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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The new V2X WI has been approved in RAN#83 meeting [1]. One of the objectives is to introduce AS level link management for unicast:
	· 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.


An LS was sent from RAN2 [2] asking about the feasibility of radio link monitoring (RLM) in NR sidelink.
	RAN2 has discussed and agreed that the SL RLM / RLF declaration based AS level link management is needed in NR V2X for unicast. From RAN2 point of view, the counter and timer aspects in Uu RLM / RLF declaration model are preferred as baseline for SL RLM/RLF declaration. In addition, it is agreed that the AS level link status (e.g. failure) should be informed to upper layer.

RAN2 would like to ask RAN1 the following questions: 
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, we provide our view on the support for RLM in NR sidelink.

2. Discussion 
In the NR downlink, the RLM is performed based on the synchronization RS of SSB or periodic CSI-RS. However, this framework may not be able to be reused in NR sidelink.
Firstly, unlike the downlink SSB where the PCI can be used to identify the gNB, the SLSS ID in the SL-SSB is used to determine the synchronization source. Therefore, it is not possible to identify the UE from the SL-SSB, nor perform link monitoring for a particular UE. Furthermore, the UEs having the same synchronization source, implying that they are in the proximity, may transmit SL-SSB in the same synchronization resource. In this case, for a pair of UEs having the same synchronization source, due to the half-duplex issue they cannot monitor the SL-SSB of each other because they are always sending the SL-SSB at the same time. Consequently, it is not possible to perform RLM based on SL-SSB.
[bookmark: _Ref4610368]Observation 1: It is not possible to perform RLM based on the SL-SSB, due to the lack of UE identity in SL-SSB and the half-duplex issue.

On the other hand, it has been agreed in [3] that no standalone RS transmission dedicated to CSI reporting in Rel-16, and CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism. Consequently, there is no periodic CSI-RS agreed for NR sidelink.
[bookmark: _Ref4610372]Observation 2: There is no periodic CSI-RS agreed for NR sidelink during the study phase.

To support sidelink RLM, based on the agreed RAN2 framework, there are several candidate solutions:
· Alt.1: Introduce a periodic CSI-RS in NR sidelink at least for RLM measurement.
· Alt.2: Support a sidelink RLM measurement based on aperiodic CSI-RS.
· Alt.3: Support a sidelink RLM measurement based on other RS (e.g., DMRS in SCI).

Alt.1 has the merit to reuse the NR downlink framework for sidelink. In addition, periodic CSI-RS can also be used for CSI and RSRP measurement. However, the support of periodic CSI-RS was discussed for CSI reporting, but not agreed due to several reasons. The variation of co-channel interference may be dynamic in sidelink because the interfering UE is changing at each measurement time. Nevertheless, both the source and interfering UEs are moving, which makes it harder to acquire accurate link quality.
Moreover, the resource allocation for the periodic CSI-RS may be very complicated. Reusing the sensing and resource selection framework of data for the CSI-RS may significantly increase the implementation complexity. Further, if the periodic CSI-RS is adopted, the packet loss rate due to the half-duplex issue may increase, because a UE sending periodic CSI-RS cannot receive SCI or data. Even if system-wide resource is reserved for periodic CSI-RS (to avoid half-duplex issue between CSI-RS and SCI/data), the UEs of a pair cannot share the same wide-spanning resource for sending CSI-RS. Otherwise the half-duplex problem between the UEs in the pair remains. Consequently, the overhead would become a severe issue. Finally, UE in the sidelink should coordinate with each other for allocating the time/frequency/sequence of the CSI-RS in order to avoid a potential collision, which is not an easy job. The situation does not change for the RLM measurement; therefore, introducing periodic CSI-RS for RLM is not favorable.
Alt.2 seems to be a straightforward solution if periodic CSI-RS is not supported. However, according to the RAN2 LS, it seems a periodic RLM mechanism is preferred by RAN2. It is then questionedable whether the aperiodic CSI-RS can meet the requirement. For example, if the transmitter UE has no unicast data to send during the indication period, there is no aperiodic CSI-RS for RLM measurement.
Alt.3 may mitigate this issue, assuming that a UE anyway needs to send periodic broadcast or groupcast transmissions, beside the bursty unicast data. It has been agreed that the L1 source ID is included in the SCI. Thus the receiver UE can always figure out the DMRS associated to the SCI sent from the peer UE for RLM measurement. This is feasible even if the peer UE sends unicast data to other UEs, because the receiver UE has to perform the sensing in the resource pool. On the other hand, the DMRS for PSSCH may not be useful for sidelink RLM measurement, because UE-specific precoding may be applied to unicast or even groupcast transmission. 
Based on the discussion, it seems that alt.3 based on PSCCH DMRS is the simplest solution. No additional RS is required for sidelink. The in-sync / out-of-sync indication can also be reused based on the hypothetical PSCCH BLER.
[bookmark: _Ref528781633]Proposal 1: The PSCCH DMRS can be used for the unicast UE pair to perform monitoring of the radio link.
[bookmark: _Ref4610362]Proposal 2: The in-sync / out-of-sync indication can also be reused for SL RLM / RLF declaration.

3. [bookmark: _GoBack]Conclusion
In the contribution, we provide our view on the support of AS level link management in NR sidelink, and observe that,
Observation 1: It is not possible to perform RLM based on the SL-SSB, due to the lack of UE identity in SL-SSB and the half-duplex issue.
Observation 2: There is no periodic CSI-RS agreed for NR sidelink during the study phase.

Based on these observations, we propose that,
Proposal 1: The PSCCH DMRS can be used for the unicast UE pair to perform monitoring of the radio link.
Proposal 2: The in-sync / out-of-sync indication can also be reused for SL RLM / RLF declaration.
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