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1   Introduction
In the previous RAN2 meetings, the following agreements have been made
	· PDCP SN length should be up to at least up 18 bits (for data bearer). FFS if there are use cases in which larger value is needed and which value for AM/UM.
· PDCP SN length 12 bits is supported for RLC UM and AM and for both DRB(s) and SRB(s)
· LTE PDCP PDU format for DRBs will be the reused
· NR should support jumbo frame (9KB). FFS NR UE can support super jumbo frame (65KB) and is optional.


In this contribution, we analysed the PDCP SN size that NR should support.
2   Discussion
In LTE, the maximum PDCP SN length is 18 bits. This value could accommodate 31 Gbps (=1500*8*2(18-1)/0.05) date rate under the assumption that the PDCP RTT equals 50ms, which is greater than the maximum throughput of 25 Gbps supported by the air interface in 32 cells aggregation scenario [2]. However, the computation of the supported data is based on the assumption that the size of PDCP SDU equals 1500 byte. In NR, it is agreed that 9KB jumbo packet will be supported and it is for future discussion whether or not 65KB packet should be supported. 
Observation 1: The computation is based on the assumption that the PDCP SDU size equals 1500 bytes, while NR has already agreed that jumbo packet of 9KB will be supported. 

Moreover, the computation based on RTT is overly aggressive in that it assumed all the SNs are used in the RLC, MAC and air interface, while leaving no room for the SNs in PDCP. While, in PDCP have its own retransmission buffer and large sums of SNs will be needed. Also, to avoid the wrap-around issues, enough space for SN should also be reserved.

Observation 2: The computation based on RTT is overly aggressive.

Finally, this computation is based on the assumption that the maximum bandwidth of every aggregated cells is 20MHz and 32 cells can be aggregated, which means that a maximum of 640 MHz can be aggregated for one UE. In NR, RAN1 has agreed at least 16 cells are aggregated for one UE in CA and DC scenarios, and suggested the case with 32 cells shall be considered for RAN2 specification. For every cell, the maximum channel bandwidth is 400MHz according to Rel-15 [3]. As a result, the maximum aggregated bandwidth for a UE can be  (32*400 = 12,800 MHz) in NR, which is 20 times wider than that in LTE and the maximum bit rate could be 500 Gbps (25 Gbps*20). Because the frequency efficiency in HF is not as high as that in LF, the actual throughput in NR shall be 20 times less than that of LTE. While the relationship between maximum bandwidth and RTT is still not clear, a larger bandwidth will definitely increase the throughput and, thus, leading to a need for higher PDCP SN space.
Observation 3: In NR, the maximum aggregated bandwidth will be as large as 20 times of that in LTE. 
Based on the above observations, we make the following proposals:
Proposal 1: PDCP SN size large than 18 bits, such as 22 bits or even larger SN size shall be supported in NR.
3   Conclusion
In this contribution, we have made the following observations in regards to the PDCP SN size:

Observation 1: The computation is based on the assumption that the PDCP SDU size equals 1500 bytes, while NR has already agreed that jumbo packet of 9KB will be supported. 

Observation 2: the computation based on RTT is overly aggressive.

Observation 3: In NR, the maximum aggregated bandwidth will be as large as 20 times of that in LTE. 
Based on the above discussions, we have made the following proposals:
Proposal 1: PDCP SN size large than 18 bits, such as 22 bits or even larger SN size shall be supported in NR.
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