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1 Introduction

The working assumption on no RLC concatenation taken at RAN2#96 is confirmed (i.e. concatenation of RLC PDUs is performed in MAC) in RAN2 NR Adhoc. Based on this agreement, the intention of this contribution is to give some further analysis on the segmentation in RLC.

2 Consideration on the segmentation in RLC
In LTE, the segmentation function refers to the segmentation of RLC SDU and the re-segmentation of RLC PDU. The intention of segmentation of RLC SDU is to generate the RLC PDU according to the grant from MAC (e.g. the output of LCP function). However, since the concatenation function is removed from the NR RLC, and the RLC PDU will no longer be generated based on the grant, we think the segmentation of RLC SDU is not needed in NR. 
Observation 1: Since the concatenation is not supported in RLC and the size of RLC PDU is not determined based on the transmission grant, the segmentation of RLC SDU is not necessary in NR.
In addition, support the segmentation of RLC SDU will increase the complexity on the reception side. Without the segmentation of RLC SDU, once one complete RLC PDU is received, the reception side can unpack the RLC PDU and deliver the related RLC SDU to PDCP. However, with the segmentation of RLC SDU, the NW has to process two-level reassembling. The first level reassembling is to reassemble one complete RLC PDU. And once one complete RLC PDU is reassembled, the reception side of RLC entity has to check whether the RLC SDU is a complete one and process the RLC SDU level reassemble if necessary.

Observation 2: Support the segmentation of RLC SDU will cause unnecessary complexity on the reception side of RLC entity.
In order to save the real-time operation, the RLC PDU should be generated before the grant has been received. In order to use the radio resource in an efficient way, some kind of segmentation function is needed anyway. So, the segmentation for RLC PDU should be supported in RLC entity to segment one RLC PDU into RLC PDU segments, and the same mechanism should be used in the segmentation of initial RLC PDU (e.g. AMD PDU and UMD PDU) and segmentation of retransmission RLC PDU (e.g. AMD PDU).
Observation 3: The segmentation of RLC PDU should be supported in RLC entity for both AM and UM mode RLC, and the same segmentation mechanism should be used for both the initial transmission of RLC PDU and the retransmission of RLC PDU. 
Based on the views above, we give our proposal as:
Proposal 1: The segmentation of RLC SDU is not supported in NR. And the segmentation of RLC PDU will be used in both the initial transmission of RLC PDU (e.g. AMD PDU and UMD PDU) and retransmission of RLC PDU (e.g. AMD PDU).
Based on the proposal 1, since the segmentation for RLC SDU is not needed in NR, each RLC SDU (i.e. PDCP PDU) will be encapsulated into one RLC PDU. In addition, PDCP PDU can be either the PDCP data PDU or PDCP control PDU. Since it is difficult for the RLC to distinguish the PDCP data PDU and PDCP control PDU, it proposed that, no matter the PDU is PDCP data PDU or PDCP control PDU, each PDCP PDU should be encapsulated into one RLC PDU and allocated with one RLC SN.

Proposal 2: Each PDCP PDU, no matter the PDCP PDU is PDCP data PDU or PDCP control PDU, should be encapsulated into one RLC PDU and be allocated with one RLC SN.
3 Conclusion

RAN2 is kindly asked to discuss and adopt the following observations and proposals:

Observation 1: Since the concatenation is not supported in RLC and the size of RLC PDU is not determined based on the transmission grant, the segmentation of RLC SDU is not necessary in NR.

Observation 2: Support the segmentation of RLC SDU will cause unnecessary complexity on the reception side of RLC entity.

Observation 3: The segmentation of RLC PDU should be supported in RLC entity for both AM and UM mode RLC, and the same segmentation mechanism should be used for both the initial transmission of RLC PDU and the retransmission of RLC PDU. 

Proposal 1: The segmentation of RLC SDU is not supported in NR. And the segmentation of RLC PDU will be used in both the initial transmission of RLC PDU (e.g. AMD PDU and UMD PDU) and retransmission of RLC PDU (e.g. AMD PDU).
Proposal 2: Each PDCP PDU, no matter the PDCP PDU is PDCP data PDU or PDCP control PDU, should be encapsulated into one RLC PDU and be allocated with one RLC SN.
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