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1 Introduction

During NR study phase, RAN2 has decided to modify some RLC functions such as concatenation, segmentation and reordering to support very high data rate compared to legacy LTE. In this contribution, we discuss the impact of the changes to NR RLC header format.
2 Discussion
2.1 RLC SN Size
Figure 1 shows the overall NR layer 2 data flow described in TR38.804 [1]. The main change of RLC packet processing is that RLC concatenation was removed, compared to LTE. As a consequence of no RLC concatenation, we see that there is a one-to-one mapping between PDCP PDU and RLC PDU without segmentation. In case of segmentation, one PDCP PDU can be divided into more than one segment. From these reasons, it is clear that the size of RLC SN should be greater than or equal to that of PDCP SN. 
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Figure 1. Overall Layer 2 data flow [1]
By the way, the size of RLC SN is determined in order to avoid any shortage in high data rate scenario where almost all SNs on reordering window are used. In this case, most of RLC SDUs are concatenated in MAC layer, rather than segmented in RLC layer. Only one or two RLC SDUs contained in one MAC PDU will be segmented. In other word, the ratio of segmented RLC SDUs in high data rate scenario is very small. Furthermore, SO-based segmentation can make all segments of one original SDU share one common RLC SN [2]. So, increase of the sequence number size due to segmentation is not necessary.
Proposal 1. The size of RLC SN should be the same as that of PDCP SN. Detail is FFS.
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Figure 2. UMD PDU with 10 bit SN in LTE [3]
2.2 Fields in RLC Header
Figure 2 shows a UMD PDU format with 10 bit SN in LTE [3]. Compared to NR, LTE UMD PDU header includes LI and E fields to support to concatenate a few RLC SDUs into one RLC PDU. Those fields are no longer necessary in NR. Even though RLC out-of-sequence delivery is allowed, RLC SN is still essential in UM to support segmentation of an RLC SDU and reassembly of the segments. RAN2 also agreed to support SO-based segmentation for initial segmentation. Thus, SO field is required in UM. Finally, a few bits for indicating segmentation indication whether or how the SDU is segmented should be defined regardless of detail of segmentation which are recently being discussed in RAN2 [2].
Proposal 2. UMD PDU header consists of RLC SN, Segmentation information (Detail is FFS), and segment offset (SO).
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Figure 3. AMD PDU segment with 16 bit SN and with 16 bit SO in LTE [3]
Figure 3 shows an AMD PDU segment format with 16 bit SN and 16 bit SO in LTE [3]. As similar to UM, NR AMD PDU does not require LI and E fields due to removing RLC concatenation. Since RLC AM performs ARQ, segmentation and reassembly, SN is essential in AM. Also, the usage of SO-based segmentation is extended to cover initial segmentation as well as resegmentation. Thus, SO field is still required in AM. In contrast with UM, AM performs ARQ including polling and status reporting. As a result, poll bit and D/C bit should be needed.
Proposal 3. AMD PDU header consists of D/C, Poll bit, RLC SN, Segmentation information (Detail is FFS), and segment offset (SO).
3 Conclusion

Based on the above, we propose the following:
Proposal 1. The size of RLC SN should be the same as that of PDCP SN. Detail is FFS.
Proposal 2. UMD PDU header consists of RLC SN, Segmentation information (Detail is FFS), and segment offset (SO).

Proposal 3. AMD PDU header consists of D/C, Poll bit, RLC SN, Segmentation information (Detail is FFS), and segment offset (SO).
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