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1
Discussion

The problem of correlation of session transfer requests from the MSC Server enhanced for SRVCC (and also for other session transfer call cases) has been discussed at SA2 #68, but no conclusion could be reached. In the following we try to provide a way forward by outlining a solution for all relevant session transfer cases.
Note that correlation of session transfer request when using ICS capabilities by the UE is included for completion in this paper. According to TS 23.237, the UE would use dynamically assigned STI which is used for correlation and the CS SETUP would use a dynamically assigned SCC AS PSI DN which is used for correlation.
1.1
Observations and Assumptions 

In the following we use the term Correlation MSISDN (C-MSISDN) to denote a MSISDN which uniquely identifies a UE when using the CS domain. We use the term IMS MSISDN for an MSIDSN provisioned in the HSS as a separate IMPU which is not barred, i.e., the user can be reached under said IMS MSISDN. The following observations and assumptions can be made:
· It is possible that C-MSISDN = IMS MSISDN. 
· The UE does not know its own C-MSISDN.

· The MSISDN is stored in the HSS in case of SRVCC and provided to the MME using Insert Subscriber Data does only uniquely identify the UE (it identifies the SRVCC user) if this MSISDN is not shared amongst multiple IMSIs.
· The user may have multiple UEs under the same IMS subscription

NOTE: 
For SRVCC, the working assumption is that multiple UEs under the same IMS subscription are not supported in Rel-8. It is recommended that the chosen solution in Rel-8 must be able to easily integrate support of multiple UEs under the same IMS subscription; otherwise a different solution would have to be found in Rel-9, which does not seem to be attractive.

The MSC Server enhanced for SRVCC would need to have knowledge of at least one the following: 
A)
The C-MSISDN. If this would be used for correlation, the following assumptions on the C-MSISDN need to be made:
-
For each UE under the same subscription, the UE's C-MSISDN is provisioned in the user profile in the HSS bound to the IMPI
-
Example: In case the user has two CS capable UEs, namely UE1 and UE2, having IMPI1 and IMPI2, then C-MSISDN1 is bound to IMPI1 and C-MSISDN2 is bound to IMPI2, but not included in the Implicit Registration Set
-
The UE’s C-MSISDN is not shared amongst multiple IMSIs in CS
NOTE: if these assumptions on the C-MSISDN are not acceptable, then for cases in which the C-MSISDN has to be used for correlation the user cannot have multiple UEs under the same subscription in IMS.

B)
The IMSI. If this would be used for correlation, the following assumptions need to be made:

-
SIP is used to carry the IMSI (e.g. as T-IMPU) to IMS.
-    SCC AS needs to be aware of IMSI
-
Either the user is attached in the MSC Server  enhanced for SRVCC prior receiving relocation request or the IMSI is provided by the MME / SGSN to the MSC Server enhanced for SRVCC. In the later case, the UE has to provide the IMSI to the MME / SGSN.
C)
The IMEI / Instance ID. If this would be used for correlation, the following assumptions need to be made:

-
SIP is used to carry the IMEI as Instance ID (e.g. as GRUU) to IMS (the proposal made at SA2 #68 to use CAMEL to carry the Instance ID was not accepted);
-
MSC Server enhanced for SRVCC is also enhanced for ICS as described in TS 23.292, and SRVCC user is also ICS user, and the MSC has registered the user or

-    MSC Server enhanced for SRVCC supports SIP NNI and SLA is in place between the operators to use SIP in NNI
-
For SRVCC: The UE provides the IMEI to the MME during E-UTRAN attach as specified in TS 23.401 clause 5.3.2.1 or the SGSN requests the IMEI from the UE as specified in TS 23.060. The MME / SGSN has to provide the IMEI to the MSC Server. The MSC Server has to derive the Instance ID from the IMEI.
Note: 

-    UE provides its IMEI to the IMS as Instance ID in SIP signalling over Gm reference point in E-UTRAN / HSPA.
1.2
Procedures

Correlation information in the SCC AS 
-
The SCC AS creates the mapping between C-MSISDN of the device and the IMPI. Possible solutions:

-
If the C-MSISDN has been received in incoming SIP INVITE, use a Sh-pull with the C-MSISDN as "User Identity" parameter, and with the "Identity-Set" parameter set to "ALL_IDENTITIES", which will return all identities related to the IMPI that the MSISDN is associated with. This would prevent to share a PUID that has the same value of the C-MSISDN.
-
If the IMPI has been received, e.g., during initial registration, make a request using the IMPI and get back all the IMPUs.  This would prevent to share a PUID that has the same value of the C-MSISDN.
-
The mapping between IMPI and C-MSISDN is stored as transparent data in the HSS and retrieved by the SCC AS over Sh. The IMPI is provided to the SCC AS in IMS registration. 
-
Each anchored originated and terminated call is included, e.g, in a correlation table in the SCC AS, including contact information, Instance ID / GRUU and the corresponding CS-MSISDN.
When a session transfer request is send

-
By the SC UE and
-
If ICS capabilities are used, then, 

-
The SC UE would use dynamically assigned STI in the SIP INVITE over Gm which is used for correlation and the CS SETUP would use a dynamically assigned SCC AS PSI DN which is used for correlation 
-
The MSC Server enhanced for ICS includes the Instance ID into the session transfer request if the user has been identified as ICS user.
-
If ICS capabilities are not used/available, then
-
The MSC server receives the C-MSISDN from the HLR during the attach procedure. The MSC Server (not enhanced for ICS) includes the C-MSISDN as calling party number into the originated call towards IMS. IN (e.g. CAMEL) is used to carry, amongst others, the calling party number to the SCF (e.g., gsmSCF) if ISUP does not provide this information. SCC AS and the SCF may interact to discover the original called number. 
-
By the MSC Server enhanced for SRVCC

-
For the case when ISUP is used then the same principle as “when not using ICS capabilities” applies.

Note: According to TS 23.216 the MSC Server doesn’t have the needed IN triggers to enable that the calling party number is carried to the SCF and hence the initiation of the session transfer may fail. However, this issue is not further discussed in this paper.
-
For the case when SIP is used, the SIP INVITE must carry the parameter used for correlation to the IMS. This requires that the MSC Server has a SIP UNI or SIP NNI. 

Notes: 
· In case of SIP NNI, and if the MSC Server is placed in a visited network, the MSC Server must be capable of finding an IBCF and the SIP interconnect must not screen important information (e.g. calling party number may be screened today). 
· In case of SIP UNI, it is required to use an IMS registration as for an MSC server enhanced for ICS, however such an registration would have to be performed prior receiving relocation request as specified in TS 23.216 in order to not delay the origination of the session transfer request. 
· Whether to use SIP UNI or SIP NNI is not subject of this paper.
2 Conclusions
The correlation of session transfer requests send either by the UE or the MSC Server enhanced for ICS and/or SRVCC with the anchored session in the SCC AS requires that

A) The UE or MSC Server include information into the session transfer request suitable for correlation and 
B) The SCC AS has sufficient information for correlation. 
There may be a need for a solution where in some cases the Instance ID and in some other the C-MSISDN is used as information provided by the UE or the MSC Server. The main reason for this is to minimize the impact on the MSC servers currently not enhanced for ICS or for the MSC Server enhanced for SRVCC but not supporting SIP. The solution for correlation of session transfer requests can be described as follows:
-
The SCC AS performs the correlation of session transfer request with the anchored session. 

-
The SCC AS uses information provided in the incoming SIP INVITE for correlation. Candidates for this information provided by the UE or the MSC Server are the C-MSISDN or the Instance ID.

-
Additional information on the binding of C-MSIDSN to IMPI needed for correlation is provisioned in the user profile in the HSS. C-MSISDN is not shared amongst multiple IMSIs in CS. 
-
During registration procedure or when receiving a session transfer request with a C-MSISDN, the SCC AS retrieves the additional information needed for correlation from the HSS. 
-
When sending the session transfer request by or via the MSC Server, then

-
The Instance ID is used when  
-
MSC Server enhanced for ICS has registered the user in the IMS. 
-
The C-MSISDN is used when 
-
ICS capabilities can’t be used by neither the UE nor the MSC Server (i.e., The MSC Server is either not enhanced for ICS or has not registered the UE in advance). 
- 
SIP is used from the MSC Server enhanced for SRVCC.
-
ISUP is used from the MSC Server enhanced for SRVCC. 

3
Proposal
It is proposed to discuss the above-provided conclusions and if agreeable to consider the changes proposed in S2-087454 for TS 23.237. 
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