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Introduction
At RAN#83, a new work item “5G V2X with NR sidelink” (5G_V2X_NRSL) was approved. The WID has recently been revised ‎[1]. One of the objectives deals with sidelink AS-level link management:

	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
…
· Sidelink L2/L3 protocols and signalling
…
· AS level link management for unicast [RAN2, RAN1]
· Define the criteria of PC5 availability/unavailability for unicast based on this functionality.





The following agreements have been reached so far:
	Agreements:
· No new reference signal dedicated to SL RLM is introduced. 
· Existing SL RS is reused for SL RLM/RLF
· Note: CSI-RS is not precluded
· RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes
· FFS:
· Whether SL RS is transmitted in a stand-alone manner for SL RLM/RLF 



	Agreements:
· Regarding metric for SL RLM/RLF declaration, RAN1 discussed the following (to be further studied):
· Reuse IS/OOS metric in Uu RLM as much as possible but considering the condition that RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes
· Other metrics, e.g., congestion control metric (similar to CBR in LTE), consecutive HARQ-NACKs, etc.
· Note: RAN1 expects further input from RAN2 to further progress on this topic



	Agreements:
· No standalone RS dedicated to SL RLM/RLF in Rel-16





Discussion

Periodic Indication of RLM status
In RAN2’s LS on SL RLM / RLF in NR V2X for unicast, R2-1908466, RAN2 stated the following assumption:
Even though transmission of sidelink signal occur irregularly, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM.
RAN1 have not responded to this LS yet. For RAN2’s progress on this topic, it is important for RAN1 to consider this RAN2 assumption and to decide if the physical layer can meet this assumption and what the limitations, if any, might be.
In the NR Uu framework for radio link monitoring, in every indication period the physical layer indicates one of the following to higher layers:
· In-sync if the radio link quality is better than the threshold Qin for any resource in the set of resources for radio link monitoring;
· Out-of-sync if the radio link quality is worse than the threshold Qout for all resources in the set of resources for radio link monitoring;
· Nothing, if neither of the two conditions above holds (that is no resource better than Qin and at least one resources better than or equal to Qout).

The crucial difference in the case of radio link monitoring for sidelink is that there may not be any RS transmission in an indication period. When the physical layer does not detect any RS, in generally it cannot know if this is due to the TX UE not having transmitted any RS or due to the RX UE having failed to detect an RS that was transmitted. 
What should the physical layer indicate to higher layers if it fails to detect any RS transmission? The following alternatives can be considered:
· If the physical layer indicates nothing, then this creates ambiguity with the case “no resource better than Qin and at least one resources better than or equal to Qout”, potentially misleading the higher layers into assuming that the radio link is “good” when in reality it has been lost.
· If the physical layer indicates out-of-sync then this creates ambiguity with the case “all resources worse than the threshold Qout“, potentially misleading the higher layers into detecting radio link failure when in reality there just haven’t been any data to transmit for a while.
· Introduce a new indication, called e.g. “no RS”, which indicates to the higher layers that the physical layer has not detected any RS transmission in the indication period. It is then up to the higher layers how to use this new indication in the radio link failure detection procedure.

The only alternative which does not create easily avoided ambiguities is the last one. Hence we propose
[bookmark: P_NoRS]Proposal 1: Introduce a new RLM indication, “no RS”, by which the physical layer indicates that it has not detected any RS transmission in the indication period.






Conclusions
In this contribution we discussed sidelink radio link monitoring and make the following observations and proposals:
Proposal 1: For sidelink radio link monitoring, introduce a new RLM indication, “no RS”, by which the physical layer indicates that it has not detected any RS transmission in the indication period.
[bookmark: _GoBack]
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