complete, the Source Access Leg Release is executed by initiating a session release. This is done for the Access Leg previously established via the transferring-out access network using the AS/UE session release procedures per TS 23.228 [4]. The SC UE and the SCC AS shall initiate the Session Release procedure when the switch to the transferred-in access network is complete.
7.3.2
Session Transfer Information flows

7.3.2.1
Access Transfer Information flows
7.3.2.1.1
PS – CS Session Transfer
7.3.2.1.2
PS – PS Session Transfer
7.3.2.1.3
PS – PS in conjunction with PS – CS Access Transfer
7.3.2.2
Inter-UE Transfer Information flows
7.4
Other Procedures 

8
Coexistence and/or interactions with underlying mobility
9
Security
10
Charging
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