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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 should be 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 the corresponding LS [2] was sent to RAN2.
	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



 
[bookmark: _Ref178064866]2	Discussion
In NR Uu, BLER is used as a metric for link monitoring. Particularly, if the BLER is lower/higher than the corresponding threshold, the link is determined to be in-sync/out-of-sync. In principle the same metric, i.e. BLER, can also be used for SL link management and may lead to SL QoS flow/SL-DRB release as explained in our RAN2 contribution [3]. 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%






[bookmark: _Toc7796875]NR SL RLM reuses NR Uu design principles to determine in-sync and out-of-sync metric.
In RAN1#96bis, there were extensive discussions on which RS to be used for RLM for NR SL unicast. Although it was clarified that RAN1 is not intending to introduce any dedicated RS for this purpose (i.e. reuse the existing RS being specified for other SL functionalities), it was not clear exactly which RS is to be reused for RLM. In this regard, the following three candidate RS are present which are common to both FR1 and FR2: (1) DMRS (2) SL CSI-RS (3) S-SSB.
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 all the UEs based on their capabilities 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: _Toc7782484]S-SSB is broadcasted by all the UEs and there is no way to distinguish S-SSB from the peer UE of the unicast session.
[bookmark: _Toc7796876]S-SSB based radio link monitoring is not supported in NR.
Furthermore, it has been agreed to support SL CSI-RS for the purpose of CQI/RI measurements. Also, it has been agreed in RAN1#96 that SL CSI acquisition can be enabled or disabled by (pre-)configuration. 
	
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16



SL CSI-RS may not always be present for the purpose of CSI acquisition. Therefore, unlike NR Uu, SL CSI-RS is also not a good choice to used for SL radio link monitoring. Of course, one can argue that still SL CSI-RS can be reused for RLM purposes and it’s transmission can be enabled only for RLM purposes. In our view, it is not a preferred choice as it requires a continuous transmission of SL CSI-RS since radio link has to be monitored constantly. This results in extra RS overhead in addition to DMRS. 
[bookmark: _Toc7782485]For NR, SL CSI acquisition can be enabled or disabled by (pre-)configuration.
[bookmark: _Toc7782486]Reusing SL CSI-RS for RLM results in extra RS overhead. 
In addition, there were discussions whether SL CSI-RS is to be transmitted in a standalone manner for the purpose of SL RLM. It is to be noted that such stand-alone transmission of SL RS results in severe impacts on AGC of RX UE. This was the reason that it was also agreed in RAN1#96 that there will not be any standalone RS transmission for CSI.
[bookmark: _Toc7796877]Standalone SL RS transmission for RLM is not supported in NR. 
The other possibility is to reuse DMRS for the purpose of SL RLM which is always present during SL transmissions and incurs no extra RS overhead. 
[bookmark: _Toc7796878]RAN1 to discuss further whether SL CSI-RS or DMRS is reused for RLM purposes.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	S-SSB is broadcasted by all the UEs and there is no way to distinguish S-SSB from a peer UE of the unicast session.
Observation 2	For NR, SL CSI acquisition can be enabled or disabled by (pre-)configuration.
Observation 3	Reusing SL CSI-RS for RLM results in extra RS overhead.
Based on the discussion in the previous sections we propose the following:
Proposal 1	NR SL RLM reuses NR Uu design principles to determine in-sync and out-of-sync metric.
Proposal 2	S-SSB based radio link monitoring is not supported in NR.
Proposal 3	Standalone SL RS transmission for RLM is not supported in NR.
Proposal 4	RAN1 to discuss further whether SL CSI-RS or DMRS is reused for RLM purposes.
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