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1 Introduction

To speed up the recovery from the lost RLC PDUs at HSDPA cell change, UE generates RLC STATUS REPORT as soon as it moves to inter-Node B cell.

This would make the RLC level retransmission slower because RLC transmitter performs retransmission only based on the explicit NACK from the RLC receiver.

This paper presents possible solutions for the problem. 
2 Discussion
2.1 Current Situation
When HSDPA cell changes, some RLC PDUs would remain in the old cell’s MAC-hs buffer. 
One thing we should pay attention to is that the RLC transmitter retransmits a RLC PDU only when the PDU is NACKed in a STATUS REPORT, and that the RLC receiver can not NACK a PDU which is not transmitted but stored in the MAC-hs buffer. 
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Figure 1. RLC status upon HSDPA cell change

RLC PDUs are stored in MAC-hs buffer before transmitted over the HS-DSCH, and those RLC PDUs are not always transmitted before UE moves to another cell. Then those remnant PDUs in the old cell will not be identified as ‘missing PDUs’ by the UE until the first PDU arrives from the new cell. 

According to the current specification, UE sends STATUS REPORT as soon as it moves to the new cell, so it is likely that the STATUS REPORT is generated before the first RLC PDU arrives from the new cell, so that the STATUS REPORT does not contain the reception status of those PDU remaining in the old cell. 
What make it worse is that RLC receiver usually runs Timer_Status_Prohibit to prevent unnecessary retransmissions, so the recovery of PDUs remained in the old cell will be initiated only after Timer_Status_Prohibit expires.
2.2 Possible Solutions
The simplest solution is to mandate UE to send STATUS REPORT after it receives the first RLC PDU from the new cell. It can be easily reflected in the RLC specification like below. 
	11.5.2
Initiation

The Receiver shall:

-
if one of the following triggers is detected:

1)
The "Polling bit" in a received AMD PDU is set to "1";

2)
"Missing PDU Indicator" is configured and a missing AMD PDU is detected;

3)
The "Timer based STATUS transfer" is configured and the timer Timer_Status_Periodic has expired:

-
act on the trigger as specified in subclause 9.7.2.
4)
An indicator received from MAC requesting generation of a status report following MAC-hs reset:

· wait until a PDU which updates VR(H) arrives after the indication 
· generate a status report,even if the STATUS prohibit is configured to prohibit the Receiver from sending a status report containing any of the SUFIs LIST, BITMAP, RLIST or ACK as specified in subclause 9.7.2.


The drawbacks of the above solution are that recovery is delayed until the first PDU from the new cell arrives and that the recovery will be delayed further if the last PDU was in the old cell. However the last PDU problem will be resolved when Timer_Poll expires anyway, and no better solution have been found yet.  
Another solution would be to leave it as the smart RNC implementation. For example, smart RLC would react properly to the STATUS REPORT only containing ACK SUFI if it knows that the STATUS REPOT is generated due to HSDPA cell change. In the example of the figure 1, RLC transmitter will start to retransmit PDU 100 when it receives STATUS REPORT acknowleging PDU 99 and saying nothing about PDU 100, 101 and 102.   

This solution is attractive in a sense that it does not cause any standard change, and that the recovery is quicker.
On the other hand, it does not solve the problem that may happen in the uplink and it is not always possible that SRNC is aware whether a STATUS REPORT was triggered due to HSDPA cell change or not. 
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Figure 2. Unambiguity caused by RLC reordering
Let’s assume a UE is configured with E-DCH for uplink, and the UE has sent a STATUS REPORT sometimes before it peroforms HSDPA cell change. Let’s further assume that the STATUS REPORT is released from the reordering buffer after the UE is handed over to the new cell. 

Then RNC should be very smart to judge whether a STATUS REPORT is due to HSDPA cell change or not in this case. 

 Therefore it might be another solution that UE insert a special indication for the STATUS REPORT when it is generated after HSDPA cell change. There remain reserved code points for SUFI and having the indication wouldn’t be difficult.
3 Conclusion

There are 3 solutions identified

· UE generated STATUS REPORT after it receives the first non-retransmitted PDU from the new cell.

· RNC reacts to the STATUS REPORT differently if it is due to HSDPA cell change.
· STATUS REPORT due to HSDPA cell change is indicated explicitly , and RNC reacts to the STATUS REPORT differently if it is due to HSDPA cell change. 
We believe that the solution should be valid for both UL and DL, as long as standard impact is marginal, and we also believe that the first solution performs better than the current mechanism and that the first solution is the simplest and  the straightforward one among three solutions above. 
It is proposed to discuss the problem and the solutions in the section 2. If any solution success to draw RAN2’s consensus, Samsung will happily draft a CR for the next meeting.
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