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Introduction
In the RAN1 #96bis meeting, SL RLM/RLF mechanism was discussed and the following was agreed [1]:
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

In this contribution, we continue discussing the issues related to link management for unicast. 
Radio link monitoring
1.1 RS used for RLM/RLF
It was agreed in RAN1 #96bis meeting to introduce CSI-RS for CQI/RI measurement [1].
Agreements:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission

In additional to CSI-RS, SL DMRS was agreed for PSCCH/PSSCH for channel estimation. Whether to introduce PT-RS is still FFS. 
Observation 1: Existing SL RS includes: DMRS and CSI-RS.
In Rel-15 NR Uu system, the radio link monitoring was studied. The radio link monitoring is based on the measurement of reference signal [2]. gNB can provide either CSI-RS resource configuration index or SS/PBCH block index to UE. Based on the configured reference signal, UE performs radio link monitoring and determine whether it is in-sync or out-of-sync status. 
Observation 2: Radio link monitoring in Rel-15 NR Uu is based on CSI-RS or SS/PBCH.
In NR-V2X, the structure of S-SSB is under discussion. While according to LTE-V2X synchronization mechanism, the sidelink synchronization and PSBCH are transmitted using SFN mode, i.e., all the UEs who needs to transmit SS/PSBCH should using the same resource for S-SSB transmission. We think that this principle can be also applied to NR-V2X. In that case, the sidelink synchronization signal is not suitable for radio link monitoring.
Observation 3: Sidelink synchronization signal is not suitable for radio link monitoring if SFN transmission mode is applied.
Proposal 1: Radio link monitoring for unicast of NR-V2X SL is based on CSI-RS.
Based on reference signal transmitted from TX UE, RX UE does RLM/RLF measurement to determine whether the link is good enough for SL transmission. If there is no CSI-RS transmitted from TX UE, RX UE can trigger TX UE for CSI-RS transmission.
Proposal 2: RX UE can trigger TX UE to transmit CSI-RS for radio link monitoring in NR-V2X.
For CQI/RI measurement, it was assumed that there is no standalone CSI-RS transmission dedicated to CSI reporting [3]
Working assumption:
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· 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
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
· Discuss details during WI phase

We think this assumption can also be applied to CSI-RS transmission dedicated for RLM/RLF. 
Proposal 3: There is no standalone RS transmission dedicated to RLM/RLF in Rel-16.
If RX UE trigger TX UE to transmit CSI-RS for RLM/RLF and there is no SL data to be transmitted, dummy bits can be padded to MAC PDU to generate a false packet. Therefore, the CSI-RS can be transmitted along with the PSCCH/PSSCH.
Proposal 4: CSI-RS can be transmitted with PSSCH padded with dummy bits.
1.2 Metric used for RLM/RLF
In RAN1 #96bis meeting, it was agreed to reuse IS/OOS metric in NR Uu RLM as the metric for SL RLM/RLF. Some other metrics, such as congestion control metric, or HARQ-NACK, are also propose for FFS. While from our perspective, we don’t think these metric can work well for SL RLM/RLF.
· For the congestion control metric: it was used as a measurement metric of the system overload. While a higher congestion level does not means the radio link between TX UE and RX UE is not well. If the TX UE and RX UE is close, the radio link can still be good enough for SL transmission.
· For HARQ-NACK: SL HARQ feedback can be disabled. It yes, there is no HARQ feedback from RX UE. Another metric for SL RLM/RLF is anyway needed.
Observation 4: The metrics of congestion control metric or HARQ-NACK is not suitable for SL RLM/RLF.
Proposal 5: IS/OOS is considered as metric for SL RLM/RLF. Other metrics, such as congestion control metric, or HARQ-NACK, are not considered. 
Conclusion
In this contribution, radio link monitoring mechanism of NR-V2X unicast is discussed. The following observations and proposals are given.
Observation 1: Existing SL RS includes: DMRS and CSI-RS.
Observation 2: Radio link monitoring in Rel-15 NR Uu is based on CSI-RS or SS/PBCH.
Observation 3: Sidelink synchronization signal is not suitable for radio link monitoring if SFN transmission mode is applied.
Observation 4: The metrics of congestion control metric or HARQ-NACK is not suitable for SL RLM/RLF.
Proposal 1: Radio link monitoring for unicast of NR-V2X SL is based on CSI-RS.
Proposal 2: RX UE can trigger TX UE to transmit CSI-RS for radio link monitoring in NR-V2X.
Proposal 3: There is no standalone RS transmission dedicated to RLM/RLF in Rel-16.
Proposal 4: CSI-RS can be transmitted with PSSCH padded with dummy bits.
Proposal 5: IS/OOS is considered as metric for SL RLM/RLF. Other metrics, such as congestion control metric, or HARQ-NACK, are not considered. 
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