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Abstract of the contribution: This document provides the high level concept of the SIP based alternative for enhanced SRVCC.
Proposal

It is proposed to add following new text in TR 23.856.
New Text
6.X
Consolidated Alternative – SIP based solution for eSRVCC 

6.X.1
Architecture Reference Model
Figure 6.x.1-1 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.

[image: image1.emf]U

E

ISC

MSC Server 

SCC AS 

ATCF*

Gm

CS Access

ATGW*

I/S-CSCF

Mw/Mx 

P-CSCF

*: Location of functionality 

depends on deployment and 

collocation scenario

Mw/

Mx 

Mw/I2** 

**: Reference point dependent 

on MSC Server capability. 


Figure 6.X.1-1: 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. 

The following figures show the architecture view of control plane and user plane before and after transfer. It is assumed that PGW and P-CSCF are in the serving network (supporting IMS Voice roaming if not home). The ATCF is functionality resident in the serving network (home if not roaming), and the ATGW is depicted as a separate functionality. The Access Leg as defined in TS 23.237 [4] is subdivided by the ATCF into a Serving Leg and a Home Leg.
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Figure 6.X.1-2: Architecture View of Control Plane
NOTE 3: Other IMS nodes in the serving network are not depicted in the architecture view of control plane.

The reference point between MSC Server and ATCF is a network-internal reference point that is not exposed on the UNI. SIP protocol is used for the reference point. Similar to Mw, the I2 reference point is only exposed to the operator’s internal network. The same procedures for protection of the interface are expected to be in place for I2 as for Mw. 

As specified in TS 23.237 [4], and in case the MSC Server is also enhanced for ICS, then the MSC Server may register the user in the IMS after the transfer. The registration from the MSC Server may not be routed via the ATCF.
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Figure 6.X.1-3: Architecture View of User Plane (ATGW controlled by ATCF)
6.X.2
Functional Entities

6.X.2.1
ATCF 

6.X.2.1.1
General 

A new functionality for control plane in the serving network (home if not roaming) is proposed to be defined, i.e., Access Transfer Control Functionality (ATCF). The ATCF is included in the session control plane for the duration of the call before and after Access Transfer, based on the local policy of the serving network (if the serving network wishes to provide SRVCC enhancement for this subscriber). 
NOTE 1: 
It is recommended that the ATCF be co-located with one of the existing functional entities within the serving network (e.g., P-CSCF, IBCF, or MSC Server).

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 the Access Transfer has taken place to ensure that T-ADS has the update 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. 

The ATCF shall not modify the dynamic STI that is exchanged between the UE and SCC AS. 
There are two options for providing MSC Server assisted mid-call feature:

-
ATCF handles mid-call support for the Access Transfer using MSC Server assisted mid-call feature; or

NOTE 2:
If the ATCF supports MSC assisted mid-call feature, then the ATCF needs to keep track of sessions in alerting, active and held state to be able to support transferring one session only (either in alerting state or active, held, and / or conference call), a second already established session (which can be held and / or conference call) and / or a call in alerting state. Support of MSC Server assisted mid-call feature in the ATCF ensures that alerting state, held state, , and / or conference state can be transferred to the MSC Server without delay caused by interacting with SCC AS especially in roaming cases.

-
SCC AS and ATCF handle mid-call support for the Access Transfer using MSC Server assisted mid-call feature.

NOTE 3:
If the ATCF does not support the MSC assisted mid-call feature, then the ATCF needs to keep track of sessions in alerting, active and held state to be able to support transferring the first session (either in alerting state, active or held). Note that originating and terminating sessions are anchored in the ATCF/ATGW already during session setup. The SCC AS provides then session state information on alerting, held and/or conference state of the first transferred session and on second established session.
6.X.2.1.2
ATCF anchoring

The following implementation methods could be used to determine if the ATCF should be including itself at all 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 1: 
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 SCC AS will fall back to the Rel-9 SRVCC procedures. 
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.
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.

6.X.2.2
ATGW
A functionality for user plane is proposed to be defined, i.e., Access Transfer Gateway (ATGW). The ATGW is controlled by the ATCF and 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. The ATGW is depicted as standalone functionality in the description, but an existing gateway can be used, i.e., only existing gateway functionality is required. 
NOTE:
Depending on placement of the ATCF, different physical nodes can be considered for the ATGW, e.g., IMS-AGW, TrGW, P-GW or CS-MGW. In all of these cases, the existing interfaces already support the possibility to anchor the media, and no additional extensions of protocol and interface would be needed. 
6.X.2.3
SCC AS

The SCC AS shall be based on the functionality specified in TS 23.237 [4], with the following enhancements:
-
Correlate the dialog created by Access Transfer Update message with the remote dialog;
-
Clear any existing STN-SR that has been set and provide to the HSS a 
-
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

-
Provide the C-MSISDN and a routable Access Transfer Update - Session Transfer Identifier (ATU-STI) to the ATCF during session establishment.
6.X.2.4
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. 
End of Additions
3GPP
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