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1 Introduction

In RAN2#104, the following agreements have been reached

Agreements on RLC:

8:
Segmentation and reassembly of RLC SDUs are supported in NR RLC for NR sidelink broadcast, groupcast and unicast.

9:
RLC SDU discard function is supported in NR RLC for NR sidelink broadcast, groupcast and unicast.

10:
If SBCCH is used for NR sidelink (dependent on RAN1 decision on synchronization aspect), a NR TM RLC entity is configured to submit/receive RLC PDUs.

11:
A NR UM RLC entity is configured to submit/receive RLC PDUs, for user packets of SL broadcast, groupcast and unicast. RLC AM is not supported for broadcast.

In RAN2#105, the following aspects were agreed for RLC
5: RLC UM mode is used for groupcast. RLC AM mode for groupcast is not supported.

In this contribution, we discuss the left issues on UP protocol design.
2 Discussion
Compared with LTE RLC, one difference of NR RLC is the support of out-of-order delivery to upper layer. This feature also benefit sidelink, so should be applicable as well. In more details, the section of 5.2.2 and 5.2.3 in TS 38.322 can be used as baseline for sidelink RLC behaviour.
Proposal 1 Use TS 38.322 section 5.2.2 (for UM) and section 5.2.3 (for AM) as baseline for sidelink RLC. RAN2 further discuss the specific operation for sidelink.
In LTE ProSe, some revision to RLC layer was introduced considering the broadcast traffic characteristic

For RLC entity configured for STCH, it is initially set to the SN of the first received UMD PDU.

Which is not needed for unicast, because the connection has to be maintained during the whole session, so that the initialization of RLC variable can be similar to UL/DL case.
Proposal 2 RLC variable initialization for group-cast and broadcast SL reuse RLC behaviour defined for LTE-V2X.

Proposal 3 RLC variable initialization for unicast SL reuse RLC behaviour defined for UL/DL.

For the PDU format, in LTE-V2X, according to TS 36.322

6.2.2.3
Sequence Number (SN) field

Length: 10 bits or 16 bits (configurable) for AMD PDU and AMD PDU segments. 5 bits or 10 bits (configurable) for UMD PDU.
Since LTE-V2X is only based on RLM UM, it is fixed to be 5-bits.
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Which is the similar case for NR-V2X group-cast and broadcast SL. Yet the only left issue is for SN length, either fix it to be 6-bit or 12-bit, for which some aspects can be analyzed:
· On the one hand, in NR, given the agreement that SN is only used for segmented SDU, an extreme assumption is that every MAC PDU includes two segments in the beginning and in the end, the biggest harm is that the segments belonging to first SN cannot be reassembled successfully and the segments belonging to the same wraparound SN will arrive. Then RLC receiver will be confused and perform wrong reassembly. In the above case, the delay between first segment and the segment belonging to same wraparound SN will be about 2^6 (one SN consumption per TTI) = 64 TTI.
· On the other hand, suppose the mean inter-packet arrival time is T ms, the packet delay budget in the air interface is D ms, the RLC UM receiver window is N (with 6 bit SN, the window size N = 2^(6-1)=32), then RLC UM receiver window size N should satisfy the requirement that NT > D. The reasons is that SN=n can be discarded when SN=n+N is received, and the average inter-packet delay between SN=n and SN=n+N is NT. To satisfy QoS requirements, it is not desirable to discard RLC SDU segments whose delay budget has not been reached. Look at the QoS requirement defined in TS 22.186, N=32 can cover all T/D combinations currently listed in TS 22.186.

Observation 1 RLC UM only associates SN to segmented SDU, so the need of SN is minimized.
Observation 2 The traffic model for NR-V2X does not require RLC UM Rx window larger than 32.

Proposal 4 For group-cast and broadcast SL, the RLC SN length is fixed to be 6-bit, and RLC mode is fixed to be UM.
However, for unicast SL, both AM and UM are agreed to be used, and it can be configured using PC5-RRC, as captured in the TR:

For NR SL unicast, the PC5 QoS flow to SLRB mapping is performed in the SDAP layer of the UE. Some SLRB configurations (including at least SN length, RLC mode and PC5 QoS profile associated with each SLRB) for unicast need to be informed by one UE to the peer UE in SL, when they are (pre-)configured at the UE.

So SL unicast can adopt either AM or UM, and the SN length can be configurable as well. Considering the Uu part, according to TS 38.322

6.2.3.3
Sequence Number (SN) field

Length: 12 bits or 18 bits (configurable) for AMD PDU. 6 bits or 12 bits (configurable) for UMD PDU.

Proposal 5 For unicast SL, the RLC mode (i.e., AM or UM) and RLC SN length (i.e., either 12-bit or 18-bit for AM, 6-bit or 12-bit for UM) are configurable.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
RLC UM only associates SN to segmented SDU, so the need of SN is minimized.
Observation 2
The traffic model for NR-V2X does not require RLC UM Rx window larger than 32.


Based on the observations, we propose:
Proposal 1
Use TS 38.322 section 5.2.2 (for UM) and section 5.2.3 (for AM) as baseline for sidelink RLC. RAN2 further discuss the specific operation for sidelink.
Proposal 2
RLC variable initialization for group-cast and broadcast SL reuse RLC behaviour defined for LTE-V2X.
Proposal 3
RLC variable initialization for unicast SL reuse RLC behaviour defined for UL/DL.
Proposal 4
For group-cast and broadcast SL, the RLC SN length is fixed to be 6-bit, and RLC mode is fixed to be UM.
Proposal 5
For unicast SL, the RLC mode (i.e., AM or UM) and RLC SN length (i.e., either 12-bit or 18-bit for AM, 6-bit or 12-bit for UM) are configurable.
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