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Abstract of the contribution: Clarifications of Alternative 9, based on questions raised during offline discussions
Introduction
There are a number of issues that have been raised in previous meetings and off-line during the multi-company discussion on eSRVCC and this contribution proposes to address these concerns.
Proposed changes

6.9
Alternative 9 – SR-VCC Enhancement using media detection
6.9.1
Introduction

This alternative proposes a modification of the MGW and MSC Server to support detection of the arrival of the first CS downlink media from UE-B, and triggering the UE-A to handover based on that event. In the flows included below the slope of the flows indicates the transit time of the signalling and media. The duration of the voice breaks experienced by UE-A and UE-B are shown separately as the downlink voice break and the uplink voice break. 
A UE following RFC 3264 [11] will listen to the old source until media from the new source is available. However, depending on UE implementation and the usage of gating functions in the network (PCC, TrGWs etc), the switch between PS UL/DL and CS UL/DL may start at the return of the 200 OK. Such implementations in the UE and network gating functions should be avoided, and it is proposed that if this alternative solution is selected then, if necessary, updates should be made to the existing specifications to clarify the expected behaviour.
There has been some concern that allowing the reception of media before the 200OK could be at the risk of exposing entities to the reception of stray packets, or even use of the IP address/port information by a fraudulant node. However, we note that completely closing such vunerability isn’t in line with RFC’s and in fact would have an impact on all features (such as Inter-UE Transfer) where updates occur. 
UE-A is triggered to begin to handover by detection (by the network) of the arrival of the first downlink CS media packets. The downlink packets are detected by the MGW and an indication sent to the MSC Server to trigger the HO CMD.

The call flow with the new media detect functionality is shown in figure 6.9-1.
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Figure 6.9-1: Non-roaming scenario with new media detect functionality

If no media is detected by the MGW before the arrival of the 200OK then the network should initiate the handover when the 200OK arrives. 
In this new procedure, it is the downlink break that is determined by the time it takes for UE-A to re-tune. However, because this re-tune time is typically shorter than the transit time of the 200OK, it will be the arrival of the 200OK that determines when the first CS uplink data can be sent towards UE-B. In the example above, and typically, this means the uplink break is longer than in the baseline case. Approximately, it is the transit time of the 200OK, minus the media transit time, and so will certainly be at least 100ms shorter than the downlink voice break in the default procedures (since that is the 200OK transit time PLUS the re-tune time.

It is expected that the performance target of 300ms is only exceeded for the roaming scenarios when the network is experiencing peak load, and even then the break will not exceed 400ms. (See below for the possible use of a fixed delay to reduce the break further.) Compared with the baseline procedure, the interval between the Measurement Report and handover command will in general be increased by a time equal to the transit time of the INVITE plus the transit time for the first CS downlink media. In cases where there is no downlink media before the 200OK arrives, the interval will be increased by the transit time of the INVITE plus the transit time of the 200OK.
Such additional delays to the handover would certainly be an issue for LTE -> LTE scenarios, but in SRVCC we are discussing inter-RAT handover (different bands). The additional delays do not seem to be out of keeping with the delays typically experienced in inter-RAT (UMTS -> GSM) handovers. The main scenario we see as raising potential issues is in large cities, with deep fading, but in this case such areas can be expected to have a full LTE roll-out. It is also possible to engineer the handover parameters/thresholds to cause an earlier handover, so that additional delays in handover as a result of this alternative are cancelled out. It is also possible, if seen as beneficial, for Release 10 UE’s to be updated to support pre-handover signalling, as described in Annex A.
In fact, the duration of the break experienced by UE-B can be further reduced by adding a delay between the detection of CS media by the MGW and the MSC Server sending the handover command. This has the effect of increasing the voice break at UE-A, but by selecting an appropriate delay value an appropriate balance between the two voice breaks can be achieved.

An example of this is shown in figure 6.9-2.
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Figure 6.9-2: Media detect function with delay before sending HO CMD

The additional delay extends the downlink break, but shortens the uplink break. By selecting an appropriate delay duration, a balance between uplink and downlink breaks can be chosen. It is expected that it is possible to bring the worst-case scenario voice break in under the target of 300ms.

6.9.2
Call flows

Below is an example call flow for this solution, based on the call flow for SRVCC from E-UTRAN to GERAN without DTM support, as described in TS 23.216 [10], clause 6.2.2.1. The only modification to the baseline SRVCC procedures is to add an event signalled from the MGW to the MSC Server when the first downlink CS media arrives at the MGW.
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Figure 6.9.2-1: SRVCC from E-UTRAN to GERAN without DTM support, using media detect

Steps 1 – 10 are as described in TS 23.216 [10], clause 6.2.2.1.

10a.
Arrival of the first downlink CS media from the remote end causes an event to be sent from the MGW to the MSC Server. This event triggers Step 13, as described in TS 23.216 [10].

Steps 11 – 24 are as described in TS 23.216 [10], clause 6.2.2.1.
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