Page 2
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 #62
Tdoc R2-082469
Kansas City, MO, USA  5th – 9th May 2008

Agenda Item:
6.4.8
Source: 
Ericsson 

Title:  
User Plane and signaling aspects of the HSCC enhancements
Document for:
Discussion and decision
1 Introduction
At RAN2#61bis, the WI specifying necessary enhancements to the HS-DSCH serving cell change procedure; focusing on necessary modifications to the serving cell change procedure was discussed. 

In some proposals presented under this WI, the serving cell change depend on the UE to either receive the serving cell change command in target cell, or that the UE at least receive the HS-SCCH in the target cell for the completion of the serving cell change procedure. This contribution discusses the need for a L1/L2 UL acknowledgement of the cell change procedure in addition to the RRC complete message used in current (Rel-7) systems.
2 Discussion
So far User Plane aspects of the HS cell change have not been discussed very much in conjunction to the HS serving cell change WI. Some concern has been presented for VoIP interruption in [2] and similarly to this it could be assumed that for some time-critical RT services, the existing delay might benefit from further optimizations. 

If the solution(s) improving the drop call ratio by target cell re-pointing is adopted, this entail that the re-pointing indication from the target does not contain any information bits. This means that there is no possibility to include an activation time and thus the procedure must be unsynchronized. The network will thus “not know” when the UE is present in the target cell until it has already moved there; and thus the user plane interruption will be longer compared to today. This may then motivate bi-casting of UP data to source and target NodeB in order to minimize UP data delivery. In this case, a fast indication to the target NodeB would be useful to inform the target NodeB when it can start transmission, as proposed in ‎[3].
It can be assumed that bi-casting can only be relevant for low rate real time traffic, like VoIP, since the backhaul Iub links are naturally sensitive for congestion and in addition one could e.g. foresee added complexity in handling flows that include combinations of Radio Bearers amongst other things. For interactive traffic, handover interruption should be less of an issue. In any instance, the possible impacts of bi-casting still need to be analyzed further.
Apart from the incentives for a fast UL acknowledgment that bi-casting gives the fact that some error cases might come from HS-SCCH readability. In order to minimize these it could be beneficial to have an acknowledgement of the target cell re-pointing, so that the network can retransmit the DL control in case the UE misses the HS-SCCH. 

The new acknowledgement from the UE to the target NodeB to confirm the UE reception of the re-pointing over HS-SCCH should be fast in order to terminate the bi-casting and complete serving cell change switch. This means that the target NodeB, and the source in the end, should be informed by the UE preferably with L1 or L2 signaling.
Note that this L1/2 acknowledgment would be in addition to the RRC complete message that is anyway needed to complete the RRC procedure itself.
For the case of UP interruption/delay it could though be assumed that the additional delay is significant and needs improvement (less delay). In [2] it is shown that, considering VoIP, in very rare cases; considering also that this is amongst the fractional population of UEs travelling at high speeds, the delay/lost frames are at all audible. This would then imply that the optimization for this case is highly questionable. 

In addition, if the current proposals of target re-pointing schemes could be changed so that a (type of) synchronized cell change could be supported, either by default or by configuration, the necessity of bi-casting would diminish. For instance, if the UE would include a CFN in the 1d event, similar to what is presented in [1], the actual target re-pointing could be made at a known time instance.
It has been discussed whether the UE should be required to receive two HS-SCCH simultaneously, in source and target, for re-pointing proposals. If a synchronized cell change is adopted, as mentioned above and described in [4], it could result in a UE behavior that means that the UE at CFN only listens to the target cell HS-SCCH. Unsuccessful or absence of DL control for UE could then mean that the UE must return to target or represent failure cases. In summary this would potentionally add to the incentive for a UL acknowledgment in order to minimize error cases increasing the robustness of the procedure.
Conclusion: While bi-casting in general seems to require a fast UL acknowledgement of the cell change order on HS-SCCH, it is uncertain if increased robustness in addition to the current RRC signaling  is needed either for shorter UP delay, or if a synchronized procedure is supported.

2.1 UL Acknowledgments options

In ‎[3], two alternatives for target cell acknowledgement are presented: either sending CQI=31 or by changing the UL scrambling code. We note the following issues with the two proposals: 

· Robustness of the CQI 31 solution may not be sufficient. The CQI is transmitted on physical layer, without support for retransmissions. It is assumed that RAN1 should investigate the usefulness of this mechanism.
· The UL scrambling code solution requires extra HW in all cells in the active set to listen for the new scrambling code, while still receiving the old.

Two alternative solutions, which may have some benefits over the above solutions: 

· MAC acknowledgement. Send a MAC frame containing only the Scheduling Information (SI) field containing a coding not normally used, e.g. TEBS=0 and HLID!=0. Since the MAC frame is protected by HARQ, high reliability is ensured. To ensure the MAC frame reaches the target cell, HARQ can be continued until an ACK is received from the target.

· L1 acknowledgement. Send an E-DPCCH sub-frame without an accompanying E-DPDCH transmission, or send an E-DPDCH sub-frame without an accompanying E-DPCCH transmission, or switch the UL DPCCH slot format either temporarily or permanently.
3 Conclusion
While the need for the UL acknowledgement depends on the HS Cell Change proposal(s) that is adopted for Rel-8, we propose that RAN2 in addition discuss the need for a separate acknowledgement to the target NodeB.
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