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Abstract of the contribution: As discussed in S2-150830 last SA2 meeting, there is a problem for SRVCC voice interruption time and this paper try to further discuss this issue according to online/offline comment received from last SA2 meeting.

1 Introduction

As indicated in S2-150830, during some field tests of SRVCC among different network vendors, it has been observed that the performance for SRVCC voice interruption is not good for certain reasons (sometimes more than 800ms).
Some comments and questions were raised during last SA2 meeting, such as UE impact and the method of calculating voice interruption and this paper try to clarify these comments and questions.
2 Discussion
Comment 1：Whether the UE is impacted or not?
Answer: There is no UE impact as it has been observed in SRVCC testing that UE can send/ receive voice packet after UE is synchronized with GERAN/UTRAN.

Comment2: What is the method of calculating voice interruption?
Answer: Assuming the MSC sends/receives voice packets only after receiving HO complete, then SRVCC voice interruption is composed of some fragment procedures, i.e. T1, T2, T3, as shown in Figure 1 for LTE->UMTS SRVCC HO. Based on some field tests, T1 takes about 200ms, T2 takes about 80ms, T3 takes about 700ms, the voice interruption is T1+ T2+T3, i.e. about 200+80+700=980ms. 
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Figure 1: Time distribution for SRVCC handover procedure

Similar to the Figure 1, in the LTE->GSM SRVCC case, T1 takes about 120ms, T2 takes about 230ms. The BSS does not need to perform UE Capability Enquiry and SMC procedures before sending HO Complete to the MSC, therefore T3 is very short and can be ignored. So the voice interruption for LTE->GSM SRVCC is T1+T2, i.e.120+230=450ms.
Comment 3: Some companies commented the UE Capability Enquiry procedure could be postponed after the UE sending HO Complete to the MSC to save some time.
Answer: Assuming that some RNC could postpone the UE Capability Enquiry procedure, this could save about 400ms (marked as T4 in Figure 1) and the voice interruption is about T1+T2+T3-T4, i.e. 200+80+700-400=580, which is still more than 300ms. 
In addition, this method has some restrict on the RNC, because not all RNC from different network vendors will postpone the UE Capability Enquiry procedure. If IOT for SRVCC is performed among different vendors, it is necessary to change the behaviour of the RNC some time, or to clarify clearly in the specification that the UE Capability Enquiry procedure must be postponed and make it a standard operation. 
3 Analysis

If the MSC can send/receive voice data after receiving Handover Detection message as proposed in S2-150830, the voice interruption will be reduced to T1, i.e. about 200ms for LTE->UMTS SRVCC and about 120ms for LTE->GSM SRVCC.
Some one may argue RNC can postpone the UE Capability Enquiry to save about 400ms, but voice interruption is still more than 300ms. Furthermore this behaviour is not specified in 3GPP and is RNC dependent, which causes some IOT problems.
4 Proposal 
It proposes to clarify that MSC can send/receive voice data after receiving Handover Detection message in TS 23.216. .
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