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1. Introduction

One objective of the MMSC study item is to identify session continuity scenarios. This paper discusses the relationship between the multimedia session continuity scenarios and the underlying mobility management mechanisms supported by EPS. Based on the discussion, this paper proposes PS-PS session continuity scenarios to be considered and also identifies possible solutions for these scenarios.

2. Discussion

MMSC scenarios need to take the underlying mobility management mechanisms specified by 3GPP into consideration. The EPS as specified in 23.401 and 23.402 supports multiple mechanisms for handling mobility management, including network-based mobility management and client based mobility management. With the EPS, the UE may access 3GPP networks or non-3GPP networks. The UE may support client MIP, Proxy MIP, both of them, or, neither of them. 

Under many circumstances, the session continuity issues can be handled by purely relying on the underlying mobility management mechanisms. For example, if the UE supports client MIP and uses the home address for both signalling and media, the change of care-of address will be automatically handled by MIP procedures. Change of care-of-address is transparent to the multimedia session. There is no need for extra architecture and procedure changes to enable session continuity.

Of relevance to multimedia session continuity at IMS level are those cases where the signalling address, the media address, or both of these addresses change. Depending on how these addresses change, the following are some possible scenarios to be considered: 

· Scenario 1: UE obtains local non-anchored IP address from the network. This IP address is used for both signalling and media. Since the IP address is not anchored, when the UE moves out of the current IP-CAN and moves into a new IP-CAN while on an active session, a new IP address will be assigned by the new IP-CAN. The UE needs to use this new IP address for the signalling and media. It is most likely that the UE will be attached to a different P-CSCF in this case.
·  Scenario 2: UE obtains local IP address from the attached network and UE also has a home address anchored at home network. The home address is used for IMS signalling exchanges while the local IP address is used for optimized media exchanges. When the UE moves out of the current IP-CAN and moves into a new IP-CAN while on an active session, a new local IP address is allocated in the new IP-CAN and bound to the home address. The UE can still use the same home IP address for IMS signalling, however, it needs to update the other end points with the new local IP address for media exchanges. The P-CSCF does not need to change in this case.
Coupled with the address changes and P-CSCF changes, the media components for the multimedia session may also be changed during the session continuity procedures. The following are some of the possible scenarios:

· All media components of the session will be transferred to the new IP-CAN;

· Part of the media components remain in the original IP-CAN and part of the media components are transferred to the new IP-CAN;

· Part of the media components are dropped during the session transfer;

· New media components are added during the session transfer;

Note that adding media or dropping media during session transfer is supported by any session update request in IMS; as a result, it would make sense to characterize the media component changes into the following two categories:

· Full media transfer: After the session transfer, all media components will be on the new IP-CAN. Some components may be dropped and some new components may be added subject to the limitation of the UE and the new IP-CAN capabilities.

· Partial media transfer: After the session transfer, part of the media components will be on the original IP-CAN and part of the media components will be on the new IP-CAN. Some components may be dropped and some new components may be added to either of the IP-CANs subject to the UE and the IP-CAN capabilities.

In most of the above scenarios, additional procedures are required at the IMS level to handle session continuity. One option to handle these scenarios is to use the existing IMS network elements without any changes, the UEs on the active session can exchange end-to-end IMS signalling messages (e.g. INVITE with replaces) to perform session continuity. However, this option has the drawback that some of the new procedures required for end-to-end session continuity procedure may not be supported by older release UEs and communication end points in non-IMS networks. A better option is to have an anchor AS in the IMS network so that after the UE obtains IP-CAN access from the new access network or from a new terminal, the anchor AS can be contacted to perform session transfer. If the other end points is an older release UE or is an end point residing in non-IMS networks, the anchor AS can perform the necessary interworking functions to enable the session continuity.
3. Proposal

In light of the above discussion, we propose to add multimedia Session Continuity call flows in TR 23.893 to address the identified scenarios. 

************ Start 1st text proposal *************


6.1.X
Information flows for MMSC Scenarios
6.1.X.2
Information flows for PS-PS session continuity
6.1.X.2.1
PS-PS session continuity with P-CSCF change and full media transfer 
UE-1 is on an active multimedia session with UE-2 via one IP-CAN. After changing to a new IP-CAN, obtaining new signalling and media addresses, and completing the session continuity procedures, UE-1 continues the multimedia session with UE-2 on the new IP-CAN. UE-1 is attached to a new P-CSCF after the session continuity procedures.

NOTE: 
This scenario requires the UE and IMS network to support simultaneous multiple registrations and requires the UE to support dual mode operation in both IP-CAN networks.
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Figure x.1. Information flow for PS to PS multimedia session continuity
0.
UE PS1 registered to S-CSCF through P-CSCF1. 
1.
The MMSC user originates a multimedia session including speech and non-speech media components in PS1 access systems.

2.
The P-CSCF1 routes the INVITE to the S-CSCF.

3. 
The S-CSCF invokes the necessary service logic as appropriate.

4.
The S-CSCF forwards the INVITE to the MMSC AS over the ISC interface.

5.
The SSMF/eDTF of the MMSC AS anchors the multimedia session depending on operator policy.

6.
The SSMF/eDTF sends the INVITE to the S-CSCF.

7. 
The S-CSCF invokes the necessary service logic as appropriate. And the S-CSCF routes the INVITE to the UE2 per TS 23.228 [xx].

8-12.
The UE2 accepts the initial session setup by sending to UE1 a 200 OK response. The S-CSCF receives the 200 OK response from the remote party. The S-CSCF forwards the 200 OK response to the MMSC AS. The MMSC AS accepts session continuity message from the UE2 by sending to UE1 a 200 OK response.
13-17.
The UE1 send ACK to the UE2.
18.
The UE1 connects to PS2 and registers to the S-CSCF through P-CSCF2. The UE1 decides to perform PS to PS session continuity based on IMS Network controlled session continuity information received prior from the IMS Network.
19.
UE PS2 registered to S-CSCF through P-CSCF2
20.
The UE1 originates a INVITE message in the PS2 access system towards the SSMF/eDTF in MMSC AS. The INVITE message includes ST information which notifies to the MMSC AS that this session is for session continuity.

21.
The P-CSCF2 routes the INVITE to the S-CSCF.

22.
The S-CSCF invokes the necessary service logic as appropriate.

23.
The S-CSCF forwards the INVITE to the MMSC AS over the ISC interface.

24.
The SSMF/eDTF of the MMSC AS correlates and updates the multimedia session based on the ST Information.

25.
The SSMF/eDTF The SSMF/eDTF sends the re-INVITE to the S-CSCF for session update.

26.
The S-CSCF invokes the necessary service logic as appropriate. And the S-CSCF routes the re-INVITE to the UE2 per TS 23.228 [xx].

27-31.
The UE2 accepts the re-INVITE by sending a 200 OK response. The S-CSCF receives the 200 OK response from the remote party. The S-CSCF forwards the 200 OK response to the MMSC AS. The MMSC AS accepts session continuity message from the UE2 by sending to UE1 a 200 OK response.

32-36.
The UE1 sends ACK to the UE2.

37.
The source Access Leg which is the Access leg previously established over PS1 access system is subsequently released by the MMSC AS
6.1.X.2.2
PS-PS session continuity with P-CSCF change and partial media transfer 
UE-1 is on an active multimedia session with UE-2 via one IP-CAN. After changing to a new IP-CAN, obtaining new signalling and media addresses, and completing the session continuity procedures, UE-1 transfers part of the multimedia session with UE-2 to the new IP-CAN and keep the remaining part on the original IP-CAN. UE-1 is attached to both the new and old P-CSCFs after the session continuity procedures. The call flow is the same as shown in Section X.1. The only difference is that in Steps 21~22, the INVITE needs to indicate that the request is for a partial transfer and instead of releasing the old call leg in Step 38, the AS may send re-INVITE or UPDATE to update session information over the old call leg. 

NOTE: 
This scenario requires the UE and IMS network to support simultaneous multiple registrations and requires the UE to support dual mode operation in both IP-CAN networks.

6.1.X.2.3
PS-PS session continuity with full media transfer and no P-CSCF change 
UE-1 is on an active multimedia session with UE-2 via one IP-CAN. After changing to a new IP-CAN, obtaining new media addresses, and completing the session continuity procedures, UE-1 continues the multimedia session with UE-2 on the new IP-CAN.
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Figure x.2. Information flow for PS to PS multimedia session continuity with no P-CSCF change
0.
UE PS1 registered to S-CSCF through P-CSCF1. 

1.
The MMSC user originates a multimedia session including speech and non-speech media components in PS1 access systems.

2.
The P-CSCF1 routes the INVITE to the S-CSCF.

3. 
The S-CSCF invokes the necessary service logic as appropriate.

4.
The S-CSCF forwards the INVITE to the MMSC AS over the ISC interface.

5.
The SSMF/eDTF of the MMSC AS anchors the multimedia session depending on operator policy.

6.
The SSMF/eDTF sends the INVITE to the S-CSCF.

7. 
The S-CSCF invokes the necessary service logic as appropriate. And the S-CSCF routes the INVITE to the UE2 per TS 23.228 [xx].

8-12.
The UE2 accepts the initial session setup by sending to UE1 a 200 OK response. The S-CSCF receives the 200 OK response from the remote party. The S-CSCF forwards the 200 OK response to the MMSC AS. The MMSC AS accepts session continuity message from the UE2 by sending to UE1 a 200 OK response.

13-17.
The UE1 send ACK to the UE2.

18.
The UE1 connects to PS2 and registers to the S-CSCF through P-CSCF1. The UE1 decides to perform PS to PS session continuity based on IMS Network controlled session continuity information received prior from the IMS Network.

19.
The UE1 originates a INVITE message in the PS2 access system towards the SSMF/eDTF in MMSC AS. The INVITE message includes ST information which notifies to the MMSC AS that this session is for session continuity.

20.
The P-CSCF1 routes the INVITE to the S-CSCF.

21.
The S-CSCF invokes the necessary service logic as appropriate.

22.
The S-CSCF forwards the INVITE to the MMSC AS over the ISC interface.

23.
The SSMF/eDTF of the MMSC AS correlates and updates the multimedia session based on the ST Information.

24.
The SSMF/eDTF The SSMF/eDTF sends the re-INVITE to the S-CSCF for session update.

25.
The S-CSCF invokes the necessary service logic as appropriate. And the S-CSCF routes the re-INVITE to the UE2 per TS 23.228 [xx].

26-30.
The UE2 accepts the re-INVITE by sending a 200 OK response. The S-CSCF receives the 200 OK response from the remote party. The S-CSCF forwards the 200 OK response to the MMSC AS. The MMSC AS accepts session continuity message from the UE2 by sending to UE1 a 200 OK response.

31-35.
The UE1 sends ACK to the UE2.

36.
The source Access Leg which is the Access leg previously established over PS1 access system is subsequently released by the MMSC AS
6.1.X.2.4
PS-PS session continuity with partial media transfer and no P-CSCF change 
UE-1 is on an active multimedia session with UE-2 via one IP-CAN. After changing to a new IP-CAN, obtaining new media addresses, and completing the session continuity procedures, UE-1 transfers part of the multimedia session with UE-2 to the new IP-CAN and keep the remaining part on the original IP-CAN. UE-1 is attached to the same P-CSCF after the session continuity procedures. The call flow is the same as shown in Section X.3. The only difference is that in Steps 11~13, the re-INVITE needs to indicate that the request is for a partial transfer. 

NOTE: 
This scenario requires the UE-1 to support dual mode operation in both IP-CAN networks.

************ End 1st text proposal *************
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