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1	Introduction
A new WI on 5G V2X is approved in RAN1#83 [1]. One of the objectives of the WI is to specify procedures related to RLM / RLF declaration for SL unicast. Although this topic is mainly driven by RAN2, however it has some RAN1 aspects such as the L1 signals and measurements used for RLM / RLF declaration. In this regard, the following agreements were made in RAN1#96bis and RAN1#97.
	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.



 
[bookmark: _Ref178064866]2	Discussion
In NR Uu, BLER is used as a metric for link monitoring. Particularly, if the BLER using the hypothetical PDCCH is lower/higher than the corresponding threshold, the link is determined to be in-sync/out-of-sync. The following text related to RLM in NR Uu is obtained from TS 38.133.
	TS 38.133:
The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to the out-of-sync block error rate (BLERout) as defined in Table 8.1.1-1. For SSB based radio link monitoring, Qout_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.1.2.1-1. For CSI-RS based radio link monitoring, Qout_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.1.3.1-1.
The out-of-sync block error rate (BLERout) and in-sync block error rate (BLERin) are determined from the network configuration via parameter rlmInSyncOutOfSyncThreshold signalled by higher layers. When UE is not configured with RLM-IS-OOS-thresholdConfig from the network, UE determines out-of-sync and in-sync block error rates from Configuration #0 in Table 8.1.1-1 as default.
                             Table 8.1.1-1: Out-of-sync and in-sync block error rates
	Configuration
	BLERout
	BLERin

	0
	10%
	2%





In other words, it can be said that IS/OOS metric defined in NR Uu is to determine that whether a UE is able to decode the PDCCH or not. For that purpose, BLER of PDCCH is determined using the hypothetical PDCCH transmission parameters which are defined differently for SSB based RLM and CSI-RS based RLM.
[bookmark: _Toc16872173][bookmark: _Toc21373458]In NR Uu, IS and OOS metric are determined using the BLER of hypothetical PDCCH defined for SSB based RLM and CSI-RS based RLM.  
In our view, unlike NR Uu, S-SSB can not be used for RLM purposes for SL. This is mainly due to the fact that the S-SSB is broadcasted by multiple UEs depending on many factors and configuration parameters (e.g., coverage situation, RSRP thresholds, etc.) and there is no way to distinguish S-SSB from a peer UE involved in a particular unicast session. Therefore, it is not possible for a UE to monitor a particular radio link based on S-SSB. 
[bookmark: _Toc16872175][bookmark: _Toc21373459]S-SSB is broadcasted by multiple UEs and there is no way to distinguish S-SSB from the peer UE of the unicast session.
[bookmark: _Toc21373463]S-SSB based radio link monitoring is not supported in NR.
When it comes to use of CSI-RS based RLM, we believe that this can not work for SL unicast because of the already made RAN1 agreements, i.e., no periodic and no standalone RS are defined for RLM purposes. Therefore, the CSI-RS can only be present in aperiodic manner together with PSSCH and its allocation is confined within the PSSCH. Furthermore, it is common understanding that presence of such aperiodic CSI-RS will be indicated by SCI. In other words, a UE will need to decode the PSCCH to know the presence of CSI-RS. This approach is quite opposite to that of Uu where CSI-RS is configured in a periodic fashion and a UE can use the RSRP to determine the BLER of hypothetical PDCCH. Therefore, we believe that SL CSI-RS based on current agreements can not be used to determine IS/OOS at physical layer. 
[bookmark: _Toc16872177][bookmark: _Toc21373460]PSCCH needs to be decoded to know the presence of aperiodic and non-standalone CSI-RS.
[bookmark: _Toc21373464]CSI-RS based radio link monitoring is not supported in NR. 
In previous RAN1 meetings, some companies were proposing to use the PSSCH DMRS. However, the issue with using PSSCH DMRS is the same as of CSI-RS, i.e., PSCCH needs to be decoded to determine the DMRS allocation and patterns. 
[bookmark: _Toc16872183][bookmark: _Toc21373465]DMRS based radio link monitoring is not supported in NR. 
Based on proposals 1-3, we conclude that IS/OOS metric as in NR Uu can not be reused for SL. 
[bookmark: _Toc16872179][bookmark: _Toc21373461]IS/OOS metric as in NR Uu can not be reused for SL. 
Furthermore, some companies in RAN1#98 proposed to use consecutive PSCCH decoding error as one of the criteria to declare OOS. However, in our view, this solution is not viable as the receiver UE can not know whether PSCCH was transmitted by the peer UE or not. 
[bookmark: _Toc21373462]RLM based on PSCCH decoding can not be used as the receiver UE can not differentiate the PSCCH of different source UEs. 
[bookmark: _Toc21373466]RLM based on PSCCH decoding is not supported in NR. 
Another criteria to be used to declare RLF and is under discussion in RAN1 is the use of consecutive HARQ-NACKs. However, in our opinion, RLF declaration based on RLC retransmissions is already there in NR Uu and can be reused for SL at higher layers. The use of consecutive HARQ-NACKs will produce the same affect as RLC retransmissions. Furthermore, it is difficult at higher layer to set the trigger of RLF declaration based on consecutive HARQ-NACKs as discussed in our RAN2 contribution [2]. 
[bookmark: _Toc16872185][bookmark: _Toc21373467]Consecutive HARQ-NACKs is not used as one of the criteria of RLF declaration. 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In NR Uu, IS and OOS metric are determined using the BLER of hypothetical PDCCH defined for SSB based RLM and CSI-RS based RLM.
Observation 2	S-SSB is broadcasted by multiple UEs and there is no way to distinguish S-SSB from the peer UE of the unicast session.
Observation 3	PSCCH needs to be decoded to know the presence of aperiodic and non-standalone CSI-RS.
Observation 4	IS/OOS metric as in NR Uu can not be reused for SL.
Observation 5	RLM based on PSCCH decoding can not be used as the receiver UE can not differentiate the PSCCH of different source UEs.
Based on the discussion in the previous sections we propose the following:
Proposal 1	S-SSB based radio link monitoring is not supported in NR.
Proposal 2	CSI-RS based radio link monitoring is not supported in NR.
Proposal 3	DMRS based radio link monitoring is not supported in NR.
Proposal 4	RLM based on PSCCH decoding is not supported in NR.
Proposal 5	Consecutive HARQ-NACKs is not used as one of the criteria of RLF declaration.
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