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Abstract of the contribution: This paper recommends a way for forward for the resolution of the issue related to the use of shared IMPU with SR-VCC.
Analysis
According to SR-VCC procedures documented in 3GPP TS 23.216 and 23.237, the MSC Server uses an MSISDN passed to it by the MME (which receives the MSISDN from the HSS), to identify the user for which the session transfer has been requested. The MSISDN is also used to identify the user to the SCC AS when requesting the application layer Session Transfer. 
The use of MSISDN for identification of the user requesting session transfer may result in issues with identification of the session to be transferred in certain scenarios as analyzed below:

Use Case 1: Sharing of a CS MSISDN by two UEs
Use case 1 relates to sharing of a CS MSISDN and is illustrated below:
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Figure 1: IMPU Usage Analysis – Use Case 1: Sharing CS MSISDN not allowed

User X has two UEs, UE-1 with IMPI-1 and UE-2 with IMPI-2. If the user X is associated with an IMPU-X which is also a CS MSISDN, IMPU X must not be shared by UE-1 and UE-2 as an MSISDN cannot be shared between two CS subscriptions (IMSIs). Therefore, sessions using IMPU-X will not result in this issue.

Use Case 2: Using an IMPU which is not a CS MSISDN
Use case 2 relates to use of an IMPU which is not a CS MSISDN and is illustrated below:
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Figure 2: IMPU Usage Analysis – Use Case 2: Using an IMPU which is not a CS MSISDN

User Y has one UE, UE-1 with IMPI-1. IMPI-1 is associated with an IMPU-Y1 which is a CS MSISDN and is also associated with IMPU-Y2 which is not a CS MSISDN.  
a. Sessions using IMPU-Y1 will not result in this issue as IMPU-Y1 is the CS MSISDN, 
b. Sessions using IMPU-Y2 will result in issues with identification of the session transfer request because the MSC Server will use IMPU Y1 to identify the session which was established using IMPU Y2.
Use Case 3: Sharing an IMPU which is not a CS MSISDN
Use case 3 relates again to use of an IMPU which is not a CS MSISDN, and is shared by two UEs; it’s illustrated below:
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Figure 3: IMPU Usage Analysis – Use Case 2: Sharing an IMPU which is not a CS MSISDN 
User Z has two UEs, UE-1 with IMPI-1 and UE-2 with IMPI-2. UE-1 is associated with IMPU-Z1 which is a CS MSISDN and UE-2 is associated with IMPU-Z2 which is a CS MSISDN. Both UE-1 and UE-2 share IMPU-Z3 which is not a CS MSISDN. Sessions using IMPU-Z3 will result in issues with identification of the session transfer request when the user Z uses UE-1, or UE-2, either one at a time, or simultaneously to establish sessions which are subject to transfer. 
Proposed Solution
The UE identification is provided with use of GRUU in IMS. We recommend a simple mechanism based on the use of GRUU for identification of the UE during the SR-VCC procedures which aligns with standard IMS procedures for the identification of a UE. The following illustrates at a high level, one way of implementing the use of GRUU to identify the UE during SR-VCC procedure:
1. The UE acquires GRUU as part of IMS Registration. 

2. The UE provides the Instance-id to the MME upon IMS Registration. 

3. The MME provides the Instance-id to the MSC Server upon PS to CS Handover initiation. 

4. If the MSC Server supports a SIP interface (Mg or Mw), it asserts the GRUU in the SIP INVITE sent to initiate the Session Transfer. If the MSC Server does not support the SIP interface and uses ISUP to initiate the Session Transfer, the Instance-id is passed via the gsmSCF into the SCC AS. 

5. The SCC AS uses the Instance id  to identify the UE for which the session transfer request is being initiated. 
The following figure provides an example information flow for the use of the aforementioned procedure when the MSC Server supports a SIP interface (Mg or Mw).
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Figure 4: Session Transfer with MSC Server using Mg or Mw interface

The following figure provides an example information flow for the use of the aforementioned procedure when the MSC Server uses ISUP with use of CAMEL to initiate Session Transfer; instance id is passed via the gsmSCF.
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Figure 5: Session Transfer with MSC Server using ISUP interface with the use of CAMEL
The following figure provides an example information flow for the use of the aforementioned procedure when the MSC Server uses ISUP without use of CAMEL to initiate Session Transfer; the UUI (User to User Information) is used to pass the instance id from the MSC Server to the SCC AS.
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Figure 5: Session Transfer with MSC Server using ISUP interface without the use of CAMEL
Recommendation
It is recommended to use the Instance-id  for identification of the UE and enablement of SR-VCC for configurations supporting sharing of an IMPU amongst multiple UEs. We will be happy to provide Rel-08 CRs in a future meeting, if the group determines that addition of this capability is essential and logistically feasible in the Rel-08 timeframe. We will also be happy to drive the resolution of this issue as part of Rel-09 Service Continuity work item if completion of this work is not deemed essential and/or feasible for Rel-08.
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