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1 Introduction

From RAN2 #97bis meeting, the agreements regarding RLC PDU header format is as follows:
Agreements on RLC PDU format

-
NR RLC PDU and NR RLC PDU header should be byte-aligned.
-
NR RLC PDU will not include Length Indicator (LI) field.
-
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 and SO field is needed just in the case of the middle SDU segment or the last SDU segment.  

-
NR RLC TMD PDU only consists of a Data field and does not consist of any RLC headers.
-  FFS if NR RLC UMD SDU should not include SN field and only NR RLC UMD SDU segment should carry SN field
-
NR RLC AMD PDU includes a 1-bit D/C field, 1-bit P field

-
RLC status report format is byte-aligned

-
Introduce a new field(s) “NACK SN range” in the status report format. FFS the details of this field and how the status report is coded
In this contribution, we will discuss the SN field of RLC UMD PDU and the size of the SN.
2 Discussion
In LTE, the UMD PDU consists of a Data field and an UMD PDU header [1]. 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, an E and a SN. The extension part of the UMD PDU header itself is byte aligned and consists of E(s) and LI(s).
Observation 1 In LTE RLC UMD PDU, the extension part of the header consists of LI(s) and E(s), which will be not included in NR RLC PDU. 
LTE RLC UM is used for transmission of delay sensitive packets, such as VoIP packets or audio/video streams. An UM RLC entity is configured by RRC to use either a 5 bit SN or a 10 bit SN. The SN size depends to two factors in RLC UM, one is the traffic arrival rate from the higher layer, the other the window size maintained in the RLC receiver entity. The receiving window is mainly for reordering received RLC PDU so that the reassembled RLC SDUs can be delivered to PDCP in sequence. Generally, the window size is half of the sequence number space, e.g., RLC in UM mode with SN Size = 5 bit, reordering window size is 16.
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.

Observation 2 In LTE RLC UMD PDU, different SN size is for different traffic arrival rate and reordering window length.
However, 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. There is no reason still to maintain the reordering window in the RLC receiving entity. 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. 

Proposal 1 RLC UMD PDU containing complete RLC SDU should not include SN field 

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 2 RLC UMD PDU containing RLC SDU segment should include SN field. 

Given the above proposals, the SN size would only depends on how many RLC SDUs are segmented, since only RLC PDU containing RLC SDU segment include SN field, and as agreed the byte segments from an RLC SDU can be associated with the same RLC SN. The number of RLC SDUs to be segmented is closely related to the size of RLC SDU and the uplink resource. 
Observation 3 NR RLC UDM PDU SN size depends on how many RLC SDUs are segmented.
With the pre-processing in NR, the RLC PDU can be pre-created without getting the uplink grant. This implies that the segmentation only happens when the grant is received (if needed). At this stage, the SN would be needed only for those RLC PDUs which contain RLC SDU segment. Compared to LTE, the SN size will be largely decreased. It’s possible that 5 bits SN is enough to cover the all the RLC PDU containing RLC SDU segment.
Proposal 3 UM RLC entity is configured by RRC to use only a 5 bit SN.
3 Conclusion

Based on the discussion in section 2 we have the following observations and proposals:
Observation 1
In LTE RLC UMD PDU, the extension part of the header consists of LI(s) and E(s), which will be not included in NR RLC PDU.
Observation 2
In LTE RLC UMD PDU, different SN size is for different traffic arrival rate and reordering window length.
Observation 3
NR RLC UDM PDU SN size depends on how many RLC SDUs are segmented.


2Proposal 1
RLC UMD PDU containing complete RLC SDU should not include SN field


2Proposal 2
RLC UMD PDU containing RLC SDU segment should include SN field.


2Proposal 3
UM RLC entity is configured by RRC to use only a 5 bit SN.
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