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1. Introduction
In the last RAN2#98 meeting, the following agreements regarding RLC UM operation were captured [1]:
Agreements:
=>	Duplicate detection in RLC UM is not necessary. 
In this contribution, we will analyze the details about RLC UM SN removal. And our proposal will be given.
2. Discussion
During NR SI period, RAN2 agreed to move the re-ordering function of RLC to the PDCP layer. And from last meeting RAN2 agreement, duplication detection in RLC UM is not necessary. Hence the only purpose of RLC UM SN is for reassembly of segments. There is no need to add SN in a complete RLC UM SDU. Only RLC UM SDU segments need SN.
Proposal1: Only RLC UM SDU segments shall carry SN field.
RAN2 had agreed that NR RLC PDU will use 2-bits “FI-like” field to distinguish the complete RLC SDU, the first SDU segment, the middle SDU segment and the last SDU segment. Hence this FI field can indicate whether a SN field is followed or not. When FI field indicates a complete RLC SDU, SN field is not present. When FI field indicates any type of segments, SN field is included in the header. 
Proposal2: FI field has the same meaning as for RLC AM and shall indicate on top whether an SN field follows or not.
If only RLC UM segments consume SN, the SN space will be reduced greatly. Therefore, if UM PDU header can be reduced from regular two bytes with 12 bit SN to 1 byte, there will be some overhead reduction benefit. From the perspective of byte-alignment, 6 bits SN with 2 bits FI field will fit in just one byte. Next step is to evaluate whether 6 bits SN is enough or not for some bad situation. With an extreme assumption that every transport block includes two segments in the beginning and in the end, the biggest harm is that the segments belonging to first SN cannot be reassembled successfully and the segments belonging to the same wraparound SN will arrive. Then RLC receiver will be confused and perform wrong reassembly.  In the above case, the delay between first segment and the segment belonging to same wraparound SN will be about 2^6 (one SN consumption per TTI) = 64 TTI.  In this long period, the related HARQ retransmission of first segment should have ended. Hence 6 bits is enough to cover most cases.
Observation 1: Limiting the SN field to RLC UM SDU segments provides one byte header reduction for all UMD PDUs.
Proposal 3: RLC UM supports a 6-bit SN for segment PDU only.
In the following figure, we give the corresponding UMD PDU formats. In RLC PDU format, FI field is reused to indicate whether an SN field or an R field follows. 
	

Figure 1 UMD PDU for complete SDU
	

Figure 2 UMD PDU for segment (without SO)


3. Conclusion
Based on the analysis in section 2, the following is observed and proposed:
Proposal 1: Only RLC UM SDU segments shall carry SN field.
Proposal 2: FI field has the same meaning as for RLC AM and shall indicate on top whether an SN field follows or not.
Observation 1: Limiting the SN field to RLC UM SDU segments provides one byte header reduction for all UMD PDUs.
Proposal 3: RLC UM supports a 6-bit SN for segment PDU only.
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5. Text proposal

[bookmark: _Toc477961595][bookmark: _Toc480393682][bookmark: _Toc484620875]6.2.1.3	UMD PDU
UMD PDU consists of a Data field and an UMD PDU header.
Editor’s note: To be updated based on agreements on supported RLC SN lengths, inclusion of RLC SN etc. 

UMD PDU consists of a Data field and an UMD PDU header.
UMD PDU header consists of a fixed part (fields that are present for every UMD PDU) and an extension part (fields that are present for an UMD PDU when necessary). The fixed part of the UMD PDU header itself is byte aligned and consists of a FI and a R for a complete SDU and a FI and a SN for a SDU segment. The extension part of the UMD PDU header itself is byte aligned and consists of a SO.


Figure 6.2.1.3-1 UMD PDU for a complete SDU



Figure 6.2.1.3-2 UMD PDU for a SDU segment without SO
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