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1 Introduction

In last RAN2 #98 meeting, the NR RLC UM operation was discussed. It's not decided yet whether SN is needed for all the RLC UMD PDU or just the UMD PDU containing segments. The corresponding operation is not decided yet, and several options are available for the offline discussion as follows:
1. SN is included in every PDU 

a.  Option 1-1 with LTE window only mechanism

b.  Option 1-2 with window and timer 

2. SN is included only in SDU segments 

a.  Option 2-1 with window mechanism 

b.  Option 2-2 with one T-reassembly timer

c.  Option 2-3 with multiple T-reassembly timer
In this contribution, we give our position on which option we prefer and the detail operation.
2 Discussion
In NR, RLC functions are different from those in LTE. Firstly, as observed in LTE, the SN is used for in-sequence delivery and reassembling the RLC SDU in the RLC receiving entity. However, the reordering function is removed from the NR RLC, which means it’s not required that the RLC SDUs reassembled in the RLC receiving entity are delivered to PDCP in sequence. Thus, the SN for the RLC PDU containing complete RLC SDU can be removed, at least for the RLC PDU containing complete RLC SDU. In addition, it’s noted that RLC receiving side can distinguish the complete RLC SDU through 2 bit “FI-like” field as agreed. 

Secondly, as agreed the concatenation function is removed from the RLC but segmentation is still there, which means that the RLC PDU will at most contain one single complete RLC SDU or RLC SDU segment. In addition, it was agreed that the byte segments from an RLC SDU can be associated with the same RLC SN. Thus, from the RLC receiving side, the SN is needed to identify the RLC PDU segments (RLC PDU segment means the RLC PDU contains the RLC SDU segment) corresponding to the same RLC SDU.
Proposal 1 For NR RLC UM, only RLC UMD PDU containing RLC SDU segment should include SN field. 

Regarding the SN size, in LTE there are 5 bit SN and 10 bit SN configured. The SN size depends to two factors in LTE RLC UM, one is the traffic arrival rate from the higher layer, the other the window size maintained in the RLC receiver entity. LTE RLC UM with 5 bit SN in LTE is mainly for the voice packets, the intention is to minimize the protocol overhead over the radio. Of course, RoHC in this case has the biggest impact, but also the shorter SN helps too. Besides, 5 bits SN with a short reordering window (i.e., 16) makes sense, since there is no need to store “too old” voice packets. LTE RLC UM with 10 bit can support higher traffic arrival rate and longer reordering window, which should be suitable for the video stream packets.

In NR, given proposal 1, the SN size would be decreased since only SDUs to be segmented need SN. The problem for short SN size is the risk that the SN of the received RLC PDU may wrap round, i.e., the PDU segments are still in the buffer for reassembling while another PDU segment with the same SN from a different SDU comes to the buffer. The worst case is that there is one RLC SDU segmented per logical channel, then 5 bits SN can cover at most 4 TTI transmissions without SN wrap round in the receiver side if we assume there are 8 logical channels. If there is no CA case, 6 bits SN can cover 8 TTI each corresponding to a HARQ process in the worst case, we think 6 bits is good enough to cover most cases. Anyway, 6 bits SN can be a baseline for RLC UM, if any issue identified, more bits SN can be studied. 
Proposal 2 Use 6 bits SN as a baseline for NR RLC UM.
For the UM receive operations, we think the receiving UM RLC entity does not need to maintain a receiving window so that the all the related state variables could be removed. Multiple T-reassembly timers could be maintained for each SDU which has been segmented. During the discussions in last meeting, there are two conditions to trigger the T-reassembly timer, one is that the new RLC PDU with segment is received, the other is that the discontinuous RLC PDU with segment is identified. Based on our understanding, the T-reassembly timer can be triggered when there is a discontinuous RLC PDU segment identified, which can be achieved by the SO field in the header.
Proposal 3 Multiple T-reassembly timers can be used, each corresponding to a RLC SDU to be segmented.
Proposal 4 The T-reassembly timer is triggered only when discontinuous RLC PDU segment is identified.

3 Conclusion

Based on the discussion in section 2 we have the following observations and proposals: 
Proposal 5 For NR RLC UM, only RLC UMD PDU containing RLC SDU segment should include SN field. 

Proposal 6 Use 6 bits SN as a baseline for NR RLC UM.

Proposal 7 Multiple T-reassembly timers can be used, each corresponding to a RLC SDU to be segmented.

Proposal 8 The T-reassembly timer is triggered only when discontinuous RLC PDU segment is identified.
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