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1 Introduction
In RAN2#104 meeting [1], the following agreement was made for NR sidelink unicast as:
· RAN2 will study a kind of RRM or RLM based AS level link management. RAN2 will not consider a kind of PC5-RRC level keep alive message based management. Further discussion on possible detailed options is needed.
Also, it was agreed that further discussion is needed on whether groupcast follows same mechanism for unicast [1]. In addition, the following agreements were made for NR sidelink physical layer procedures in RAN1 Ad-Hoc meeting 1901 [2] as:
· Long-term measurement of sidelink signal is supported at least for unicast.
· Long-term measurement here means a measurement with L3 filtering.
· This measurement is used at least for the open-loop power control.
· FFS for other purpose
· FFS: measurement metric
· FFS: which signal is used
· FFS: whether feedback of this measurement is needed
· FFS whether this is applicable to groupcast
Ratio link monitoring (RLM) is a measurement function for ensuing that UEs maintain time synchronization. In order to maintain a reliable NR sidelink for unicast and groupcast communication, UE needs to perform RLM to detect radio link failure (RLF) and to manage its sidelink connection. Also in RAN1 perspective, RLM measurement signal for sidelink is necessary to keep track of the radio link condition. Therefore, these aspects will be discussed in this contribution.
2 Sidelink RLM
LTE sidelink does not support ratio link monitoring (RLM) since only broadcast communication is targeted and there is no sidelink RRM (Radio resource management) or RLM. However, NR sidelink has to support unicast and groupcast communications and they require for UEs to maintain stable sidelink connection. Also, different from LTE V2X considering basic safety information only, advanced services identified for NR V2X such as platooning, advanced driving, extended sensor, and remote driving require reliable sidelink connections. According to these aspects, RAN2 agreed to study RRM or RLM based AS level link management. Currently, the following proposals were made in related RAN2 email discussion [3] as. 
· SL RLM/RLF based AS level link management is supported.
· Uu RLM model is considered as baseline for SL RLM.
· Send an LS to RAN1, to ask about questions as following:
· Whether the presence of reference signal could be assumed for SL RLM?
· What metrics to use for SL RLM?
Therefore, RAN1 also needs to consider RLM for sidelink considering above RAN1 discussion. 
RLM is a measurement function for ensuing that UEs maintain time synchronization. Thus, UE can reliably receive their control information. In case of Uu link, the UE continuously evaluates the quality of the downlink from the serving cell to decide whether it is in out-of-sync or in-sync status and the physical layer in the UE indicates this condition into higher layers [4]. Then, the higher layer in the UE detects radio link failure (RLF) based on physical layer out-of-sync/in-sync indication and if it is detected as RLF, then UE performs to stop autonomous uplink transmissions and to start cell selection procedure to find a cell providing acceptable radio link [5]. 
Likewise, in NR sidelink for unicast and groupcast, RLM should be supported and appropriate steps can be taken if RLF is declared. First of all, by introducing RLM/RLF, unnecessary sidelink transmissions can be avoided when sidelink channel condition is poor. It was decided in RAN1#94bis meeting [6] that sidelink HARQ feedback in the physical layer is supported both for unicast and groupcast. In addition, it is discussing to introduce sidelink CSI feedback for uncast and groupcast. Therefore, if a UE detect RLF, the UE can stop or suspend sidelink feedback transmissions for unicast and groupcast to avoid potential transmission failure. Second, based on sidelink RLM/RLF, a UE can try to recover its existing link or try to establish a new sidelink connection. This operation results to provide high reliability and low latency in NR V2X. 
Observation: Introduction of sidelink RLM can avoid unnecessary sidelink transmissions and provide sidelink recovery procedure when the sidelink condition is poor. 
In order for RAN1 to support RLM, a measurement signal is necessary to keep track of the radio link condition. Possible candidates for sidelink RLM can be one of SL SS/PBCH, SL CSI-RS, SL DMRS, and SL PTRS. Therefore, we propose:
Proposal: Long-term measurement of sidelink signal is used for the purpose of RLM and RAN1 studies the following candidate signals for sidelink RLM measurement for NR V2X unicast and groupcast communications:
· SL SS/PBCH
· SL CSI-RS
· SL DMRS
· SL PTRS
3 Conclusions
This contribution discusses on sidelink RLM and proposes the following depending on the discussion:
Proposal: Long-term measurement of sidelink signal is used for the purpose of RLM and RAN1 studies the following candidate signals for sidelink RLM measurement for NR V2X unicast and groupcast communications:
· SL SS/PBCH
· SL CSI-RS
· SL DMRS
· SL PTRS
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