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1 Introduction
Short sequence number has been a well known source of problem in RLC UM. This harms the effectiveness of selective combining[1], and may cause unnoticed SN wraparound in HSDPA/EUDCH. This paper analyzes the problems, and proposes a way-forward for the issue..

2 Selective Combining in MBMS 
For MBMS selective combining to work, cells being involved are required to be synchronized within 64 PDUs, which is the half of the what RNC UM sequence number identifies. UEs doing SC is also required to give up selective combining for the PDUs whose SN is out of SC window with the size of 64 PDUs. 

Above means that synchronization requirement of network and reordering capability of UE are affected by the RLC SN space of UM. 

Below table lists the synchronization requirements in milliseconds under various circumstances.

	PDU size
	RAB data rate (bps)
	Timing Req. (msec)

	320
	32000
	640

	320
	64000
	320

	640
	32000
	1280

	640
	64000
	640


Considering that the main application to be selectively combined is streaming services, and that typical value for allowed transfer delay for the class is 1 ~ 2 seconds[2], larger than 2 seconds timing requirement is meaningless. On the other hand having looser timing requirement gives us better opportunity to maximize selective combining gain, and easier cell synchronization. In that sense timing requirement around 2 seconds would be the best one, and the above values look a bit short. 

There seems number of solutions available to enlarge the timing requirement.

· Having larger sequence number of 12 bit.

· This is somewhat over provisioning. This solution makes the timing requirement 32 times looser, which is well above 2 seconds.

· This is costly in a sense that you have one more byte for every RLC PDU. 

· Having larger PDU size.

· It is implementation-oriented solution. So there is no need to change specification.

· Given 80 msec TTI, There are no reason not to have e.g. 1280 bit or 2560 bit PDU makes sense. 

· In PS RAB, PDU size is not restricted to a specific value, and deciding RLC PDU size is rather RRM operation. So having larger PDU size does not impose any technical difficulty.

· Having MCCH based solution.

· If we have retard/ahead indication in Neighbouring cell information, timing requirements could be doubled. 

· For example, if a neighbour cell is indicated as ‘retard’, then RLC PDUs from the cell will be behind from the serving cell’s RLC PDU but within 128 PDU window.

· This does not come absolutely free, but with much less cost comparing to the first solution.

We assume that the second or the third solution is enough as far as selective combining concerned.

3 Unnoticed SN wraparound in HSDPA/EUDCH
The problem has been pointed out from the very beginning of HSDPA standardization, but has not been taken as serious because the usage of RLC UM is restricted to the PS conversational RAB only, meaning that there is no real application using RLC UM mapped to HS-DSCH. 
However a solution over Iub has been approved that Priority Queue accommodating RLC UM is known to Node B scheduler so that the scheduler take care not to transmit RLC UM PDU at too high speed.

The same reason and the same solution could be given to EUDCH, where PS conversational RAB is out of consideration as well. 

Then our assumption is that current RLC UM is ok for HSDPA and EUDCH. 
4 High Speed PS Conversational RAB
High speed PS conversational RAB like video telephony would be a important service someday. Then we could have the same problem as the HSDPA case, but a real problem in this case.

Below table lists the interruption time required for SN to be wraparound without receiver’s notice. 

	PDU size
	RAB data rate (bps)
	Interruption time (msec)

	640
	128000
	640

	640
	256000
	320

	640
	384000
	213.3


In any sensible implementation, longer than e.g. 500 msec interruption time would be considered as ‘radio link failure’. But 320 msec is not easy to judge. User would be willing to tolerate such amount of interruption rather than drop the call. 

If 320 msec’s interruption is not considered as radio link failure, then we have chance to experience SN wraparound with good probability. 

As a solution, we could enlarge SN space or we could have larger PDU size as like in the MBMS SC case. 

We believe the second solution would be enough, where 2560 bit PDU tolerate around 800 msec interruption. 

5 Conclusion
It is proposed to discuss the issue to see if we can agree that it is enough to have implementation wise solution.  
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