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Abstract of the contribution: This paper discusses the issues on Roaming forwarding of signalling for CS fall back.
1. Introduction

In the reply LS (C4-132287) to S2-133834 on Roaming Forwarding of signalling for CS fall back, CT4 considered three approaches for the MT USSD service. CT4 could not reach consensus on one of the solutions for MT USSD and requests SA2 to decide the way forward.
For MT USSD, three solutions for MT USSD have been considered (in C4-132287). 
· define a new MTRF procedure for CS signalling
· request the HLR to repeat the request towards the new MSC/VLR
· support MO/MT USSD over the SGs interface w/o triggering CSFB (like SMS)
2. Discussion
Solution 1: define a new MTRF procedure for CS signalling: the old MSC/VLR relays the MT CS signalling towards the new MSC/VLR and continues to serve as a signalling relay between the requesting entity (HLR or GMLC) and the new MSC/VLR until the end of the CS transactions (which may encompass multiple messages in either direction).
The main problems with this solution are as follows:
· Would define new MAP procedures which would change the MAP stacks and the architecture.
· Would require the old MSC/VLR to remain a signalling relay until the end of the signalling transactions 
· Cannot be reused the existing MTRF for MT non-call CS requests when different software modules support   USSD, MT LR, CS calls.

Solution 2: request the HLR to repeat the request towards the new MSC/VLR: upon receipt of the MAP Update Location from the new MSC/VLR, the HLR retransmits the MT USSD requests it sent to the old MSC/VLR towards the new MSC/VLR.  
This solution proposal only impacts HLR/HSS. Regarding the argument(C4-132287)”these transactions can run in different FE nodes within the HLR, which may not allow easy correlation.”, it can be solved by the HLR handling MT request to retrieve the new MSC number from the UDR before resending the request, once the first MT request fails towards the old MSC. 
This solution can also provide a more general approach to cover HSS initiated transactions that are interrupted by an Update Location changing the VLR. A similar general handling already exists for transactions that start during an Update Location. There are also no concerns regarding different FE nodes. See annex below.
Solution 3: support MO/MT USSD over the SGs interface w/o triggering CSFB (like SMS): MO/MT USSD are transferred over the SGs interface w/o triggering CSFB, along principles similar to those used for MO/MT SMS (but using the Generic Uplink/Downlink NAS Transport procedures over NAS). CSFB is still used for non-supporting UEs.
The main problems with this solution are as follows:

-  Much impact on UE/MME/MSC/VLR/NAS

-  Cannot be applied for pure CS case, i.e. the UE moves to a new MSC/VLR during terminating non-call procedure without LTE access.

-  Cannot be applied for legacy UEs.

Based on the analysis above, SA2 considers 
· Solution 1 is complicated and has much impact on the MAP stacks and the architecture.
· Solution 2 is feasible and only has impact on HLR/HSS.
· Solution 3 has much impact on UE/MME/MSC/VLR/NAS and would not be supported by legacy UEs. It can be further discussed in future meetings if there is a requirement to support USSD over LTE.
3. Proposal
SA2 encourages CT4 to consider a general solution for Roaming Forwarding of signalling for CS fall back.
Transmitting USSD over LTE needs further investigation in future releases if there is a clear requirement.
4. Annex

TS 23.018: 5.2.1 Mobile Terminating Roaming Retry Call after successful Retrieval of Routeing Information
...

Similarly, a HLR supporting the "mobile terminating roaming retry" feature should wait for the completion of any on-going Location Update procedure when processing other terminating requests e.g. MAP-SEND-ROUTING-INFO-FOR-SM, MAP-SEND-ROUTING-INFO-FOR-LCS, MAP-ANY-TIME-INTERROGATION. More generally, this also applies to all TCAP transactions that the HLR may have to open toward a VLR (e.g. USSD, PSI).
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