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First Change
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.

Access Leg: This is the call control leg between the UE and the SCC AS; also see TS 23.292 [5] for the definition of Access Leg for IMS sessions which use the CS media.

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.
Access Transfer Control Function URI (ATCF-URI): An SIP URI which points to an ATCF for function related to SRVCC from UTRAN/GERAN to E-UTRAN. 

Collaborative Session: A set of two or more Access Legs and related media on two or more UEs having IMS subscriptions under the same operator that are presented as one Remote Leg by the SCC AS.

Collaborative Session Control: The control operations on the Collaborative Session which can only be performed by the Controller UE, e.g. ability to release the Collaborative Session, to invoke supplementary services, and to authorize requests for IUT Media Control Related Procedures from other UEs.

Controllee UE: A UE that supports media flows for a Collaborative Session and may request IUT Media Control Related Procedures but is subordinate to the Controller UE for authorization of these procedures.

Controller UE: The UE that controls a Collaborative Session and whose service profile determines the services on the remote leg. The Controller UE may also support media flows for a Collaborative Session and may request IUT Media Control Related Procedures.

Correlation MSISDN: An MSISDN used for correlation of sessions. See TS 23.003 [14] for more information.

Hosting SCC AS: The SCC AS that manages the dialog with the remote party for a Collaborative Session.

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.

Inter-UE Transfer: Transfer at the IMS-level of some or all of the media flows and/or service control across a set of having IMS subscriptions under the same operator.

NOTE:
The transfer of all media flows and the control signalling from one UE to another is also known as Session Mobility as defined in TS 22.258 [2].

IP Multimedia Routing Number (IMRN): An IP Multimedia Routeing Number (IMRN) is a routable number that points to an SCC AS in the IM CN subsystem. See TS 23.003 [14] for more information.

IUT Media Control Related Procedures: The control operations on the media flows of the Collaborative Session which involve multiple UEs or need Controller UE's authorization within the Collaborative Session, e.g. ability to transfer/add/replicate media flows, to remove/modify media flows on a different UE.

Local Operating Environment Information: This is a set of parameters, which can include access network(s) conditions and other parameters implementation specific, which describe the local environment in which the UE is operating.
Remote Leg: This is the call control leg between the SCC AS and the remote party from the subscriber's perspective; also see TS 23.292 [5] for the definition of Remote Leg for IMS sessions which use the CS media.

Service Control Signalling Path: As defined in TS 23.292 [5].

Session Replication: Replication, at the IMS-level, of a session ongoing in a source UE at a target UE. When the new, independent, session is established at the target UE, the state of the original media is replicated e.g. same playback state; same used media etc. is replicated.

Session State Information: Information of IMS session state sent by the SCC AS for enablement of PS-CS and CS-PS Access Transfer of IMS multimedia-sessions when ICS UE capabilities can not be used.

Session Transfer: Transfer at the IMS-level of one or more of the session signalling paths and/or associated media flow paths of an ongoing IMS session while maintaining service continuity. Session Transfer incorporates Access Transfer and / or Inter-UE Transfer.

Session Transfer Identifier (STI): An identifier used by the UE to request the SCC AS to perform Session Transfer. The STI is either statically configured on the UE or dynamically assigned. See TS 23.003 [14] for more information.
Session Transfer Identifier for reverse Single Radio (STI-rSR): An SIP URI which points to an ATCF and is 

used by the UE to request the ATCF to perform Session Transfer.
Session Transfer Number (STN): A number used by the UE to request the SCC AS to perform Session Transfer from PS to CS access. The STN is statically configured on the UE. See TS 23.003 [14] for more information.
Session Transfer Number for SRVCC (STN-SR): A STN used for SRVCC procedures as specified in TS 23.216 [10]. STN-SR is a subscription information provided to HSS for each subscriber if SRVCC service is allowed by hPLMN. STN-SR is a routing number indicating the SCC-AS or the ATCF if SRVCC enhanced with ATCF is used. See TS 23.003 [14] for more information.
Source Access Leg: The Access Leg that exists in the transferred-out access before executing Access Transfer procedures.

Target Access Leg: The Access Leg that is established in the transferred-in access during Access Transfer procedures.

Emergency Session Transfer Number for SRVCC: A number used in the session transfer procedure for emergency calls, pointing toward the serving (visited if roaming) IMS EATF which handles the IMS emergency session transfer from PS to CS access.

3.2
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].

3pcc
3rd party call control

ATCF
Access Transfer Control Function

ATGW
Access Transfer Gateway

ATU-STI
Access Transfer Update - Session Transfer Identifier

C-MSISDN
Correlation MSISDN

EATF
Emergency Access Transfer Function

iFC
Initial Filter Criteria

IMRN
IP Multimedia Routing Number.
IUT
Inter-UE Transfer

OCS
Online Charging System
rSRVCC
SRVCC from UTRAN/GERAN to E-UTRAN
SC
Service Continuity
SCC AS
Service Centralization and Continuity Application Server

SRVCC
Single Radio Voice Call Continuity

STI
Session Transfer Identifier
STI-rSR
Session Transfer Identifier for SRVCC from UTRAN/GERAN to E-UTRAN
STN
Session Transfer Number
STN-SR
Session Transfer Number - Single Radio

E-STN-SR
Emergency Session Transfer Number for SRVCC

Next Change
6.0
Introduction

Some of the following figures contain a box labelled CS/IMS Intermediate Nodes. This is abstraction for CS/IMS functional elements that exist between the UE and the SCC AS which could include amongst others MSC Server enhanced for ICS, MSC Server enhanced for SRVCC or an MGCF and an MSC Server not enhanced for ICS.
6.1
Registration

6.1.1
General

Whenever the UE acquires IP connectivity via an IP‑CAN, the UE registers in the IMS as defined in TS 23.228 [4]. The user profile contains a C‑MSISDN which is bound to the IMS Private User Identity. The S-CSCF follows the procedures defined in TS 23.218 [13] for performing 3rd party registration towards the SCC AS.
When using CS access for media, the UE may be registered in IMS as specified in TS 23.292 [5].

When the SCC AS receives a 3rd party registration per procedures defined in TS 23.218 [13], the SCC AS shall obtain the C-MSISDN from the HSS. If the C-MSISDN is associated with any ongoing session(s), the SCC AS shall bind all the unique identities associated with the SIP Registration e.g. GRUUs, contact address, etc with the session identifier of the ongoing session.

6.1.2
Registration using ATCF enhancements for SRVCC
To ensure that the MSC Server selects the correct ATCF during SRVCC procedure, a routable STN-SR pointing to the ATCF shall be provided to the MME before SRVCC procedure is triggered.

The ATCF shall allocate the STN-SR when the user performs initial registration in the IMS. The STN-SR shall be provided through IMS and via third-party registration to the SCC AS. Depending on operator policy, the SCC AS may interrogate the HSS to know if the user is subscribed for SRVCC (via STN-SR) and if the UE is SRVCC capable. If both conditions are met, or based on operator policy, the SCC AS shall further provide the STN-SR to the HSS if the received STN-SR is different from the existing one that has been set, which in turn shall update the MME/SGSN.

NOTE 1:
If the SCC AS receives a third-party register without a STN-SR pointing to the ATCF, it will clear any existing STN-SR that has been set and provide a home network configured STN-SR. The SCC AS will need to ensure that the home network configured STN-SR can be restored in case of SCC AS failure (e.g., by storing it separately in the HSS as transparent data).

The following figure shows an example of IMS registration flow where the ATCF provides the STN-SR to the home network. Existing IMS Registration procedures described in TS 23.228 [4] are used to register the user in IMS.
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Figure 6.1.2-1: IMS Registration using ATCF enhancements

1.
UE-1 sends an initial SIP REGISTER request to home network via ATCF (P-CSCF and I-CSCF not shown in flow).

NOTE 2:
If the UE receives a new IP address, the UE will perform a new registration in the IMS according to TS 23.228 [4] and a new ATCF may be selected.

2.
ATCF decides, based on operator policy and if the home network supports SRVCC enhanced with ATCF, to allocate a STN-SR. The ATCF includes itself in the signalling path for subsequent messages during the registration period.

3.
If allocated, the STN-SR is included in the request forwarded to the S-CSCF.

NOTE 3:
Service level agreements are used to understand whether the home network supports SRVCC enhanced with ATCF. In addition, as fall back, the ATCF will as well understand whether SRVCC enhanced with ATCF is activated in the SCC AS by the reception of C-MSISDN/ATU-STI.

4.
The S-CSCF sends the SIP REGISTER request to the SCC AS according to the third-party registration procedure.

NOTE 4:
In case of multiple registrations from the UE from multiple accesses, the SCC AS will only receive and use one STN-SR, from an ATCF in the mobile network.

5.
Depending on the operator policy, the SCC AS sends Sh-Pull message to the HSS in order to know whether the UE is SRVCC capable, and to retrieve the STN-SR stored in the HSS.

6.
The HSS replies to the SCC AS with a Sh-Pull Response message including the UE SRVCC capability if available, and the STN-SR if available.

7.
The SCC-AS determines, based on operator policy or based on the outcome of Sh-pull procedure, that the user is subscribed for SRVCC via the presence of STN-SR and that the UE is SRVCC capable. If the STN-SR from the HSS is different from the STN-SR received from the ATCF, the SCC AS sends a Sh-Update to provide the STN-SR received from the ATCF to the HSS from the ATCF in order to replace the STN-SR pointing to the SCC AS or the previously stored STN-SR pointing to other ATCF.

NOTE 5:
If an ATCF does not exist or the ATCF decided not to be included in step 2, the SCC AS allocates a STN-SR that can be used to route to this SCC AS and provides it to the HSS, thereby replacing any previously stored STN-SR if the user is subscribed for SRVCC. If the user is not subscribed for SRVCC, no STN-SR is set or provided to the MME/SGSN. If a user changes to not being subscribed for SRVCC by the HSS, the HSS deletes the STN-SR from the MME/SGSN.

NOTE 6:
SCC AS only needs to update the STN-SR in the HSS at initial registration. If the STN-SR has not changed since previous initial registration, there no update is performed towards MME.

8.
The HSS responds by sending Sh-Update Response message to the SCC AS.

9.
If for a user subscribed for SRVCC, the HSS received a STN-SR in step7 that is different from the stored STN-SR, it updates the stored STN SR and provides the updated STN-SR to the MME/SGSN. Otherwise this procedure is skipped.

10.
The MME/SGSN stores the updated STN-SR and responds to the HSS with Insert Subscriber Data Answer message.

11.
The SCC AS returns 200 OK to the S-CSCF.

The SCC AS informs the UE SRVCC capability to ATCF during IMS registration. The SCC AS is able to retrieve the updated UE SRVCC capability status by sending Sh-Pull message to the HSS at any point. If SCC AS detects the UE SRVCC capability change, SCC AS then informs the ATCF about the updated SRVCC capability of the UE and the ATCF stores this information for deciding whether anchoring IMS voice originating sessions at the ATGW or not.

NOTE 7:
The trigger for SCC AS to poll the HSS for the updated UE SRVCC capability status is not specified in this release of the specification.

NOTE 8:
If the UE switches on/off its SRVCC capability during the lifetime of IMS registration, and the SCC AS has not polled the HSS in the meantime, the SCC AS and ATCF will not have the updated value of SRVCC capability.

6.1.2a
Registration using ATCF for rSRVCC

To ensure that the MSC Server selects the correct ATCF during rSRVCC procedure, a ATCF-URI pointing to the ATCF shall be provided to the MSC Server before rSRVCC procedure is triggered.

The ATCF shall allocate the ATCF URI when the user performs initial registration in the IMS. The ATCF-URI shall be provided through IMS and via third-party registration to the SCC AS. 

The following figure shows an example of IMS registration flow where the ATCF provides the ATCF-URI to the home network. Existing IMS Registration procedures described in TS 23.228 [4] are used to register the user in IMS. The figure also shows the interaction with I2 registration as definded in TS 23.292 clause 7.2.1.2.
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Figure 6.1.2a-1: IMS Registration using ATCF for rSRVCC

1.
UE-1 sends an initial SIP REGISTER request to home network via ATCF (P-CSCF and I-CSCF not shown in flow).

NOTE 1:
If the UE receives a new IP address, the UE will perform a new registration in the IMS according to TS 23.228 [4] and a new ATCF may be selected.

2.
ATCF decides, based on operator policy and if the home network supports rSRVCC, to allocate a ATCF-URI. The ATCF includes itself in the signalling path for subsequent messages during the registration period.

3.
If allocated, the ATCF-URI is included in the request forwarded to the S-CSCF, and ATCF returns STI-rSR in the IMS registration response to the UE.

4.
The S-CSCF sends the SIP REGISTER request to the SCC AS according to the third-party registration procedure.

NOTE 2:
In case of multiple registrations from the UE from multiple accesses, the SCC AS will only receive and use one ATCF-URI, from an ATCF in the mobile network.

5.
The SCC AS returns 200 OK to the S-CSCF.

6.
At some point later, the UE perfroms an IMSI attach to CS domain via UTRAN/GERAN.

7.
MSC Server for rSRVCC performs an IMS registration via I2 as defined in TS 23.292 clause 7.2.1.2

8. 
After the I2 registration, the SCC AS provides the ATCF-URI, ATU-STI and C-MSISDN to MSC Server.

9.
MSC Server stores ATU-STI and C-MSISND in the subscriber record in the VLR and performs an I2 re-registration via ATCF using the ATCF-URI received from SCC AS.

6.2
Origination and Termination

…

6.2.1.5
Originating sessions for rSRVCC

The UE originates sessions that use CS media by using the procedures specified in TS 23.292 [5], clause 7.3.2 Originating sessions that use CS media with the exception that the session is routed via ATCF because ATCF is in the I2 regisration path.
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Figure 6.2.1.5-1: Originating session that uses CS media for rSRVCC

1. UE‑1 initiates a CS call by including rSRVCC related info (port# and possible codecs for PS voice media after rSRVCC) to MSC Server. 

2. MSC Server stores the rSRVCC info.

3. MSC Server follows the  procedures as specified in TS 23.292 [5], clause 7.3.2 Originating sessions that use CS media, for setting up CS bearer and forward with the C-MSISDN and ATU-STI toward the ATCF.

4. ATCF may decide to anchor the session and allocate ATGW resources for voice media and continue the call setup toward the far end

5. Offer response from far end is received as part of the normal IMS session setup procedure. 

6. MSC Server confirms the call with UE as part of the normal call setup.

NOTE 1:
It is up to the stage 3 to define the appropriate call control message for transferring the rSRVCC info. 

Next Change
6.2.2
Termination

…

6.2.2.6
Terminating sessions for rSRVCC

The procedures specified in TS 23.292 [5], clause 7.4.2 Terminating sessions that use CS media shall be followed to terminate sessions that use CS media to the SC subscriber with the exception that the session is routed via ATCF because ATCF is in the I2 regisration path.
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Figure 6.2.2.6-1: Terminating session that uses CS media for rSRVCC

1-2.
A Terminating session is sent towards UE-1 from UE-2. The initial SIP INVITE request is routed via the I/S-CSCF to the SCC AS.

3.
The SCC AS performs necessary T-ADS procedures according to clause 5.3.1, and routes the request towards the UE-1.

4.
The INVITE is routed towards the ATCF. When receiving the INVITE, the ATCF may decide whether to anchor the media for the session and allocate ATGW resources for it if needed.

5.
The ATCF forwards the SIP INVITE is forwarded to UE-1 (P-CSCF not shown in flow).

6.
MSC performs MT call setup toward UE-1.

7. As part of the MT call procedure, UE includes the rSRVCC info to MSC Server. This includes port# and possible codecs for PS voice media after rSRVCC is performed.

8. MSC Server stores the rSRVCC info.

9. MSC Server follows the  procedures as specified in TS 23.292 [5] for setting up CS bearer and forward the C-MSISDN and ATU-STI toward the ATCF.

NOTE 1:
It is up to the stage 3 to define the appropriate call control message for transferring the rSRVCC info. 

End of Change
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