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1
Introduction
In TR 38.885 [1], there are some descriptions about side link RLM/RLF as following:

For AS-level link management in unicast, SL RLM/RLF declaration is supported. For RLC AM in SL unicast, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached. The AS-level link status (e.g., failure) should be informed to upper layers. No RLM design specific to groupcast, different than the RLM procedure for unicast, is considered. There is no need for RLM/RLF declarations among group members for groupcast.

At RAN#83 meeting, a new WI ‘New WID on 5G V2X with NR sidelink’ was approved [2], and one of the objectives is as following:

	· Sidelink L2/L3 protocols and signalling

· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]

· AS level link management for unicast [RAN2, RAN1]

· Define the criteria of PC5 availability/unavailability for unicast based on this functionality


The above conclusions on SL RLM/RLF were discussed and agreed in RAN2. And RAN2 sent a LS on RLM / RLF in NR V2X for unicast in [3]. In this section, the specification work for RAN1 is discussed and possible response to this RAN2 LS is also included. 
2
Discussion
2.1
SL Radio Link Monitoring RS
In NR Uu, both SS/PBCH block and CSI-RS can be used for long-term measurement, e.g., RLM/RRM based on SS/PBCH block and periodic CSI-RS. So it is reasonable that SL CSI-RS can be used as SL RLM reference signal. While for S-SSB, it is not suitable for the SL RLM due to the fact that not all V2X UEs need to send SL SSB. For example, the V2X UEs that are in the centre of the cell may not transmit SL SSB.
Proposal 1: CSI-RS can be configured as a SL RLM reference signal.
The other possible choices of SL RLM reference signal are DMRS of PSCCH, DMRS of PSSCH, and DMRS of PSFCH. Since PSCCH will be received and decoded by the Rx UE of the unicast link, L1-RSRP based on the DMRS of PSCCH can be obtained by the Rx UE without introducing too much additional complexity. However, DMRS of PSSCH is not suitable for RLM since the RLM/RLF is related to the PSCCH BLER hypothesis. More specifically, the measurement of PSSCH DMRS will be affected by the transmission schemes such as open-loop MIMO or MIMO with precoding, and the measurements may not reflect the PSCCH BLER. PSFCH is likely to have a quite different design than PSCCH e.g. due to use of sequences and its decoding performance does not have a direct relationship with the decoding performance of PSCCH. PSFCH may also occupy a different, and possibly smaller, bandwidth than PSCCH so the measurement accuracy cannot be ensured. So we propose to treat the DMRS of PSCCH as a supplementary SL-RLM RS in addition to SL CSI-RS.
Proposal 2: DMRS of PSCCH can be configured as a supplementary SL-RLM reference signal in addition to SL CSI-RS. 
2.2
Management of SL RLM

In NR, RLM/RLF procedure will begin when the UE is in connected state and RLM-RS is configured. For sidelink unicast, UE may transmit/receive unicast service data in both IDLE and connected state. Unlike Uu link where gNB sends the reference signal which can be received by most UEs in the cell, each unicast pair may need to be configured with a different RLM-RS resource. The more unicast pairs which are active in the cell, the more resources of RLM-RS are configured by gNB. 

Moreover, in Rel-15 Uu link design, to reduce UE complexity for RLM-RS monitoring, the maximum number of RLM-RS resource is defined such that 2 (below 3GHz in FR1), 4 (above 3GHz in FR1), and 8 (in FR2) in section 8.1 of TS 38.133. Similarly, considering the complexity of sidelink RLM, it is reasonable to limit the maximum number of active unicast link pairs that the UE can support. For example, no more than 4 unicast link pairs can be supported by the UE in FR1.
On the other hand, RLM procedure is not always necessary for SL unicast. When the distance between the TX UE and RX UE is long and there is safety-related traffic, the RLM/RLF is needed for this unicast link. However, if the TX UE and RX UE are close to each other and only non-safety message are transmitted, it may be possible to have a lighter approach to RLM/RLF. Thus, it is necessary to decide when and how to trigger the RLM/RLF procedure to avoid unnecessary overhead.
Proposal 3: When and how to trigger and stop the SL RLM/RLF procedure needs to consider how to limit the overhead of RLM/RLF:
· Whether gNB can disable/enable V2X RLM procedure for unicast services.
· Whether service priority value is considered to start/stop V2X RLM procedure.
· Whether CBR or path loss/CSI is considered to start/stop V2X RLM procedure. 
In NR Uu, the purpose of RLM is to monitor the downlink radio quality by estimating the BLER of PDCCH. If the BLER of PDCCH is below a threshold (e.g. 2%), the indication of in-sync from the physical layer will be provided to the MAC layer. If the BLER of PDCCH is above a threshold (e.g. 10%), the indication of out-of-sync from the physical layer will be provided to the MAC layer. The RLM metric in NR Uu can be the baseline for SL RLM.
3
Conclusion

This paper discusses the RLM of NR V2X unicast, and we have the following proposal:
Proposal 1: CSI-RS is configured as a SL RLM reference signal.

Proposal 2: DMRS of PSCCH can be configured as a supplementary SL-RLM reference signal. 
Proposal 3: When and how to trigger and stop the SL RLM/RLF procedure needs to consider how to limit the overhead of RLM/RLF:

· Whether gNB can disable/enable V2X RLM procedure for unicast services.
· Whether service priority value is considered to start/stop V2X RLM procedure.
· Whether CBR or pathloss/CSI is considered to start/stop V2X RLM procedure.
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