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1   Introduction
In RAN2#98, the following agreements were made regarding LCP [1]:
	1.
UE shall support segmentation for all services as well as be prepared to segment for every transmission based on the given limits (parameter X in LCP) for both RLC AM and UM.   The value X is not configurable and the exact value is FFS.  

2.
As in LTE, temporary negative token in LCP to skip segmentation and maximise transmission of data is adopted for NR as well.   

3.
FFS if in LTE the UE could skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation.  This is handled by the UE implementation.


In this contribution, we will discuss how to perform LCP when segmentation of packets is needed.
2   Discussion 
In LTE, segmentation is always enabled to maximize resource utilization and maximum throughput. In NR, one of the important goals for Layer 2 optimization is pre-processing. Therefore during the previous meetings, some companies proposed to disable segmentation to enable full pre-processing for some cases[2][3]. In order to avoid scheduling deadlock and resource waste, in the last meeting, it was agreed that segmentation cannot be disabled for any services. 
Although segmentation is always enabled, it can be optimized during LCP by setting some rules. In LTE, in order to minimize the odds of segmentation, some LCP rules are set. It is agreed that in NR, temporary negative token in LCP to skip segmentation rule is reused. Besides, when the remaining grant is less than X whose exact value is discussed in [4], padding will be added instead of segmentation. 

In addition to these two rules, another rule was also discussed in last meeting, i.e. whether the UE could skip segmentation for one LCH of higher priority with Bj>0 when there is  data for transmission in another lower priority LCH that does not require segmentation. During LTE LCP, the UE shall follow strictly the procedure and rule based on the configured PBR and logical channel priority. Take the following case as an example, LCH 1 has higher priority than LCH 2, but the remaining grant is less than the size of the next RLC SDU in LCH 1 and larger than the size of the next RLC SDU in LCH 2. According to the LTE LCP procedure, UE will perform segmentation to transmit the RLC SDU segment from LCH 1. Obviously this segmentation will cause additional processing  time and thus is not beneficial to pre-processing if it is reused in NR. However, if the UE is allowed to skip segmentation for the higher priority LCH with Bj>0, in case there is a large packet (e.g. jumbo packet) in the LCH, it is possible that most of the grants are less than the packet size and thus the large packet can be de-prioritized by the UE. 
Observation 1: if the UE is allowed to skip segmentation for the higher priority LCH with Bj>0, in case there is a large packet (e.g. jumbo packet) in the LCH, it is possible that most of the grants are less than the packet size, so that the large packet can be de-prioritized by the UE.
On the other hand, even if the UE is allowed to skip the higher priority LCH, it is still possible that the segmentation is still needed after a packet in the lower priority LCH is put into the resource. Therefore, skipping the segmentation in this case does not really address this issue. According to the analysis, we prefer to not allow the UE to skip segmentation for the higher priority LCH with Bj>0.
Proposal : The UE is not allowed to skip segmentation for the higher priority LCH when there is data for transmission for another lower priority LCH that does not require segmentation.

3    Conclusion
By discussing the LCP rules related to PDU segmentation, we have the following proposal:

Observation 1: if the UE is allowed to skip segmentation for the higher priority LCH with Bj>0, in case there is a large packet (e.g. jumbo packet) in the LCH, it is possible that most of the grants are less than the packet size, so that the large packet can be de-prioritized by the UE.
Proposal : The UE is not allowed to skip segmentation for the higher priority LCH when there is data for transmission for another lower priority LCH that does not require segmentation.
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