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Introduction
At RAN2 #105 meeting, an LS about AS level link management was sent to RAN1, in which there is an agreement that the SL RLM / RLF declaration based AS level link management is needed in NR V2X for unicast. In addition, two questions have been raised and sent to RAN1 as following [1]: 
Question 1: What reference signal(s) can be used for the UE pair to perform monitoring of the radio link? 
Question 2: What metric(s) can be used for SL RLM / RLF declaration? Potential metric discussed in RAN2 comprises of SL in-sync / out-of-sync indication (others are not excluded).
In this contribution, the reference signal(s) and metric(s) which may be used for SL RLM/RLF declaration are analyzed. 
Discussion
Reference signal(s) for SL RLM/RLF
On NR Uu, in order to detect the downlink radio link quality of the PCell and PSCell, UE should perform Radio Link Monitoring (RLM) in the active BWP based on reference signals (SSB/CSI-RS) and the signal quality thresholds configured by the network. On NR sidelink, the potential reference signals which can be used for sidelink RLM include SL-SSB, PT-RS, DMRS of PSCCH, DMRS of PSSCH and CSI-RS. As of now, it is generally believed that the first four types of signals would exist in NR V2X, while the existence of CSI-RS in NR V2X and the related design have not been discussed.
· For SL-SSB, its transmission purpose is to provide synchronization information to other UEs. In common sense, the resources for SL-SSB transmission of different UEs can be configured in a common manner, i.e., the UEs’ transmission of SL-SSB on the same carrier may share the same SL-SSB resources, and the information conveyed in PSBCH associated with SL-SSB is not UE specific. Thus, from the receiver side, it is hard to identify which UE sends the SL-SSB. So, SL-SSB cannot be used to estimate the radio link quality of sidelink.
· For PT-RS, it is agreed to use for FR2 only. Furthermore, it does not have enough density in frequency domain if NR Uu design is followed for NR SL. Thus, PT-RS is not a good choice either for sidelink RLM.
Proposal 1: SL-SSB and PT-RS are not used for SL-RLM.
· For DMRS of PSCCH and DMRS of PSSCH, if power control is enabled, the transmitter UE can adjust its transmission power, of which the receiver UE cannot know the actual value. Then the RLM cannot be efficiently performed. The same issue already happens to pathloss estimation in the open-loop power control, where some enhancements, such as the transmitting power being informed to receiver UE, need to be introduced. Then the UE can derive the radio link quality, such as PSCCH-RSRP, PSSCH-RSRP, SINR and etc. Technically, DMRS of PSCCH or PSSCH can be used to monitor the sidelink quality for unicast. Whether both of DMRS of PSCCH and PSSCH are supported can be further discussed. 
· For sidelink CSI-RS, as mentioned earlier, RAN1 currently does not have any consensus to accept CSI-RS on NR SL. Therefore, whether it can be used for SL-RLM cannot be determined at this moment.
Proposal 2: DMRS of PSCCH/PSSCH can be considered as candidate reference signals for SL-RLM.
Metric(s) for SL RLM/RLF
In NR Uu, the downlink radio link quality of the primary cell is monitored by a UE for the purpose of indicating out-of-sync/in-sync status to higher layers. And the UE shall compare the downlink radio link quality to the thresholds Qout and Qin [4]. When the radio link quality is worse than the threshold Qout, the physical layer in the UE indicates out-of-sync to higher layers. When the radio link quality is better than the threshold Qin, the physical layer in the UE indicates in-sync to higher layers [5].
The threshold Qout is defined as the level below which the downlink radio link cannot be reliably received and shall correspond to the out-of-sync block error rate (BLERout).The threshold Qin is defined as the level above which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to the in-sync block error rate (BLERin) [4].
When it comes to NR V2X, the same mechanism can be generally reused, except the determination of the monitoring window in which the sidelink radio quality is evaluated. There are two types of sidelink traffic models: periodic and aperiodic. Assume DMRS of PSCCH or DMRS of PSSCH is used for SL-RLM reference signal. If the transmission of PSCCH and PSSCH can be periodic, the monitoring window can be determined by transmission periodicity of UE’s traffic data. If the transmission is aperiodic, how to determine the monitoring window should be further discussed. Similar as NR Uu, the radio link quality of sidelink can be evaluated by PSCCH-RSRP, PSSCH-RSRP, or SINR, where the choice can be implementation issue.
Proposal 3: The RLM mechanism on NR Uu can be a starting point for SL-RLM.
Proposal 4: If DMRS of PSCCH or DMRS of PSSCH is used for SL-RLM reference signal, the radio link quality of sidelink can be evaluated by PSCCH-RSRP, PSSCH-RSRP or SINR.

Conclusion
This contribution concludes with the following proposals.
Proposal 1: SL-SSB and PT-RS are not used for SL-RLM.
Proposal 2: DMRS of PSCCH/PSSCH can be considered as candidate reference signals for SL-RLM.
Proposal 3: The RLM mechanism on NR Uu can be a starting point for SL-RLM.
Proposal 4: If DMRS of PSCCH or DMRS of PSSCH is used for SL-RLM reference signal, the radio link quality of sidelink can be evaluated by PSCCH-RSRP, PSSCH-RSRP or SINR.
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