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Introduction
Two alternatives of MMSC architecture have been introduced since the SA2#60 meeting in Kobe. Both alternative architectures use different terminology, have different logical entities and interpret network-initiated multimedia session transfer in a different way. 

However, both of them are coming from enhanced VCC Application and using very similar mechanism. Hence it has been agreed to have drafting session for restructuring TR 23.893 and designing consolidated MMSC Architecture.
This document captures the agreed MMSC consolidated Architecture from the drafting and proposing TR restructure based on the architecture. 
Proposal

This paper proposes consolidated MMSC Architecture and TR restructuring. 
( 1st CHANGE (
6

Architecture

6.1
General Principles and Description
This MMSC Architecture is based to the following key principles:

-
It will be beneficial if the MMSC architecture is an expansion of the VCC Rel-7 architecture. This way, operators who deploy a VCC architecture will be able to easily upgrade their architecture to support the multimedia session continuity scenarios documented in clause 5.

-
It will be beneficial if the MMSC architecture is modular, i.e. it includes functionalities to cover different multimedia session continuity scenarios. This way, operators would be able to deploy an MMSC architecture tailored to support the continuity scenarios they are interested in. For example, if a new operator deploys only E-UTRAN access he might not be interested in “PS-PS session continuity in conjunction with PS-CS continuity” scenarios (see clause 5.3). 

-
The MMSC solution complements other network mechanisms that provide session continuity (such as radio level handover mechanisms). The MMSC solution should effectively provide handover mechanisms at the IMS level and enable session continuity across different access networks, domains and devices. It is particularly useful when no other lower-level mechanisms exist to enable session continuity. 

The MMSC AS in IMS domain is introduced to meet the requirements of the Multimedia Session Continuity. 
The MMSC AS extends existing functional capabilities from the VCC Application defined in TS 23.206 [6]. The MMSC AS provides UE-initiated and network-initiated transfer of the multimedia sessions. 
Additionally functionalities to support session split and merger are provided. 

6.2
MMSC Architecture Reference Model
SIP protocol enables building blocks for mobility and routing to specific device. However, it cannot always be assured that all such SIP mechanisms will be supported by the session participants (e.g. when one session participant is a legacy PLMN terminal). This creates the need for the network to provide the appropriate functionality to efficiently handle the relevant interworking aspects of session continuity. 

The MMSC reference architecture for multimedia session continuity is illustrated in Figure 6.2.1. In this architecture, the MMSC AS is the key AS used to support the session continuity scenarios documented in clause 5. 
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NOTE:
Not all standard GSM interfaces and the elements are depicted in the architecture.

Figure 6.1.2: MMSC Reference Architecture

6.2.1
MMSC AS 
The purpose of the MMSC AS is to provide an IMS-based mechanism for enabling continuity of multimedia sessions between different domains (i.e. CS domain and IMS) and to support all other session continuity scenarios, such as PS-PS continuity, PS-PS in conjunction with CS-PS continuity, and media transfer between different terminals. The MMSC AS acts as a B2BUA.
The MMSC AS comprises a set of functions required to perform multimedia session continuity and anchor/manage multimedia session. The MMSC AS also provides session continuity specific charging data. 
The MMSC AS uses the ISC reference point towards the S-CSCF for execution of the Session Transfer functions. The MMSC AS performs the following functions: 
-
Executes the transfer of the multimedia session between different accesses or domains.

-
Anchor the session by inserting 3rd party call control (3PCC) upon call establishment to enable multimedia session continuity. 
-
Hides and/or translates the SIP mechanisms used by the UE to implement session continuity from the remote terminal which might not support those mechanisms.
-
Provides Session Transfer specific charging data.
The MMSC AS also provides the following functions to enable network-initiated multimedia session transfer:
Editor’s note: The scope of the network-initiated session transfer is FFS.
-
Generate and update session transfer operator policy.

-
Sends session transfer information (e.g., operator policy) to the MMSC UE via M1 reference point.
- 
Analyzes various session continuity related input factors and decide whether to initiate session transfer and which type session continuity scenario should be performed.

-
Trigger session transfer procedure by sending session transfer information (e.g., operator policy) to the MMSC UE including a parameter which indicates that session transfer is required.
- 
Determine for which sessions the network-initiated session transfer can be performed. 
Several information (e.g, network load balancing, system maintenance, etc) can be taken into account to decide and maintain session continuity. 
Editor’s note: It is FFS whether the session continuity related information is needed and which factors are taken into account for session transfer execution.
The MMSC AS provides multimedia session splitting/merging functionalities based on different type of session continuity scenarios described in this TR (e.g., PS-PS, PS-PS in conjunction with PS-CS, partial session continuity, session mobility between different terminal etc) and performs the following:


-
In case of PS-PS in conjunction with PS-CS session continuity, the MMSC AS combines session information on both PS domain and CS domain before updating the remote party and send combined INVITE to the anchoring point for anchoring.
-
In case of combined PS and CS termination, the MMSC AS anchors the combined session and splits the sessions on both PS and CS domains.
Editor’s note: It is FFS under which conditions split and merger are performed.
6.2.2
ICCF
The functions and role of the ICCF is defined in TS 23.292 [xx] 

6.2.3
MMSC UE

The MMSC UE is a User Equipment as defined in clause 3.1. In this architecture, a MMSC UE can support the network- initiated session transfer procedure by communicating with the MMSC AS over the M1 reference point.
The MMSC UE performs the following functions:

-
Stores and applies session transfer operator policy for originating calls, session transfer. 

-
Receives and takes into account session transfer information (e.g. indication and/or session transfer operator policy) from the MMSC AS.

-
Perform session transfer based on session transfer related information (e.g. indication and/or session transfer operator policy, user preferences etc).

- 
Stores VDN/VDI for session transfer execution.

-
Allows the stored VDN/VDI values to be updated.
6.2.4
Reference points
6.2.4.1
MMSC AS – S-CSCF, ICCF – S-CSCF reference point (ISC)
The ISC reference point between Serving CSCF and the AS is described in TS 23.002 [xx].
6.2.4.2
MMSC Application – MMSC UE reference point (M1)

M1 is a reference point between MMSC UE and the MMSC AS. It is used to transfer Session transfer operator policy from the MMSC AS to the MMSC UE and to support the network-initiated session transfer procedure. 

Editor’s note: It is FFS which transport mechanism is used to realize this reference point.

6.3


Session Anchoring

Static anchoring techniques are employed upon session establishment in order to provide a 3pcc (3rd party call control) function at the MMSC AS for MMSC subscribers using a MMSC UE. These anchoring mechanisms are the same as those described in TS 23.206 [6]. 

6.3.1
Multimedia sessions originated by MMSC subscribers

Anchoring of multimedia sessions is controlled by the operator policy. The default policy is all multimedia sessions originated by MMSC subscribers in the IMS are anchored in the MMSC AS in order to facilitate session transfer of the multimedia component to the different domain and access system and/or different UEs.
The MMSC UE is able to initiate a session from different domains and/or PS accesses, for example to initiate a speech component from UTRAN/GERAN and a non-speech component from another PS access. In this case, the sessions for speech and non-speech components are routed to the MMSC AS for anchoring. The MMSC AS continues the session towards remote party with a single combined multimedia session.

6.3.2
Multimedia sessions terminated to MMSC subscribers

Anchoring of multimedia sessions is controlled by the operator policy. The default policy is that all multimedia sessions to MMSC subscribers directed to the IMS are anchored in the MMSC AS in order to facilitate domain transfer and session continuity of the multimedia component to the different domain and access system.
When the MMSC AS receives incoming multimedia session, the MMSC AS decides how to handle the session and takes various factors into account to terminate the session. After that, the session is handled in a different way for example, forwarding to other domain, splitting the session into the separate domains and/or PS accesses, etc.

Editor’s note: How to implement splitting the session into the separate domains and/or PS access over different UEs under the control of the same user is FFS 

6.4

Session Transfer

When a MMSC UE is active in a multimedia session, multimedia session continuity between different domains or /access systems, or add/transfer/retrieve media components of an ongoing communication session between different UEs is enabled by execution of the Session Transfer procedures.

MMSC UE multimedia sessions are anchored at the MMSC AS in the home IMS upon session establishment as specified in 6.3. All initial and subsequent Session Transfers are initiated by the MMSC AS in the home IMS or by the UEs according to the session transfer operator policy from MMSC AS.
If the MMSC UE wants to transfer ongoing multimedia session to different PS access or domain, the session transfer procedure can be executed. When the MMSC UE determines that session transfer is desirable and possible based on the session transfer operator policy, a registration is performed by the MMSC UE in the transferring-in domain or access (if the user is not already registered for the transferring-in domain or access). Sessions including session transfer information is established by the MMSC UE toward the MMSC AS in the home IMS. Signalling and bearer resources are allocated in the transferring-in domain and the user's active session is transferred from the transferring-out domain. The MMSC AS in the home IMS executes Session Transfer. Resources in the transferring-out domain are subsequently released. If the MMSC UE is capable of dual mode operation, then the MMSC UE can also maintain part of the media components in the transferring-out domain while transferring the other media components to the transferring-in domain.
Editor’s note: It is FFS how session transfer will be executed by a single radio MMSC UE.

Initiation of the session transfer procedures for ongoing multimedia session is based on the session transfer operator policy received from the MMSC AS. Various input factors can be taken into account for session transfer.

In case when a session transfer is initiated by an MMSC UE, the MMSC UE sends Session Transfer Information to the MMSC AS in order to trigger session transfer execution. The Session Transfer Information provides the necessary information to the MMSC AS for executing the session transfer.
6.4.1
Session Transfer Information 
The MMSC AS needs the following information to be able to perform multimedia session transfer. This information is included into the new session request or may be sent to MMSC AS via original session path for session continuity. This may include:

-
Session Transfer indicator to notify that this new session is for session transfer.

-
Information that identifies which session continuity scenario needs to be performed. 
-
Media grouping information which is media to be transferred. 

-
Session transfer identifier

Editor’s note: Other parameters in Session Transfer Information are FFS. 
Editor’s note: It is FFS how to convey the session transfer information from the MMSC UE to the MMSC AS with minimizing the impact to the existing CS signalling. 
( 2nd CHANGE (

























































6.5
Information flows
6.5.1
Information flow for providing PS-PS session continuity 
6.5.1.1
Information flow for providing PS-PS session continuity
The following simplified example flow describes a possible use case of PS-PS session continuity. In this example, UE#1 registers over one IP-CAN and establishes a video sharing session with UE#2. Then UE#1 discovers and attaches to a new IP-CAN, it registers its new contact address and transfers the ongoing video sharing session to this new IP-CAN. In this example flow, it is assumed that (i) the UE changes IP address after it moves to the new IP-CAN and (ii) a new P-CSCF is used in the new IP-CAN.


[image: image3.emf]UE#1

P-CSCF2

S-CSCF SMF UE#2

2. INVITE

2. INVITE

4. INVITE

5. INVITE

6. INVITE

7. 200 OK

9. 200 OK

9. 200 OK

P-CSCF1

12. INVITE

12. INVITE

13. Re-INVITE

(new SDP)

14. Re-INVITE

(new SDP)

15. 200 OK

17. 200 OK

17. 200 OK

3. iFC

evaluation

9. 200 OK

8. 200 OK

Establish 

the 

remote 

leg

17. 200 OK

16. 200 OK

Update 

the 

remote 

party

Media Stream(s)

10. PS-PS 

handover

Media Stream(s)

1. Registration (IMPU, contact addr1)

11. Registration (IMPU, contact ad

dr2)

12. INVITE

12. iFC

evaluation

18. Bye

18. Bye

17. Bye


Figure 6.2.1: Signalling flow for providing PS-PS session continuity (session with no voice components)

NOTE: 
Since this example considers a multimedia session with no voice components, the VCC Application is not involved in the signalling flow and it is not shown in Figure x1 for simplicity.

A step-by-step description of the signalling flow is shown below:

1.
UE#1 registers an IMPU with contact addr1 over one IP-CAN (e.g. 3G PS domain). 

Editor’s note: Is it FFS if 3rd-party registration is required. 

2.
UE#1 sends an INVITE request for initiating a video sharing session with UE#2.

3.
The S-CSCF evaluates iFC to decide if the INVITE should be forwarded to SMF. Appropriate initial filter criteria could be used in order to forward sessions initiated from a PS domain or IP-CAN to SMF.

4.
In this example flow, the S-CSCF forwards the INVITE to SMF.

5-6.
Based on operator policy and/or other conditions the SMF decides to anchor this session and to establish the remote leg with UE#2. It therefore acts as a B2BUA and creates another dialog by sending a new INVITE request to UE#2. 

7-8.
UE#2 accepts the INVITE from SMF and responds with a 200 OK.

9.
SMF responds to the INVITE sent by UE#1 in step 4 with a 200 OK. The video sharing session can then be established between UE#2 and UE#1. 

10.
Later, UE#1 discovers and attaches to a new IP-CAN (e.g. an I-WLAN). The discovery and attachment to the new IP-CAN might be triggered by poor QoS in the old IP-CAN (e.g. as a result of signal deterioration) or by applicable user preferences and/or network policy. During attachment UE#1 obtains configuration information for the new IP-CAN including a new IP address (addr2). In the example shown in Figure x1, UE#1 also discovers a new P-CSCF (P-CSCF#2) that is applicable in the new IP-CAN. P-CSCF discovery is triggered since a new IP address (addr2) is acquired in the new IP-CAN.

Editor’s note:
When the UE performs the P-CSCF discovery is FFS.

11.
 UE#1 registers again its IMPU with contact addr2. Again, 3rd-party registration may optionally be used 

Editor’s note: The UE of 3rd-party registration is FFS.

12.
To transfer its ongoing video sharing session from the old IP-CAN (addr1) to the new IP-CAN (addr2), UE#1 sends an INVITE effectively requesting to replace the previous dialog settings (including the address(es) for media transport) with the settings in the new INVITE. The INVITE sent by UE#1 includes in SDP a new address (addr2) for the video sharing media. This INVITE creates a new dialog between UE#1 and SMF.

Editor’s note: Is it FFS whether the INVITE message sent in this step includes a Replaces header (this initiates a new dialog).

13-14. SMF identifies if there is matching ongoing SIP session that the SMF has previously anchored. In this case the SMF updates this existing dialog with UE#2 by sending a re-INVITE (or UPDATE) message which contains the new SDP payload transmitted by UE#1 in step 12. 

15-16. UE#2 accepts the dialog update and the new SDP by sending a 200 OK response to SMF.

17.
SMF responds to the INVITE sent by UE#1 in step 12 with a 200 OK effectively accepting the request to transfer the video sharing session from the old contact (addr1) to the new one (addr2). The video sharing session between UE#1 and UE#2 is then continued by used the new contact address of UE#1 (addr2).

6.5.2
Information flow for providing PS-PS in conjunction with PS-CS session continuity 
6.5.3
Information flow for providing UE Transfer 
6.5.3.1
Information flow for providing transferring media components to different UEs
In this flow, UE-2 initiates the domain transfer request towards MMSC AS and MMSC AS analyses the session transfer information and transfer part of the media from UE-1 to UE-2. 
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Figure 6.1.6.1-1: UE-1 transfers media components to UE-2

1.
UE-1 establishes a multimedia session with Remote UE via MMSC AS

2.
The UE-1 perform session continuity to transfer one media to UE-2 under the control of the MMSC user.

3.
The UE-1 originates a REFER in the PS access system towards the UE-2. The REFER message includes ST information which notifies to the MMSC AS that this is for multimedia session continuity to transfer the specified media from the specified session of UE-1 media to the UE-2. 
4.  The P-CSCF1 routes the REFER to the S-CSCF. 

5.  The S-CSCF routes the REFER to the P-CSCF2.

6.  The P-CSCF2 routes the REFER to the UE-2.   

7-10. The UE-2 accepts the transfer request by sending to UE-1 a 202 Accepted response.

NOTE：
The above steps may be skipped in case the user initiates media transfer by sending INVITE directly from UE-2 without receiving REFER message from UE-1.

11. The UE-2 originates an INVITE message towards the MMSC AS. The INVITE message includes necessary ST information which notifies to the MMSC AS that this is for multimedia session continuity to transfer the media from UE-1. 
12. The P-CSCF2 routes the INVITE to the S-CSCF. 

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

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

15. The MMSC AS correlates the new access leg with the remote leg of the multimedia session between the MMSC AS and the Remote UE and updates the remote leg.

16. The MMSC AS sends a re-INVITE/UPDATE to the S-CSCF for session update. 

17. The S-CSCF routes the re-INVITE/UPDATE to the Remote UE per TS 23.228 [7]. 

18-19. The Remote UE accepts the re-INVITE/UPDATE by sending a 200 OK response to the MMSC AS. 
20-21. The MMSC AS sends an ACK response to the Remote UE. 
22-24. The MMSC AS accepts session continuity message from the Remote UE by sending to UE-2 a 200 OK response.
25-27. UE-2 sends an ACK response to the MMSC AS.
28-36. The old access leg which is the access leg previously established is subsequently updated for deleting the transferred media of the multimedia session by the MMSC AS.

NOTE: 
The old Access Leg may be subsequently released by the MMSC AS optionally.

37-40. UE-2 sends the NOTIFY message to UE-1 via P-CSCF2, S-CSCF and P-CSCF1, and UE-1 responses to  UE-2 by sending a 200 OK. 

In order to avoid unnecessary signalling messages going to UE-2, an optimized call flow as shown in Figure 6.1.x.1-2 can be used and the REFER is handled by the MMSC AS. In this information flow, the UE-1 sends REFER message to the MMSC AS and this REFER message is handled only by the MMSC AS. The REFER message doesn’t need to be sent to the UE-2. 
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Figure 6.1.6.1-2: UE-1 transfers media components to UE-2 (optimization)

1. 
UE-1 is on multimedia session with a remote end point and the session has been anchored at MMSC AS to enable session continuity.

2. 
UE-1 decides to transfer some of the media components to UE-2.

3~5. UE-1 sends REFER to the MMSC AS with ST information, which indicates the MMSC AS to transfer media components to UE-2.

6~8. MMSC AS acknowledges the REFER request.

9~14. MMSC AS notifies UE-1 that the REFER request is being processed.

15~17. MMSC AS sends INVITE to UE-2 based on the ST information received to establish a session for the media components being transferred.

18~23. Session established successfully between the MMSC AS and UE-2.

24~32. MMSC AS sends Re-INVITE to update the existing session with UE-1.

33~38. MMSC AS sends Re-INVITE to update the existing session with the remote end point.

39~44. MMSC AS notifies UE-1 that the session has been transferred successfully.

NOTE: 
If all media components are transferred from UE-1 to UE-2, then Step 24~32 will not happen. Instead, after the MMSC AS notifies UE-1 completion of the transfer and after the MMSC AS updates the existing session with the remote end point, the MMSC AS will send BYE to UE-1 to release the session.

6.5.3.1
Information flow for providing retrieving media components to different UEs
In this flow, MMSC AS analyses the session transfer information and retrieve the media from UE-1 back to UE-2 according to the request from UE-2
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Figure 6.1.6.2-1: UE-2 retrieves media components from UE-1 (UE-2 is not initially involved in the MMSC session)

1. 
UE-1 is on multimedia session with a remote end point and the session has been anchored at MMSC AS to enable session continuity.

2. 
UE-2 obtains information about UE-1’s on-going session through MMSC AS, for example, by subscribing to UE-1’s dialog event package.

3. 
UE-2 decides to retrieve some of the media components from UE-1.

4~6. UE-2 sends INVITE to the MMSC AS with ST information to indicate that this session is established to retrieve media components from UE-1.

7~12. Session established successfully between the MMSC AS and UE-2.

13~21. MMSC AS sends Re-INVITE to update the existing session with UE-1. 

NOTE: 
If all media components are transferred from UE-1 to UE-2, then Step 13~21 will not happen. Instead, the MMSC AS sends BYE to UE-1 to release the session.

22~27. MMSC AS sends Re-INVITE to update the existing session with the remote end point.

If UE-1 has session information about ongoing multimedia session between the UE-2 and remote UE, the UE-1 may send re-INVITE message for session retrieval directly to the MMSC AS. Below Figure 6.1.x.2-2 shows that the UE-1 retrieves the media of UE-2 that transferred from UE-1 in case the UE-1 has session information.
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Figure 6.1.6.2-2: UE-1 retrieves media components from UE-2 (UE-1 is initially involved in the MMSC session)

1. 
UE-2 has an active multimedia session including media F1 transferred from the session S1 of UE-1 with Remote UE. The session S1 still have media with Remote UE.

2. 
Under the control of the MMSC user, the UE-1 performs session continuity to retrieve the media F1 from UE-2. 

3. 
UE-1 originates a re-INVITE in S1 towards the MMSC AS. The re-INVITE message includes ST information which notifies to the MMSC AS that this is for multimedia session continuity to retrieve the media F1

4. 
The P-CSCF1 routes the re-INVITE to the S-CSCF. 

5. 
The S-CSCF forwards the re-INVITE to the MMSC AS over the ISC interface.  

6.
The MMSC AS correlates and updates the multimedia session based on the ST Information.
7.
The MMSC AS sends a re-INVITE/UPDATE to the S-CSCF for session update. 

8.
The S-CSCF routes the re-INVITE/UPDATE to the Remote UE per TS 23.228 [7]. 

9.
The Remote UE accepts the re-INVITE/UPDATE by sending a 200 OK response. 
10.
The S-CSCF forwards the 200 OK response to the MMSC AS. 
11-12. MMSC AS sends an ACK response to the Remote UE.

13-15. The MMSC AS accepts session continuity message from the Remote UE by sending to UE-1 a 200 OK response. 
16-18. UE-1 sends an ACK response to the MMSC AS.
19-24.
 The old access legs which are the Access legs previously established between UE-2 and MMSC AS is subsequently released by the MMSC AS.
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