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1 Introduction

During RAN2#97bis meeting, RAN2 has made the following agreements on RLC segmentation:
Agreements RLC segmentation:

-
As a baseline, segmentation is always enabled for RLC-AM and RLC-UM.  FFS if there are cases in which it is beneficial to disable segmentation 

-
An RLC SDU for UM and AM can be associated with only one RLC SN, i.e., the byte segments from an RLC SDU can be associated with the same RLC SN.

-
Segmentation and re-segmentation is based on RLC SDU, i.e., SO field indicates byte position of the RLC SDU
-
RLC header is to be designed in following principles:


- RLC header indicates if RLC PDU carries a complete RLC SDU or RLC SDU segments.


- RLC header does not include SO field if RLC PDU carries a complete RLC SDU.


- RLC header does not include SO field when the beginning of the RLC SDU is segmented.


- RLC header includes SO field when the middle or end of the RLC SDU is segmented.


- RLC header indicates whether the RLC PDU contains the end part of RLC SDU segment or not when the middle or end of the RLC SDU is segmented.
In this contribution, we would like to focus on the above FFS and discuss the detail of disabling segmentation.

2 Discussion
In order to disable segmentation, either network or UE should be sure that deadlock never happens when it is configured. This means that network can always allocate transport block size which is greater than packet size (i.e. MAC header + MAC PDU). Therefore, a prerequisite of disabled segmentation is that network should be aware of the maximum packet size. In typical radio bearer, practically it is difficult for L2 protocol itself to know. Otherwise, disabling segmentation is not feasible. We see that there are two possible scenarios in which disabling segmentation is feasible. These scenarios are 1) very small data such as VoIP and 2) very high data rate in which deadlock does not occur for the maximum packet size. 
An important question is which benefit is expected for those traffic types. One could say that disabled segmentation reduces amount of L2 processing in both TX and RX sides. In TX side, updating segmentation information and adding SO field are required. However, even in high data rate scenario, only one SO field per transport block is added. That means that segmentation does not require heavy processing compared to the other header processing. Low data rate scenario does not have any processing constraints because the total data processed by L2 is very small. In RX side, decoding 2-bit fields related to segmentation can be omitted. However, this is also very small portion within total L2 header. 

Observation 1. Disabling segmentation is feasible only for small data and high data rate scenarios. However, processing gain for those scenarios seems negligible.
In overhead perspective, the size of 2-Byte SO field is very small compared to the total data field. Also, SO field is activated only if the original SDU is segmented and the RLC PDU does not contain the first bit of the original SDU. 2-bit field related to segmentation indication would be changed to reserved field. This does not reduce the total size of RLC header. Therefore, we cannot expect overhead saving by disabled segmentation.

On the other hand, there may be a restriction on network scheduling due to the packet size. In downlink, if the remaining resource size is less than the size of the first packet at the buffer, then the resources cannot be assigned for the packet. In other word, this resource should be idle even though there are packets to be transmitted. In uplink, it is very difficult for gNB to know the packet size at UE’s buffer because BSR does not tell the information. Hence, large padding will be unavoidable when resource size is less than the packet size at the buffer. 

Observation 2. Disabling segmentation neither reduces header overhead nor uses resources inefficiently.
By comparing processing and resource efficiency, we do not see there is a case that disabling segmentation is beneficial. As a result, we propose the following:
Proposal 1. Disabling segmentation should NOT be supported in Rel-15 NR.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:

Proposal 1. Disabling segmentation should NOT be supported in Rel-15 NR.
