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Discussion
1 Introduction

To allow UE vendors not to over-provision their implementation, it was proposed to define the number of DL PDCP SDUs that UE is required to be able to handle. The agreement was made at RAN2 #61bis meeting as shown below.
	Agreements: 

We will have a DL limitation in PDCP SDU’s per TTI linked to the UE category. The exact numbers are FFS, but they will be higher than indicated in table 1 in R2-081476. 


After RAN2 #61bis, number of contributions have been submitted but the issue has not been discussed. Although companies paid attention to the issue and contributions have been submitted continuously, still number of issues are not certain. This contribution discusses those points to close the open issue. 
2 Discussion
Whether the capability will be tested ?
Even though the original intention of the discussion has had nothing to do with UE conformance test, one can not entirely rule out the possibility that the number of DL PDCP SDUs per TTI is defined as a test case for REL-8 UEs. In fact, RAN5 is considereing to test PDCP throughput. When it comes to specify the test cases for PDCP thoughput, they could include the number of PDCP SDUs in the test case. 
Bearing this in mind, it is now more important for UE vendors to have rather conservative values for the number of PDCP SDUs that UE is required to be able to handle. It should be pointed out that we have just two months to go until the completion of REL-8, so it wouldn’t be acceptable for some UE vendors to accept strick requirements at this moment of time.
Conclusion 1. The minmum number of DL PDCP SDUs per TTI linked to the UE category should be set conservatively. 
Whether only downlink will be specified?
One can argue that UL capability is important as well, which is basically true. However it should be pointed out that the original agreement was only for DL and having new requirement for UL wouldn’t be acceptable at this late stage. 
Proposal 1. The minmum number of UL PDCP SDUs per TTI linked to the UE category is not defined.
How the number of PDCP SDUs should be specified?
There are two proposals on the table [1][2]. The baseline assumption is same that 1500 byte TCP segments and TCP ACKs are multiplexed together in a maximum size downlink TB. The number of PDCP SDUs per TTI is the sum of number of TCP segments, TCP ACKs (corresponding to the UL TCP segments) and margin. Both proposals assume that delayed ACK is not used, thus one TCP ACK per TCP segment is generated. In spite of the similar assumptions, there are huge difference between two proposals because of assumed margin. 
	UE CAT
	# of TCP segments per TTI in DL
	# of TCP ACKs in DL
	Sum
	Number of PDCP SDUs per TTI

	
	
	
	
	Proposal in [1]
	Margin
	Proposal in [2]
	Margin

	1
	1
	1
	2
	10
	8
	5
	3

	2
	5
	3
	8
	20
	12
	10
	2

	3
	9
	5
	14
	35
	21
	15
	1

	4
	13
	5
	18
	45
	27
	20
	2

	5
	26
	7
	33
	65
	32
	35
	2


[1] argues that the calculated number of PDCP SDUs is based on the possible maximum size of IP packets thus sufficient margin need to be guaranteed. In [1] 4 times margin is added to the calculated value for CAT 1, 1.5 times for CAT 2 & 3 and one times for CAT 4 & 5. Those values seem too much to be defendable. First of all, the benefit of having high number is just to ensure that DL PDCP SDUs are not dropped in a UE in extreemly rare cases, e.g. where only one or two UEs are in a cell to be scheduled. Thus the gain is very limited, but the lose is such that all UE are required to equipped with high processing power to increase the cost, which seems not defendable.Secondly some margin is already assumed by not assuming delayed ACK. One can argue that because of HARQ operation, multiple TCP segments are released together, which increase the risk that some of them are dropped in the network because of congestion to stop delayed ACK operation. But if that happens, anyway the maximum throughput will not be achieved. Therefore, our assumption is that when we are talking about the number of PDCP SDUs to guarantee the maximum physical layer throughput favorable network condition shall be assumed where wireless link is the bottleneck. 
Based on above arguements, the proposed values in [2] is more acceptable to us. One can argue that margin is too samll, but our understanding is as presented above that the baseline value already include some margin by not assuming delayed ACKs. 
Proposal 2. To define the minimum number of DL PDCP SDUs per TTI as proposed in [2] 
3 Proposal
Based on the observation that the number of PDCP SDUs UE is required to be able to handle per TTI could be tested, it is proposed to set the value conservatively. More specifically following two proposals are made. 
Proposal 1. The minmum number of UL PDCP SDUs per TTI linked to the UE category is not defined.
Proposal 2. To define the minimum number of DL PDCP SDUs per TTI as proposed in [2] 
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