Page 1



3GPP TSG-SA WG2 Meeting #88 
(
 S2-115399
14 - 18, November 2011, San Francisco, USA

	CR-Form-v9.9

	CHANGE REQUEST

	

	(

	23.237
	CR
	0407
	(

rev
	2
	(

Current version:
	11.2.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	X


	

	Title:
(

	Introduction of SRVCC from CS to PS

	
	

	Source to WG:
(

	Ericsson, ST-Ericsson, Huawei, Hisilicon, ZTE, Nokia Siemens Networks

	Source to TSG:
(

	S2

	
	

	Work item code:
(

	rSRVCC
	
	Date: (

	16/11/2011

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	The Rel-11 study on SRVCC for UTRAN/GERAN to E-UTRAN or UTRAN (HSPA) concluded, with a recommended alternative for standardization. This CR incorporates the proposed solution for SRVCC for UTRAN/GERAN to E-UTRAN or UTRAN. 


	
	

	Summary of change:
(

	The procedures for CS to PS SRVCC is added to the specification. 


	
	

	Consequences if 
(

not approved:
	

	
	

	Clauses affected:
(

	3, 4.3.1, 4.3.3, 5.2, 5.3, 5.4.3a (new), 6.1.3 (new), 6.2.1.5 (new), 6.2.2.3 (new), 6.3.1, 6.3.2.1.10 (new)

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	TS 23.216 CR 0235

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


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.

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 SRVCC (STI-rSR): A dynamic identifier used by the UE to request the IMS network to perform Session Transfer for CS to PS SRVCC (reverse SRVCC). The STI-rSR is used by the network to correlate two access legs, and is unique for each access transfer control function within an ATCF. 
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

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 CS to PS SRVCC
STN
Session Transfer Number
STN-SR
Session Transfer Number - Single Radio

E-STN-SR
Emergency Session Transfer Number for SRVCC
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4.3.1
Session Transfer concepts

4.3.1.1
General

When an UE is active in an IMS session, the Session Transfer procedures provide service continuity between Access Networks and between UEs having IMS subscriptions under the same operator.

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.

The UE sends information required by the SCC AS in order to execute Session Transfer procedures.

4.3.1.2
Access Transfer concepts

4.3.1.2.1
General Access Transfer concepts

IMS sessions from and to a UE are anchored at the SCC AS in the home IMS and may also be anchored at the ATCF in the serving (visited if roaming) network 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 (3rd 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. IMS media sessions may be anchored by the ATCF during session establishment depending on operator policy. 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.
Initiation of Access Transfer procedures for ongoing multimedia session may be based on the operator policy received from the SCC AS.

4.3.1.2.2
Access Transfer (PS – CS) concepts

IMS sessions established in CS or PS Access Networks are anchored at the SCC AS. Additionally, IMS media sessions subject to CS to PS or PS to CS SRVCC can be anchored by the ATCF. IMS sessions using CS bearer are established at session setup or upon Access Transfer using procedures specified in TS 23.292 [5].

PS-CS Access Transfer shall be provided according to the requirements specified in clause 22.3, Service Continuity, of TS 22.101 [9].

When using a UE that does not have, or that is unable to use, ICS UE capabilities as specified in TS 23.292 [5], Access Transfer of one active bi-directional speech or speech and video session and zero or one inactive bi-directional speech session shall be provided when transferring speech and/or video media flow between CS and PS access. For PS to CS (not CS to PS) Access Transfer, if the UE has more than one anchored active bi-directional session, the session that was most recently made active shall be transferred.

NOTE:
PS to CS transfer - Single Radio of  a bi-directional session in pre-alerting state (the state before alerting state in early dialog) is not supported.

When using a UE that is able to use ICS capabilities as specified in TS 23.292 [5], Access Transfer of one active bi-directional speech or speech and video session and zero or more inactive bi-directional speech sessions shall be provided using the Gm reference point, or optionally the I1 reference point, of ICS to transport required information, as specified in TS 23.292 [5], when transferring speech and/or video media flow between CS and PS access. For PS to CS (not CS to PS) Access Transfer, if the UE has more than one anchored active bi-directional sessions, then the UE shall first request transfer of one of the active bi-directional sessions, put the remaining active sessions on hold and then request the transfer of one of the remaining inactive bi-directional sessions. Access Transfer shall also be provided for one or more inactive bi-directional sessions if the UE has no active bi-directional sessions.

When the PS-CS Access Transfer is performed for CS Video, all the remaining inactive bi-directional sessions, if any, are released by the UE and SCC AS.

The SCC AS maintains, for all active and inactive sessions, Session State Information as defined in clause 4.3.3.

For PS to CS Access Transfer, if the Access Transfer request has been sent by MSC Server or by the UE through the MSC Server and if the MSC Server has indicated its capability and ICS UE capability cannot be used upon transfer, then the SCC AS shall provide Session State Information to the MSC Server enhanced for ICS or (v)SRVCC as specified in TS 23.292 [5] and TS 23.216 [10], respectively. The SCC AS shall not provide Session State Information if either the UE or operator policy on the SCC AS indicates that network capabilities shall not be used to support mid-call services during Access Transfer. When receiving information about an additional session, the MSC Server enhanced for ICS or (v)SRVCC shall initiate Access Transfer towards the SCC AS for the additional session. When receiving information for a session, the MSC Server shall create a service context for this session using this information and perform service control on behalf of the UE as specified in TS 23.292 [5].

For CS to PS Access Transfer initiated by a UE not able to use ICS capability, the SCC AS shall provide Session State Information to the UE on the transferring-in leg.

4.3.1.2.3
Co-existence of ICS UE and MSC Server assisted mid-call feature

The MSC Server assisted mid-call feature can only be triggered if UE, MSC Server, and SCC AS all have indicated support of the MSC Server assisted mid-call feature.

A UE may implement both ICS UE capability and the MSC Server assisted mid-call feature for situations when the ICS UE capabilities cannot be used or be maintained after the transfer. For such a scenario, if ICS UE indicates both capabilities then the SCC AS needs to determine which capabilities are used to transfer the additional active or inactive sessions. The following logic is applied in the SCC AS to achieve this:

-
If the Access Transfer request is made using ICS UE capabilities, the SCC AS detects that ICS UE capabilities are used and executes the transfer according to procedures defined in clause 6.3.2 of the present document.

-
If the Access Transfer request is made via the MSC Server, the SCC AS needs to determine whether ICS capabilities are used:

-
If the ICS UE is able to use ICS capabilities, then clause 6.3.2 of the present document applies.

-
If the ICS UE is not able to use ICS capabilities, then MSC Server assisted mid-call feature is used.


The SCC AS can determine whether ICS capabilities are used based on the local configuration, or alternatively delay for an adequate time sending the session state information to the MSC Server in order to trigger the MSC Server assisted mid-call feature such that the potential re-establishment of Service Control Signalling Path by the ICS UE can be excluded.

-
If no Access Transfer request is received, and the SCC AS detects that the ICS UE capabilities can not be used for the ICS UE due to loss of the Service Control Signalling Path over Gm reference point and unavailability of I1 reference point, the MSC Server assisted mid-call feature is used, with the following differences from the PS-CS Access Transfer:

-
the CS Bearer Control Signalling Path(s) is/are used for control of the session(s), with the existing CS bearer Control Signalling Path reused for control of the most recently active session.

-
upon detecting that the Service Control Signalling Path is unavailable then clause 6.3.5 of the present document applies.
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4.3.3
Information used for IMS Service Continuity
The following information may be provided between SCC AS and the UE.

Depending on the IMS Service Continuity scenario, the Access Transfer request may contain the following:

-
session transfer indicator;
-
details about the access and the media flow(s) being transferred / kept / released;
-
optionally, an IMS Communication Service Identifier defined in TS 23.228 [4];
-
which session is required to be replaced or updated;
-
whether to merge the session(s).
The above addressed information are carried in various SIP/SDP and CS call control messages (specified in the applicable information flows), which provides the necessary details to enable IMS Service Continuity. The SCC AS and the UE analyze the included information and determine if and how a Session Transfer operation needs to be performed.

The ATCF may include into the Registration request the following:

-
allocated STN-SR pointing to the ATCF.

The above information is carried in SIP messages (specified in the information flows) providing the necessary details.

When an ATCF is used, t the SCC AS provides the following information to the ATCF:

-
ATU-STI; and

-
C-MSISDN.

The above information is carried in SIP messages (specified in the information flows) providing the necessary details.

The Access Transfer Update request from the ATCF to the SCC AS may contain the following:

-
indication that Access Transfer has taken place for a particular session.

The above information is carried in SIP messages (specified in the information flows) providing the necessary details.

For support of CS to PS SRVCC, a dynamic STI-rSR is provided to the UE from the ATCF.
The Session State Information sent by the SCC AS may contain the following about one active and zero or one inactive bi-directional speech session(s) for enablement of PS-CS service continuity of IMS multimedia-sessions:

-
calling party;

-
called party;

-
needed STI;

-
further session information (e.g. active, inactive, conference call initiator, conference URI, identifier of all participants) as required.

The above information is carried in SIP messages (specified in the information flows) providing the necessary details to enable MSC Server assisted mid-call feature.
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5.2
Reference Architecture for non emergency session

5.2.1
General

IMS Service Continuity requires a Service Centralization and Continuity (SCC) AS, which is an Application Server as described in TS 23.228 [4], and a UE with SC capabilities. When SRVCC enhanced with ATCF is used, an Access Transfer Control Function (ATCF) and an Access Transfer Gateway (ATGW) may be used in the serving network (visited if roaming). For the support of IMS sessions with CS media, refer to the reference architecture in TS 23.292 [5], clause 5.2; 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 between the SCC AS and the UE for provisioning of operator policy for Access Transfer.

5.2.2
Architecture when using ATCF enhancements

Figure 5.2.2-1 provides the reference architecture for SRVCC using the ATCF enhancements (non-emergency session). The figure only depicts the specific reference points for the ATCF. For other reference points of the general architecture, refer to the reference architecture in TS 23.292 [5], clause 5.2.
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Figure 5.2.2-1: IMS Service Centralization and Continuity Reference Architecture when using ATCF enhancements.

NOTE 1:
If neither the MSC Server assisted mid-call feature nor MSC Server enhanced for ICS is supported, the interface between MSC Server and ATCF is Mw.

NOTE 2:
If the MSC Server is enhanced for ICS or supports MSC Server assisted mid-call feature, the interface between MSC Server and ATCF is I2.

NOTE 5:
For CS to PS SRVCC scenarios, the interface between MSC Server and ATCF is I2.
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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:

-
Access Transfer: The SCC AS uses the ISC reference point towards the S-CSCF for execution of the Access Transfer. The SCC AS performs the following for enablement and execution of Access Transfers:

-
analyzes the information required for Access Transfer as described in the procedure section and decides which Access Transfer scenario should be executed; it rejects the Access Transfer request if it is not aligned with the operator policy;

-
retrieves from the HSS after third party registration the C‑MSISDN bound to the IMS Private User Identity stored in the user profile in the HSS;

-
correlates the Access Transfer request with the anchored session, using information provided in the incoming SIP INVITE;

-
correlates the Access Leg created by Access Transfer Update message from the ATCF with the Remote Leg;

-
when third-party register is received (as a result of a UE is registering), clears any existing STN-SR that has been set and provides to the HSS:

-
home-network configured STN-SR if a third-party register without a STN-SR is received; or

-
STN-SR received in a third-party register different from the existing STN-SR that has been set into HSS;

-
when an ATCF is used, provides after successful IMS registration procedure the C-MSISDN and a routable Access Transfer Update - Session Transfer Identifier (ATU-STI) to the ATCF;

-
executes the transfer of the IMS session between different access networks;

-
implements 3rd party call control (3pcc) upon session establishment;

-
provides Access Transfer specific charging data;

-
decides based on analysis of the various service continuity related input factors, whether to update provisioned operator policy for Access Transfer;

-
generates and updates operator policy by sending operator policy to the UE via OMA DM [7] including the priority between the operator policy and user preferences that could be used also to initiate Access Transfer procedure for ongoing sessions.

-
in case it supports vSRVCC it provides information to the MSC related whether the most recently active bi-directional sessions is voice or voice + video to determine if it is should perform vSRVCC or SRVCC procedure.
-
if CS to PS SRVCC is supported and indicated by the MSC Server, the SCC AS provides to MSC Server
-
updated ATCF management URI for the UE's IMS registration when available. 
-
updated registration status of the UE's IMS registration. 
-
Inter-UE Transfer: The SCC AS performs the functions for enablement and execution of Inter-UE Transfer procedures:

-
executes the IMS Inter-UE Transfer related procedures between different UEs having IMS subscriptions under the same operator connected via the same or different access networks;

-
authorizes requests for IUT Media Control Related Procedures;

-
when UEs from different subscriptions are involved in a Collaborative Session, assures that UEs do not create subsequent Collaborative Sessions for media belonging to Access Legs of the original Collaborative Session, by adding an indication to the IUT request;

-
when aware that a Hosting SCC AS already exists for a Collaborative Session, forwards received IUT requests to that SCC AS;

-
provides Inter-UE Transfer specific charging data.

-
Terminating Access Domain Selection (T-ADS): In addition to T‑ADS specified in TS 23.292 [5].


For a terminating session, the SCC AS may select more than one contact amongst multiple registered contacts for each selected UE of the SC User and may split the session into sessions directed to the selected contacts.


For multiple contacts in the PS domain, the SCC AS shall be able to select one or more types of access networks through which the session shall be terminated. In this case, the SCC AS includes additional information within the session request(s) to ensure that the corresponding session is terminated via the selected access network type(s).


For Inter-UE Transfer procedures to a target UE, the SCC AS shall execute T-ADS to select one or more contacts to establish one or more access legs or to reuse one or more access legs belonging to the same Collaborative Session towards the target UE for the transferred media flow(s).


T-ADS in SCC AS may be used in order to enforce user preferences between 3GPP and non-3GPP access networks.


UE assisted T-ADS (UE T-ADS) may be used in order to enforce user preferences for CS bearer or PS bearer for voice/video on 3GPP accesses.

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


When handling media flows of an IMS session, the SCC AS takes into account the services associated with the session.

5.3.2
IMS Service Continuity UE
5.3.2.1
Access Transfer Functions

For supporting Access Transfer, the UE provides the following functions:

-
Stores and applies operator policy for Access Transfer.

-
Initiates Access Transfer procedure based on trigger criteria including the current operator policy, user preferences and the Local Operating Environment Information, providing the necessary details for conducting an Access Transfer operation to the SCC AS.

When supporting CS to PS SRVCC, the UE provides the following functions:

-
Retrieves and stores STI-rSR in conjunction with the IMS registration.
-
Provide the network with information of pre-allocated ports and codec information to be used during CS to PS access transfer. 
5.3.2.2
IUT Functions and Roles

5.3.2.2.1
Functions

For supporting Inter-UE Transfer, the UE may provide the following functions:

-
Discovers the target UE(s) for Inter-UE Transfer;

-
Initiates Inter-UE Transfer procedures based on user input.

-
Takes the role of a Controller UE within a Collaborative Session.

Any IMS UE can take the role of a Controllee UE.

5.3.2.2.2
Controller UE Role

-
The Controller UE can initiate the addition of a media flow to a Collaborative Session, on any of the Controllee UEs already involved in the Collaborative Session.

-
The Controller UE can initiate the modification of a media flow that is part of a Collaborative Session it controls.

-
The Controller UE can initiate the release of a media flow that is part of a Collaborative Session it controls.

-
The Controller UE keeps track of all the UEs and about the state of the media flows which are part of a Collaborative Session it controls. That means it remains aware about the media flows that are established, as well as about the media used for those.

-
The Controller UE is the one to accept or refuse requests for media additions initiated by the remote party for a Collaborative Session it controls. In case it accepts a remote party initiated media addition, the controller decides on which terminal the media shall be added.

-
The Controller UE for a Collaborative Session can initiate Inter-UE Transfer of one or more of the media flows of the Collaborative Session.

-
The Controller UE can initiate the release of a Collaborative Session.

-
The Controller UE can add into a Collaborative Session it controls a UE not yet involved in this Collaborative Session.

-
The Controller UE can initiate the transfer of Collaborative Session Control.

5.3.2.2.3
Controllee UE Role

Any IMS UE can take the role of a Controllee UE. In this role the Controllee UE can:

-
initiate the modification of a media flow which terminates on it.

-
initiate the release of a media flow which terminates on it.

-
accept or refuse:

-
media modifications initiated by the remote party or by the Controller UE or other Controllee UEs of the same Collaborative Session, for media flow(s) it terminates;

-
media additions initiated by the Controller UE or other Controllee UEs of the same Collaborative Session or by a remote party (in the last case, this assumes that the Controller UE has accepted the addition and selected the Controllee UE);

-
media transfers initiated by the Controller UE or other Controllee UEs of the same Collaborative Session, for which the Controllee UE is the target.

-
initiate IUT Media Control Related Procedures if the Controllee UE is capable of IUT.

5.3.3
Emergency Access Transfer Function (EATF)

The Emergency Access Transfer Function (EATF) provides IMS-based mechanisms for enabling service continuity of IMS emergency sessions. It is a function in the serving (visited if roaming) IMS network, providing the procedures for IMS emergency session anchoring and PS to CS Access Transfer. The EATF acts as a routing B2BUA which invokes third party call control (3pcc) for enablement of Access Transfer.

The EATF performs the session continuity when the Access Transfer request indicated by the E-STN-SR is received.

5.3.4
Access Transfer Control Function (ATCF)

5.3.4.1
General

The Access Transfer Control Function (ATCF) is a function in the serving (visited if roaming) network. When (v)SRVCC enhanced with ATCF is used, the ATCF is included in the session control plane for the duration of the call before and after Access Transfer.

The ATCF may be co-located with one of the existing functional entities within the serving network (i.e. P-CSCF or IBCF).

NOTE:
Anchoring in the ATCF for sessions that include audio and video media may not provide delay benefits for the video part given the additional delay required for video codec negotiation when the UE moves to the CS domain.

The ATCF shall:

-
based on operator policy, decide to:

-
allocate a STN-SR;

-
include itself for the SIP sessions; and

-
instruct the ATGW to anchor the media path for originating and terminating sessions;

-
keep track of sessions (either in alerting state, active or held) to be able to perform Access Transfer of the selected session;

-
perform the Access Transfer and update the ATGW with the new media path for the (CS) access leg, without requiring updating the remote leg;

-
after Access Transfer, update the SCC AS that Access Transfer has taken place to ensure that T-ADS has the information on the currently used access;

-
handle failure cases during the Access Transfer.

After access transfer, and based on local policy, the ATCF may remove the ATGW from the media path. This step requires remote end update.

If MSC Server assisted mid-call feature is used, then the SCC AS provides required session state information on alerting, held and/or conference state for any transferred session.

The ATCF shall not modify the dynamic STI that is exchanged between the UE and SCC AS.
When CS to PS SRVCC is supported, the ATCF shall

-
Provide a STI-rSR (unique to the ATCF) to the UE.
-
Handle CS to PS Access Transfer notification and preparation requests from the MSC Server.
5.3.4.2
ATCF inclusion

The following implementation methods could be used to determine if the ATCF should be including itself during registration:

-
If UE is roaming, based on the roaming agreement (e.g., home operator also support SRVCC enhanced with ATCF in SCC AS and HSS).

-
Based on local configuration (e.g. if operator always deploys IBCF, MGCF etc. with media anchor for inter-operator calls).

-
Based on registered communication service and media capabilities of the UE.

-
Based on the access type over which the registration request is sent.

NOTE:
If the ATCF decides not to include itself during registration, it will not be possible to use the ATCF enhancements during and after the registration period.

The following implementation methods could be used to determine if the ATCF should anchor the media in the ATGW for an originating or terminating call:

-
Based on whether the UE is roaming or not.

-
Based on local configuration (e.g., if operator always deploys IBCF, MGCF etc. with media anchor for inter-operator calls).

-
Based on the communication service and media capabilities used for the session.

-
Based on knowledge of which network the remote party is in.

-
Based on the access type over which the request or response is sent.

-
Based on the SRVCC capability of the UE.

The decision to anchor media at the ATGW, during the session origination or termination, can occur either at receipt of SDP offer or after a round trip of SIP signalling with the remote party depending on the method(s) used for determining whether to anchor media or not.

5.3.5
Access Transfer Gateway (ATGW)

The Access Transfer Gateway (ATGW) is controlled by the ATCF and, if SRVCC enhanced with ATCF is used, stays in the session media path for the duration of the call and after Access Transfer, based on the local policy of the serving network.

It supports transcoding after SRVCC handover in case the media that was used prior to the handover is not supported by the MSC server.

Depending on placement of the ATCF, different physical nodes may be considered for the ATGW, i.e. IMS-AGW or TrGW.

5.3.6
HSS

The HSS shall allow the SCC AS to update the user profile with a new STN-SR. In the case the ATCF is involved, the STN-SR will address the ATCF, otherwise, it will address the SCC AS.

Next Change

5.4
Signalling and bearer paths for IMS Service Continuity

5.4.1
General
The SCC AS is inserted in the signalling path of all the IMS user's sessions; the SCC 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.

5.4.2
Sessions with PS media flow(s)
Figure 5.4.2-1 shows 3pcc at the SCC AS, for enablement and execution of Session Transfers, when the media flow(s) 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 5.4.2-1: Signalling and bearer paths for sessions with PS media
5.4.2a
Sessions with PS media flow(s) using ATCF

Figure 5.4.2a-1 shows 3pcc at the ATCF and SCC AS, for enablement and execution of Access Transfers, when the media flow(s) for the Access Leg is established via IP-CAN.

The figure is for illustration of the 3pcc at the ATCF and SCC AS and its use for Access Transfer; hence it only shows the signalling and bearer components relevant to the enablement and execution of Access Transfers.
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Figure 5.4.2a-1: Signalling and bearer paths for sessions with PS media using ATCF

5.4.3
Sessions with CS media
For details of signalling and bearer paths when the media for the Access Leg is established via the CS access, see TS 23.292 [5], clause 7.1.1. 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, refer to figures 7.1.1-1, 7.1.1-2 and 7.1.2-1, in TS 23.292 [5], clause 7.1.

5.4.3a
Sessions with CS media flow(s) using ATCF

Figure 5.4.3a-1 shows 3pcc at the ATCF and SCC AS, for enablement and execution of CS to PS Access Transfers, when the media flow(s) for the Access Leg is established via CS.

The figure is for illustration of the 3pcc at the ATCF and SCC AS and its use for Access Transfer; hence it only shows the signalling and bearer components relevant to the enablement and execution of Access Transfers.


[image: image4.emf]SCC AS

CSCF

AS

Standard IMS signalling 

MSC Server

Access Leg 

(Home leg)

Remote Leg

ATCF

ATGW

Access Leg 

(Serving leg)

Media path of remote leg Media path of serving leg

 


Figure 5.4.3a-1: Signaling and bearer paths for sessions with CS media using ATCF
NOTE:
If the media path is not anchored in the ATGW, the media will go directly to the remote side. 
Next Change

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

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.

6.1.3
Registration: CS to PS – Single Radio
6.1.3.1
IMS Registration by UE
As a prerequisite for CS to PS SRVCC to be applied, the UE shall be IMS registered over PS. The IMS Registration procedures of clause 6.1.2 apply. The UE shall include a pre-defined port and codec for the voice media that can be used during the access transfer to send downlink media to.
Additionally, a dynamic STI-rSR shall be provided to the UE from the ATCF in conjunction to the IMS Registration. 
6.1.3.2
UE IMS Registration change update
Figure 6.1.3.2-1 provides the procedures of how the MSC Server indicates to the SCC AS to retrieve the UE’s IMS registration status and updates to ATCF management URI, and how it is updated with changes. 
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Figure 6.1.3.2-1: Subscription to UE’s IMS registration status
1. 
As part of the IMS registration from the MSC Server, the MSC Server may indicate to the SCC AS the wish to be updated with the UE’s IMS registration status and/or changes to the ATCF management URI. 

2-3. If the UE’s IMS registration status changes or the ATCF management URI changes for the UE's IMS registration, the SCC AS provides the information to the MSC Server.  
Next Change

6.2
Origination and Termination

6.2.1
Origination

6.2.1.1
Origination Procedures

UE initiated multimedia sessions are anchored at the SCC AS in order to enable IMS Service Continuity. Originating iFC for the SC subscriber results in routing of the session to the SCC AS in the home IMS network, where the SCC AS uses 3rd party call control as per TS 23.228 [4] to initiate a session to the remote party on behalf of the subscriber.

The SCC AS shall be the first Application Server of any Application Servers that need to remain in the path of the call after Session Origination.
6.2.1.2
Originating sessions that use CS media

The UE originates sessions that use CS media by following the procedures specified in TS 23.292 [5], clause 7.3.2 Originating sessions that use CS media.
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Figure 6.2.1.2-1: Originating session that uses CS media

1.
UE‑1 initiates a multimedia session to UE‑2 and makes use of CS media. UE‑1 sends the request to the SCC AS following the procedures specified in TS 23.292 [5], clause 7.3.2 Originating sessions that use CS media, for setting up CS bearer, anchoring the session at the SCC AS, merging multiples legs if necessary, and forwarding the combined session request to UE‑2.

2.
The SCC AS anchors the session. A dynamic STI is assigned for the anchored session.

3.
The SCC AS completes session setup to UE‑2 and sends a response to UE‑1 based on the procedures specified in TS 23.292 [5]. The dynamic STI is communicated between the SCC AS and UE-1 if possible.


The session is set up with CS media. The session may also include PS media flow(s).

6.2.1.3
Originating sessions that use only PS media flow(s)

Existing Mobile Origination procedures described in TS 23.228 [4] are used to establish a session.
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Figure 6.2.1.3-1: Originating session that uses only PS media

1.
UE-1 initiates an IMS multimedia session to UE-2 and uses only PS media flow(s). The request is forwarded to S-CSCF following normal IMS session set up procedures.

2~3.
The service logic with iFC causes the request to be forwarded to the SCC AS for anchoring the sessions to enable Session Transfer.

4.
The SCC AS anchors the session. An STI is assigned for the anchored session.

5.
The SCC AS completes the session setup to UE-2 and sends a response to UE-1.

6.2.1.4
Originating sessions for (v)SRVCC that use ATCF enhancements

Figure 6.2.1.4-1 shows an originating session when the ATCF has previously been included in the signalling path (see clause 6.1.2). If the ATCF was not included in the signalling path then existing Mobile Origination procedures described in previous clauses and TS 23.228 [4] are used.
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Figure 6.2.1.4-1: Originating session that uses only PS media (ATCF in signalling path).

1.
UE-1 initiates an IMS multimedia session to UE-2 and uses only PS media flow(s). The initial SIP INVITE request goes through the ATCF in the serving network. The ATCF may decide whether to anchor the session and allocate if needed ATGW resources to it.

2~5.
ATCF forwards the initial SIP INVITE request, which is routed towards the UE-2.

6.
Completion of originating session setup. As part of this step, the following is done:

-
If not already done, the ATCF may decide, based on information not available earlier in the procedure, to anchor the session and allocate ATGW resources for voice media or voice and video media and anchor the voice media or voice and video media in the ATGW. The ATCF will in such case update the far end with the media information of the ATGW in another offer/answer exchange (this may be done as part of other required session update).

NOTE 1:
The ATCF is not modifying the dynamic STI that is exchanged between the UE and SCC AS.

NOTE 2:
The Access Leg for the control has now been established between the UE and the SCC AS.

6.2.1.5
Originating sessions for CS to PS – Single Radio

The CS origination is done according to TS 23.292 [3], clause 7.3, with the addition that the call is routed through the ATCF.

Once the session is established, the ATCF will act as the access transfer function in the call.
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Figure 6.3.3.5.3-1: Originating call setup over CS through ATCF

1.
The MSC Server receives the CS setup message.

2.
The MSC Server initiates an INVITE origination according to TS 23.292 [3] clause 7.3, with the addition that it includes the ATCF in the path during the origination (based on the retrieved ATCF management URI). The INVITE shall include the C-MSISDN to the ATCF for further correlation purposes.
3.
The ATCF may decide whether to anchor the media session and allocate if needed ATGW resources to it. Media anchoring criteria used for ATCF enhancements apply. 
4-5.
The call setup proceeds and is routed to the remote UE-2.

6.
The call setup is completed.
6.2.2
Termination

6.2.2.1
Termination Procedures

IMS multimedia sessions towards SC subscribers in the PS or in the CS domain are anchored at the SCC AS to enable IMS Service Continuity. The execution of terminating iFC results in routing of the sessions to the SCC AS in the home IMS network, where the SCC AS uses 3rd party call control as per TS 23.228 [4] to terminate the session to the SC subscriber. The sessions may be delivered to the UE via the PS or CS access.

The SCC AS shall be the last Application Server of any Application Servers that need to remain in the path of the call after Session Termination.
6.2.2.2
Terminating sessions that use CS media
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.
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Figure 6.2.2.2-1: Terminating session that uses CS media

1.
A request is received at S‑CSCF serving UE‑1 following standard IMS session set up procedures.

2 ~ 3.
The service logic with iFC causes the request to be forwarded to the SCC AS so that the session is anchored for enabling Session Transfer.

4.
The SCC AS anchors the incoming session. A dynamic STI is assigned for the anchored session.

5.
The SCC AS forwards the request to UE-1 based on the procedures specified in TS 23.292 [5] for setting up CS bearer and splitting the media flow(s) if necessary. The dynamic STI is communicated between the SCC AS and the UE if possible. If the SCC AS decided to split the non‑speech media and speech media for a certain UE, the T‑ADS in the SCC AS delivers the split session only to this particular UE. The SCC AS uses the C‑MSISDN for correlation.


The session is set up with CS media. The session may also include PS media flow(s).

6.2.2.3
Terminating sessions that use only PS media flow(s)

Existing Mobile Termination procedures described in TS 23.228 [4] are used to establish a session towards a SC subscriber.
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Figure 6.2.2.3-1: Terminating session that uses only PS media

1.
The request is received at S‑CSCF following normal IMS session set up procedures.

2 ~ 3.
The service logic with iFC causes the request to be forwarded to the SCC AS so that the session can be anchored for potential session transfer.

4.
The SCC AS anchors the session. An STI is assigned for the anchored session.

5.
The SCC AS determines that the session is terminated to UE‑1 with PS media flow(s) only and routes the request to UE‑1.

6.2.2.4
Terminating sessions over Gm where speech media is not accepted by the UE

If the SCC AS includes only bi-directional speech media, the procedures specified in TS 23.292 [5], clause 7.4.3 shall be followed.

If the SCC AS includes non-speech media in the request, in addition to bi-directional speech or CS media and if the UE decides to only accept the non-speech media, the UE returns a response to IMS that only bi-directional speech or CS media is rejected. The SCC AS, upon reception of the response, splits the non speech media from the bi-directional speech or CS media for this UE. The T‑ADS in the SCC AS re-attempts the terminating call setup directly towards the same UE over CS domain if possible. The SCC AS uses the C‑MSISDN for correlation.

6.2.2.5
Terminating sessions for (v)SRVCC that use ATCF enhancements

Figure 6.2.2.5-1 shows a terminating session when the ATCF has previously been included in the signalling path (see clause 6.1.2). If the ATCF was not included in the signalling path then existing Mobile Termination procedures described in previous clauses and TS 23.228 [4] are used.
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Figure 6.2.2.5-1: Terminating session that uses only PS media (ATCF in signalling path)

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 SIP INVITE is forwarded to UE-1 (P-CSCF not shown in flow).

NOTE 1:
In case the UE-1 returns a response to IMS that bi-directional speech is rejected as specified in clause 6.2.2.4, the ATCF will release the ATGW resources allocated if any. The ATCF can then remove itself from the session path.

6.
Session setup is completed. As part of this step, if not already done, the ATCF may decide, based on information not available earlier in the procedure, to anchor the session and allocate ATGW resources for voice media or voice and video media and anchor the voice media or voice and video media in the ATGW. The ATCF will in such case update the remote end with the media information of the ATGW in another offer/answer exchange (this may be done as part of other required session update).

NOTE 2:
The ATCF is not modifying the dynamic STI that is exchanged between the UE and SCC AS.

NOTE 3:
The Access Leg for the control has now been established between the UE and the SCC AS.

6.2.2.3
Terminating sessions for CS to PS – Single Radio

The CS termination is done according to TS 23.292 [3] clause 7.4, with the addition that the call is routed through the ATCF.

Once the session is established, the ATCF will act as the access transfer function in the call.
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Figure 6.3.3.5.4-1: Terminating call setup over CS through ATCF

1-2.
UE-2 sends an INVITE towards UE-1. The call is routed towards MSC Server using procedure as per TS 23.292 [3] clause 7.4.

3.
The MSC Server routes the INVITE via ATCF using the ATCF management URI that it has received from SCC AS (see subclause 6.1.3.4). The INVITE shall include the C-MSISDN to the ATCF for further correlation purposes. 
4.
The ATCF may decide whether to anchor the media session and allocate if needed ATGW resources to it. Media anchoring criteria used for ATCF enhancements apply.

5-6.
The call setup proceeds and is routed toward UE-1.

7.
The call setup is completed.
Next Change

6.3.1
Access Transfer Procedure

6.3.1.1
Introduction
Access Transfer procedures enable service continuity between Access Networks. All Access 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, except when using (v)SRVCC enhanced with ATCF. When (v)SRVCC enhanced with ATCF is used, PS to CS Access Transfer procedures are executed and controlled in the serving network. SCC AS and ATCF may handle the access transfer procedure with priority if the transfer request is initiated with priority indication.

NOTE:
In order to support Access Transfer and Media Adding/Deleting procedures that involve the use of the Gm reference point on two IP-CANs, the UE and IMS network both have to support multiple simultaneous registrations of the UE and the UE has to be able to establish and maintain simultaneous connections to both IP-CANs at least for the duration of the Access Transfers or Media Adding/Deleting procedures.

The STN and STI are used during the execution of Access Transfers. The STN and STI are stored in the UE.
6.3.1.2
Access Transfer Procedures

When the UE determines that Access Transfer is desirable and possible, a registration in IMS is performed by the UE via the transferring-in Access Network if the user is not already registered via that network.

If the UE does not have or is unable to use its ICS capabilities, then prior to dual-radio Access Transfer:

-
If the MSC assisted mid-call feature is not used then the UE releases all but the most recently active bi-directional sessions.

-
If the MSC assisted mid-call feature is used then:

-
if the UE has more than one active bi-directional session, selects the second most recently active bidirectional session and it releases all remaining sessions except for the two most recently active bi-directional sessions;

-
if the UE has one active bi-directional session and more than one inactive bi-directional session, it releases all sessions except for the active session and the inactive session which became inactive most recently.

NOTE:
For the single-radio case the above applies but the UE locally releases the sessions based on the aforementioned priority.

For vSRVCC procedure, MSC server enhanced for vSRVCC negotiates with the SCC AS to determine whether the most recently active bi-directional sessions is voice or voice + video.

A new Access Leg is established by the UE toward the SCC AS, if needed. 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.

When the UE wants to perform Access Transfer and determines that there is a PS Access Leg in the transferring-in Access Network for the same session, the UE can use the existing PS Access Leg in the transferring-in Access Network, instead of establishing a new Target Access Leg, to execute Access Transfer. No new signalling resources need to be allocated in the transferring-in Access Network.

Based on UE and Access Network capabilities, the UE may also maintain some of the media flows in the transferring-out Access Network while transferring the other media flows to the transferring-in Access Network.
6.3.1.2a
Access Transfer Procedures using ATCF enhancements

A new Access Leg is established by the MSC Server toward the ATCF and then to SCC AS when performing a PS to CS access transfer. When performing a CS to PS access transfer, a new Access Leg is established by the UE toward the ATCF and then to SCC AS. The ATCF subdivides the new Access Leg into a Serving Leg and a Home Leg. 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 ATCF executes Access Transfer procedures in co-operation with the SCC AS. Resources in the transferring-out Access Network are subsequently released by the SCC AS.

6.3.1.3
Enablement of Access Transfer procedures
A 3pcc (3rd party call control) function is employed to anchor IMS sessions at the SCC AS upon session establishment for enablement of Access Transfer. 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 SC subscriber's IMS sessions by implementing a 3pcc (3rd party call control) 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 IMS 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 the anchored IMS session.
For 3pcc at the SCC AS when the Access Leg is established with CS media, refer to clause 5.4.3. For 3pcc at the SCC AS when the Access Leg is established with media flow over IP-CAN to illustrate its use as preparation for Access Transfer procedures, refer to clause 5.4.2.
An STI and STN for Access Transfer between CS and PS access shall be statically configured on the UE regardless of its ICS capabilities.

If the Gm or I1 reference point is used for the originating or terminating session, an STI is dynamically assigned for the Access Leg. An STI shall also be dynamically assigned for each new Access Leg established during Access Transfer.

NOTE:
The dynamically assigned STI needs to be different from the STI and STN that are statically configured on the UE.

The statically configured STI shall be used for Dual Radio CS to PS Access Transfers only when no dynamically assigned STI was provided to the UE.

The STN is used for PS to CS Access Transfers when no Gm or I1 reference point is available.

The STN-SR as specified in TS 23.216 [10] is used for PS to CS Access Transfer using Single Radio VCC.

6.3.1.3a
Enablement of Access Transfer procedures using ATCF enhancements

IMS sessions and media flows are anchored by the ATCF upon session establishment for enablement of Access Transfer using ATCF enhancements. For both originating and terminating IMS sessions, the ATCF subdivides the Access Leg into a Serving Leg and a Home Leg. During registration procedure, the ATCF allocates an STN-SR addressing itself and provides it to the SCC AS. The SCC AS provides the received STN-SR to the HSS and the HSS provides the STN-SR to the serving node(s), i.e. to SGSN and / or MME.
When CS to PS SRVCC is supported, a dynamic STI-rSR for Access Transfer shall be provided to the UE by the ATCF.
Next Change

6.3.2.1.10
PS – CS Access Transfer: CS to PS – Single Radio
6.3.2.1.10.1
CS to PS – Single Radio procedures with CS media anchored in ATGW
Figure 6.3.2.1.10.1-1 PS-CS: CS to PS – Single Radio, provides an information flow for Access Transfer of a CS speech media flow in CS to PS direction for Access Transfers within 3GPP access networks as specified in TS 23.216 [10].

The flow requires that the user is active or inactive in a CS originating or terminating speech session; procedures and capabilities specified in TS 23.216 [10] are used for the switching of access networks at the transport layer. It further requires that the UE has an active IMS registration prior the transfer take place.
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Figure 6.3.2.1.10-1: CS to PS – Single Radio procedures with CS media anchored in ATGW
1.
Procedures specified in TS 23.216 [10] result in that the MSC Server receives a CS to PS HO request. 
2.
The MSC Server initiates a Session Transfer Notification towards the ATCF, which indicates to the ATCF that it should prepare for the transfer of media to PS. The ATCF responds with information required for the transfer, including allocated media IP/ports for UL direction and UE’s port for DL direction and voice codec information allocated in the ATGW.  

NOTE 1:
The ATCF retrieves the ports/codec information from the UE during the IMS registration. 

3.
The MSC Server performs the CS to PS HO preparation procedures by interacting with target MME/SGSN to initiate the handover according to TS 23.216 [10]. 

4.
When the target MME/SGSN have reserved appropriate resources in the target network, the MSC Server sends a Session Transfer Preparation request to the ATCF to instruct the ATCF that media should be switched to the target access and also triggers the UE to hand over to the target according to TS 23.216 [10]. 
5.
The ATCF switches the media path in the ATGW from the source access to target access. 
NOTE 2:
The voice media will be sent on the target access on the pre-negotiated ports between UE and ATGW. 
6.
The UE initiates a Session Transfer Complete request to the ATCF to move the session control to the PS access. If mid-call and alerting is supported, the UE will include this in the request.
7.
The ATCF sends a Session Transfer Complete response to the UE and releases the Source Access Leg toward the MSC Server.
NOTE 3:
PCC interactions will be performed by the P-CSCF according to standard procedures of TS 23.228 [4] during step 6 and step 7. This will create the dedicated voice bearer for the session.  
8.
After receiving the Session Transfer Complete message, the ATCF re-establishes the communication with the SCC AS and updates the SCC AS that the transfer has taken place by sending an Access Transfer Update message to the SCC AS using the stored ATU-STI and C-MSISDN. If the UE indicated it supported mid-call feature and/or alerting, it also indicates this in the message to the SCC AS. The Access Transfer Update creates a new dialogue between the ATCF and SCC AS. The SCC AS correlates the new dialog with the remote dialog (e.g., using the C-MSISDN). As there is no update in the session description, no remote end update will be performed.
9.
The SCC AS sends confirmation response to the ATCF. If the SCC AS and UE supports mid-call feature and/or alerting, the SCC AS provides the Session State Information (SSI) according to clause 6.3.2.1.2a. The Session State Information includes the additional held session with speech media including dynamic STI needed for the held session on the transferring-in leg.
10-11.
If the ATCF receives the SSI, it forwards the SSI to the UE.

12.
If the UE receives the Session State Information of the held session, it initiates a Access Transfer request towards the SCC AS using the dynamic STI for the held session.
6.3.2.1.10.2
CS to PS – Single Radio procedures without CS media anchored in ATGW
Figure 6.3.2.1.10.1-2 PS-CS: CS to PS – Single Radio, provides an information flow for Access Transfer of a CS speech media flow in CS to PS direction for Access Transfers within 3GPP access networks as specified in TS 23.216 [10].

The flow requires that the user is active or inactive in a CS originating or terminating speech session; procedures and capabilities specified in TS 23.216 [10] are used for the switching of access networks at the transport layer. It further requires that the UE has an active IMS registration prior the transfer take place.
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Figure 6.3.2.1.10-2: CS to PS – Single Radio procedures without CS media anchored in ATGW
1.
Procedures specified in TS 23.216 [10] result in that the MSC Server receives an CS to PS HO request. 

2.
The MSC Server initiates a Session Transfer Notification towards the ATCF, which indicates to the ATCF that it should prepare for the transfer of media to PS. The ATCF responds with information required for the transfer, including allocated media IP/ports for UL direction and UE’s port for DL direction and voice codec information allocated in the ATGW.  

NOTE 1:
The ATCF retrieves the ports/codec information from the UE during the IMS registration. 

3.
The MSC Server performs the CS to PS HO preparation procedures by interacting with target MME/SGSN to initiate the handover according to TS 23.216 [10]. 

4.
When the target MME/SGSN have reserved appropriate resources in the target network, the MSC Server sends a Session Transfer Preparation request to the ATCF. 
5.
When receiving the Session Transfer Preparation request from the MSC Server, the ATCF reserves ATGW resources for the media path connected to MGW and then sends a Session Transfer Preparation response to the MSC Server. Upon receipt of the Session Transfer Preparation response, the MSC Server instructs the MGW to switch the media path from the source access (CS RAN) to the target access (ATGW), and also triggers the UE to hand over to the target according to TS 23.216 [10].
NOTE 2:
The voice media will be sent on the target access on the designated ports between UE and ATGW. 
6.
The UE initiates a Session Transfer Complete request to the ATCF to move the session control to the PS access. If mid-call and alerting is supported, the UE will include this in the request.
7.
The ATCF sends an Session Transfer Complete response to the UE. 

NOTE 3:
PCC interactions will be performed by the P-CSCF according to standard procedures of TS 23.228 [4] during step 6 and step 7. This will create the dedicated voice bearer for the session.  

8.
After receiving the Session Transfer Complete message, the ATCF re-establishes the communication with the SCC AS and updates the SCC AS that the transfer has taken place by sending an Access Transfer Update message to the SCC AS using the stored ATU-STI and C-MSISDN. If the UE indicated it supported mid-call feature and/or alerting, it also indicates this in the message to the SCC AS. The Access Transfer Update creates a new dialogue between the ATCF and SCC AS. The SCC AS correlates the new dialog with the remote dialog (e.g., using the C-MSISDN). As there is update in the session description, Remote Leg Update and Source Access Leg procedures (to release unused resources at the CS MGW) will be performed as specified in 6.3.1.5 and 6.3.1.6 respectively. 
9.
The SCC AS sends confirmation response to the ATCF. If the SCC AS and UE supports mid-call feature and/or alerting, the SCC AS provides the Session State Information (SSI) according to clause 6.3.2.1.2a. The Session State Information includes the additional held session with speech media including dynamic STI needed for the held session on the transferring-in leg.

10-11.
If the ATCF receives the SSI, it forwards the SSI to the UE.
12.
If the UE receives the Session State Information of the held session, it initiates an Access Transfer request towards the SCC AS using the dynamic STI for the held session.
End of Changes
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