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1. Overall Description

RAN2 thanks SA4 for their LS reply on CS voice over HSPA in R2-075227(S4-070734).

The LS had been discussed in RAN2 #60 meeting (5th – 9th November, 2007) and RAN2 perceived that SA4 touched 3 different areas, i.e, Architecture, Call scenarios and RAN performance aspects. (e.g, jitter and loss rate) Thus RAN2 has discussed the topics based on the tdoc (R2-080292) and came to the following conclusions.

· Architecture

CS over HSPA intends to map the CS service on HSDPA in DL and E-DCH on UL. HSDPA and E-DCH introduce jitter due to the nature of this radio bearer. In order to maintain the timing requirements of the MGW and UE for CS services it is intended to include one de-jitter buffer in the RNC for UL and one FOR DL in the UE. 
As a conclusion, no impact to CS CN node is foreseen. And any legacy CS CN node could be used as they are without limitations in any voice call mode. Furthermore all features related to CS voice service can be reused as they are (e.g. TFO, TRFO, AMR, wAMR, etc). Thus, SA4 doesn’t need to discuss architecture issue.

· Call Scenarios

The RNC does not have information on the call scenario therefore all call scenarios (i.e, MS to PSTN, MS to MS (both via CS over HSPA), MS to MS (one over DCH, one over HSPA)) will be supported. However it has to be understood that different call scenario will not affect de-jitter buffer management system behaviour in RNC and in UE as each de-jitter buffer management system needs to cope with UL (i.e, UE -> RNC) and DL (i.e, RNC - > UE) delay jitter respectively and independently.

· RAN Performance Aspects

For the frame loss in the RNC and impact to the MGW, the RNC will have the full control on maximum delay and frame error rate introduced in RAN, As a matter of fact, the frame loss can be better controlled with E-DCH compared to DCH due to HARQ. Thus the target frame loss configured for the connection can be maintained more reliable with HSPA than with DCH. 

RNCs will configure the operating parameter (delay and frame loss rate) below maximum UL & DL delay for E-DCH and HSDPA independently.

For the UL delay introduced by CS over HSPA, UL delay towards the CN will be fixed and RNC should set the E-DCH operating parameters based on its de-jitter buffer capacity with a maximum delay up to 50ms. 

For the DL delay, typically the maximum allowed scheduling delay and the cell capacity is trade-off and is decided by RNC. Thus the maximum DL delay can be controlled by network based on operators’ policy. (i.e, delay or capacity) The UE needs to cope with the HSDPA delay jitter variation. The maximum allowed DL delay should be up to 110ms based on the proposal in the attachment. The de-jitter buffer in the UE will be defined to cope with this maximum DL delay. However as mentioned before smaller DL delay values can be configured by operator policy. 
It is also discussed what could be the impact to the E2E delay due to the E-DCH and HSDPA parameter setting in comparison to DCH. One example parameter setting as in the attachment shows that maximum 36ms additional E2E delay comparing to DCH delay. In this calculation, it is assumed that 

for CS over DCH,

20ms air interface UL + 100 ms processing (RAN/CN) + 10ms transmission on lines + 20ms air interface DL = 150ms 

for CS over HSPA,

50ms air interface UL + 30 ms processing (RAN/CN) + 10ms transmission on lines + 80ms scheduling delay DL + 26 ms air interface DL = 186 ms 

RAN2 would like to have some feedback from SA4 on E2E delay and user perception based on above parameter setting and additional 36ms E2E delay, in the worst case. The feedback from SA4 will help operators to decide the proper parameter setting in RAN considering delay vs. capacity trade-off and to define appropriate UE dimension for the de-jitter buffer.
.
2. Actions to SA4:

RAN2 kindly ask SA4 to note the information above and give a feedback if the additional E2E delay in the range of 36 ms is acceptable in terms of speech quality.
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