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Abstract of the contribution: This paper discusses the requirement and issue about the current SRVCC and proposes the further study on it.

Introduction

SR-VCC has been standardized in Release 8 to provide seamless continuity when UE handovers from E-UTRAN/HSPA to UTRAN/GERAN or CDMA 1X RTT CS access. There are requirements to enhance Rel-8 SRVCC solution, i.e. reducing the interruption time within handover procedure.
Proposal

It is proposed to adding the analysis of handover performance of SRVCC Rel-8 into the study report as an assessment for possible solutions.
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Analysis of SRVCC handover performance from EUTRAN to UTRAN/GERAN
In 3GPP TS 22.278[x1], the requirement for voice interruption time of a RAT change is defined, which should also apply to SRVCC. 

The RAT change procedure executed to enable service continuity for an established voice call shall target an interruption time not higher than 300 ms.

According to 3GPP TS 23.216[x2], the IMS Session Transfer procedure is executed in parallel with the Handover from E-UTRAN to UTRAN/GERAN. Such as in Section 6.2.2.1, it is described as:

NOTE 3:
Steps 11 (Session Transfer and Update remote end procedure) and 12 (Source IMS access leg release) are independent of step 13(Handover from E-UTRAN to GERAN procedure).

The procedure after Relocation Preparation procedure is shown in Figure 1. To make the analysis simpler and clearer, this paper assumes that the step a1 is preformed by MSC enhanced for SRVCC at the same time with step b1, or within a neglectable short period.
Another assumption is that the transmission time for IMS bearers is short enough to be neglected in this analysis.
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Figure 5.x.1: SRVCC Rel-8 from UTRAN (HSPA) to UTRAN/GERAN
The voice downlink media flow is interrupted after step a2 or step b2, and restored after both step a4 and step b3 are finished. So the interruption time of the downlink flow is:

Td=MAX(Ta1+Ta2+Ta3+Ta4-Tb1-Tb2, Tb3)

The voice uplink media flow is interrupted after step b2, and restored after both step a4 and step b3 are finished. So the interruption time of the uplink flow is:

Tu=MAX(Ta1+Ta2+Ta3+Ta4-Tb1-Tb2, Tb3)

Step Tb1 and Tb2 happen in the network that the UE currently attaches, with few signaling nodes and faster signaling processes. It is reasonable to assume that Tb1+Tb2 is much shorter than Ta1+Ta2+Ta3+Ta4.

Then Td and Tu can be simplified as following:

Td=MAX(Ta1+Ta2+Ta3+Ta4, Tb3)

Tu=MAX(Ta1+Ta2+Ta3+Ta4, Tb3)

So the interruption time is mainly determined by the maximum of the time of the IMS SC procedure (Ta1+~+Ta4) and the time of the UE handover procedure (Tb3). 
Tb3 is specified less than 300 according to 3GPP TS 36.133[x4], and normally is about 100 ms. 

Ta1+Ta2+Ta3+Ta4 represents the transmitting and processing time delay of the messages for remote update procedure as defined in 3GPP TS 23.237[x3]. It is not only dependent on the serving IMS network of the SRVCC UE, but also dependent on the home IMS network of the SRVCC UE, and the remote network of the remote end.
If the scenarios below are taken into account, the IMS SC procedure may be comparatively a long time journey, which means the requirement of 300ms interruption time can not be fulfilled in a high probability:
· The call is inter-operator, with more entities involved;

· The remote users is roaming;
· The pool performances in any of the networks involved, causing additional delay;
· The pool performance of the remote end, causing additional delay; 

· The access bandwidth is limited;

The analysis above demonstrates that the performance of SRVCC handover is mainly dependant on the delay brought by the remote update procedure. In many scenarios, the requirement for SRVCC handover can not be fulfilled by Rel-8 SRVCC solution.

To provide a comparative handover performance to UTRAN/GERAN network, SR-VCC handover interruption time should be optimized with all the scenarios listed above considered.
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