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1. Introduction
This paper is aimed at clarifying what coordination of Iu signalling connections at target RNC is needed in case target SGSN rejects a PS handover request for SRVCC from E-UTRAN to UTRAN.
2. Discussion
2.1. PS handover rejection by target SGSN

If a handover is performed towards both CS and PS domains, target RNC can proceed to assign CS and PS resources after receiving relocation request messages from both domains as described in [1] below (step 7 in Annex, Fig.1):
7.
After the target RNS/BSS receives both the CS relocation/handover request with the PS relocation/handover request, it assigns the appropriate CS and PS resources.
By receiving the relocation request message from either CS or PS domain (step 5c or 6b in Fig.1), the target RNC can learn whether the CS and PS handover is requested from the Number of Iu Instances IE within the Source to Target Transparent Container IE [2]. TS 25.413 subclause 8.7.5 also states this Iu signalling coordination as follows:
-
The target RNC shall generate and send RELOCATION REQUEST ACKNOWLEDGE messages only after all expected RELOCATION REQUEST messages are received and analysed.
As long as all the expected request messeges are received by the target RNC, the current specification covers possible scenarios including PS handover failure at targer RNC. However, PS handover can also be rejected by target SGSN as described in TS 23.401 subclause 5.5.2.1.2 [3] below:
The target SGSN establishes the EPS Bearer context(s) in the indicated order. The SGSN deactivates, as provided in step 7 of the execution phase, the EPS Bearer contexts which cannot be established.
The target RNC is not aware of rejecting the PS handover by the target SGSN. To proceed with SRVCC, the target RNC has to send back an acknowledgement message without receiving the PS handover request somehow. Possible solutions are discussed below.
2.2. Solutions for PS handover rejection by target SGSN
In case of the PS handover rejection by the target SGSN, following solutions can be considered:
Solution 1:
Timer based approach

The target RNC has a timer for the PS relocation preparation. When the target RNC accepts the CS handover request, the timer is started. If the timer expires, the target RNC sends back the CS handover request acknowledgement (step 8a in Fig.1). The target RNC stops the timer upon receiving the PS handover request, if running. 
This solution can support the concerned case without introducing new procedures and IEs. Expected specification impacts are to clarify the target RNC behaviour as Iu signallling coordination in the RANAP specification [2]. Longer handover latency by conservative timer value would be the drawback of this approach. 
For optimisation to resolve the drawback, the following signalling based approach based on the existing procedure can be considered:
Solution 1a:
PS handover failure indication from source MME to target RNC via CS domain procedure
When source MME receives a Forward Relocation Response message with failure cause from the target SGSN, a SRVCC PS to CS Request message is sent to MSC again adding PS handover failure indication. 
With this approach in addition to Solution 1, the target RNC can send back the acknowledgement message before the timer expiry. However, new information indicating the PS handover failure needs to be added to the Sv SRVCC PS to CS Request and the Iu Relocation Request messages [2, 4]. The target RNC behaviour on receiving a duplicate request message also needs to be specified in [2]. 
3. Summary and proposal
Solutions to proceed with SRVCC in case PS handover is rejected by the targer SGSN were discussed. In conclusion, the followings are proposed:
Proposal 1:
The target RNC should be able to send a Relocation Request Acknowledge message for the CS domain without receiving a Relocation Request message from the PS domain.
Proposal 2:
Solution 1, i.e., the timer based approach should be adopted. 

Proposal 3:
The need of Solution 1a, i.e., the signalling based approach should be discussed. 
A CR to TS 25.413 will be proposed according to the agreement. 
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Fig.1
SRVCC from E-UTRAN to UTRAN with PS HO support [1]
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