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1 Introduction
In the last RAN2 #104 meeting [1], user plane aspects about NR sidelink have been discussed, and the following agreements were made:

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.
Agreements on PDCP:

12:
Sidelink packet duplication is supported in NR PDCP for NR sidelink broadcast, groupcast. FFS on unicast.
13:
Timer based SDU/PDU discard function is supported in NR PDCP for NR sidelink broadcast, groupcast and unicast.
In this paper, we will further discuss some issues on reliability enhancements for NR sidelink (SL), based on the agreements of the last meeting.
2 Discussion
2.1 Issue on RLC mode for unicast
In the last RAN2 #104 meeting, it has agreed that RLC UM mode can be configured for sidelink broadcast, groupcast and unicast. In addition, it has agreed that RLC AM is not supported for broadcast. However, it is still unclear whether RLC AM can be supported for sidelink unicast and groupcast. 

After RAN2#104, several email discussions on NR V2X were triggered, and whether RLC AM can be supported for sidelink unicast and groupcast is discussed in the email discussions on QoS [3] and groupcast [4] respectively. During the email discussion, almost all companies think RLC AM can be supported for unicast and shall not be supported for groupcast.

Therefore, we mainly focus on issues on RLM mode for unicast in this section, based on the consideration that both RLC UM and RLC AM are supported for SL unicast transmission.
For some advanced V2X use cases, reliability as high as 99.999% should be supported, such as R.5.4-003 for extended sensors, RLC AM shall be configured for these use cases. Wen RLC AM is adopted for a specific SLRB for NR sidelink unicast, the model depicted in Fig.1 can be adopted. For sidelink unicast, the relationship between Tx UE and Rx UE is similar to that between a UE and a gNB. For a specific unicast connection between Tx UE and Rx UE, several SLRBs may be maintained by each UE. The AM RLC entity will be associated with a Tx SL LCH and a Rx SL LCH, and supports bi-directional communication. The Tx UE sends RLC PDUs through Tx SL LCH, and receives the status report from the Rx UE through the Rx SL LCH. The AM RLC entity can parse the received status report, and decide which RLC PDUs should be retransmitted. The ARQ related procedures for NR Uu can be taken as baseline for NR sidelink, including polling, status reporting, and retransmission.
Besides, in RAN2 #104 meeting, it has agreed “AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among UEs via sidelink for SL unicast.” In NR Uu, dedicated RRC messages are always handled and transmitted through AM mode RLC entity, in order to support reliability, similar method can be used in SL, i.e., SL RRC for unicast are handled and transmitted through RLC AM entity.
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Fig.1 Model of AM RLC support for unicast
Proposal 1: RLC AM mode may be applied to both SL SRB/SCCH and SL DRB/STCH corresponding to QoS flows with high reliability demand.

Given that both RLC UM mode and RLC AM mode are supported for unicast, two UEs who establish and maintain a unicast connection should have a common understanding on which RLC mode should be adopted for a specific SLRB. We think RLC mode could be a part of SLRB configuration via SCCH.
Proposal 2: Indication on which RLC mode is adopted can be a part of SLRB configuration via SCCH for a unicast connection.

2.2 Issue on PDCP duplication
In the last RAN2 meeting, it has agreed that sidelink PDCP duplication is supported for NR sidelink broadcast, groupcast. However, it is FFS on unicast. It seems strange if PDCP duplication is only not supported for sidelink unicast. In some advanced use cases applying unicast, reliability as high as 99.999% should be supported, such as R.5.4-003 for extended sensors [3]. Someone may argue since HARQ feedback based retransmission will be supported for sidelink unicast which can provide high reliability, thus PDCP duplication is not necessary for sidelink unicast. But it seems to make no sense. In LTE Uu, HARQ feedback based retransmission is always supported not matter for uplink or downlink, and PDCP duplication can also be supported. Thus, we think PDCP duplication is decoupled with HARQ feedback. Moreover, HARQ feedback is also supported for NR sidelink groupcast, and PDCP duplication is still supported for groupcast. Hence, we think PDCP duplication can be supported for NR sidelink unicast.
Proposal 3: Sidelink packet duplication is supported in NR PDCP for NR sidelink unicast.
3 Conclusion

In this paper, we have discussed some issues on reliability enhancements for NR sidelink, and we gave the following observations and proposals:
Proposal 1: RLC AM mode may be applied to both SL SRB/SCCH and SL DRB/STCH corresponding to QoS flows with high reliability demand.

Proposal 2: Indication on which RLC mode is adopted can be a part of SLRB configuration via SCCH for a unicast connection.

Proposal 3: Sidelink packet duplication is supported in NR PDCP for NR sidelink unicast.
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