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Introduction
In the last RAN2#97bis meeting, the following agreements regarding RLC UM operation were captured [1]:
Agreements
-     FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field
-	In NR, RLC UM has no transmit window
-	RLC AM/UM receiver does not store complete RLC SDUs, just RLC SDUs segments
=>	If a segment is detected to be missing, then all stored segments associated to the RLC SDU can be discarded.  FFS how a missing segment is detected if a timer mechanism is used (e.g T-reassembly).
=>	Duplicate detection functionality is kept as a baseline. FFS if duplicate detection can be removed.  
=>	RLC UM receive window operation is maintained similar to LTE.  If duplicate detection is removed from RLC UM then the need for the window will depend on the mechanism use to discard.
In this contribution, we will analyze the details about RLC UM SN removal. And our proposals will be given.
Discussion
During NR SI period, RAN2 agreed to move the re-ordering function of RLC to the PDCP layer. For LTE RLC, the UM window is just an upper layer driven receiving window for re-ordering function. If the re-ordering function is removed, RLC UM SN is not needed except to reassemble segments. 
There are two main potential purposes of RLC UM SN: 
· One is for possible duplication detection;
· The other is for re-ordering of segments. 
RLC duplication detection will only have some effects for PDCP control PDU due to no PDCP SN in control PDU. But for PDCP control PDU, especially for ROHC feedback, out of order PDUs will need to be handled carefully because current ROHC profiles have a default understanding that lower layer can guarantee in-sequence delivery. Since according to current NR agreement RLC UM  no longer implements re-ordering for ROHC feedback, PDCP layer should do it by itself and also include duplication detection.  That is to say, PDCP layer will provide re-ordering and duplication detection function for both data PDU and control PDU. Hence there is no need to keep redundant duplication detection function in RLC.
In our companion contribution [2], we analyze how UM reassemble function can work well without RLC UM SN for a complete PDU. A reassemble timer will replace current t_Reordering timer. There is no need for missing PDU detection triggered by the later PDU. Hence from the perspective of reassembly, RLC UM SN can also be omitted. 
 Proposal1: A complete NR RLC UMD PDU will not include SN field.
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 be 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 packet is segmented into two parts, 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 * 2 (one SN consumption per 2 TTIs) = 128 TTI.  In this long period, the related HARQ retransmission of first segment should have ended. Hence 6 bits is enough to cover all cases.
Proposal 2: 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. There is no more other new mechanism.
	

Figure 1 UMD PDU for complete PDU
	

Figure 2 UMD PDU for segment



Proposal 3: RAN2 is proposed to adopt the above PDU formats as RLC UMD format.
Proposal 4: FI field is reused to indicate whether a SN field follows or not.
 Conclusion
Based on the analysis in section 2, the following is proposed:
Proposal 1: A complete NR RLC UMD PDU will not include SN field.
Proposal 2: RLC UM supports a 6-bit SN for segment PDU only.
Proposal 3: RAN2 is proposed to adopt the above PDU formats as RLC UMD format.
Proposal 4: FI field is reused to indicate whether a SN field follows or not.
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