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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the RAN2#105 meeting, the following agreement was made for AS Level Link Management for unicast in NR V2X sidelink.
Agreements on AS Level Link Management for unicast:

1: SL RLM / RLF declaration based AS level link management is supported.
2: We will ask to RAN1 for RLM RS design and if ok to follow Uu RLM model for SL RLM. We will indicate from RAN2 point of view, Uu RLM model is preferred as baseline for SL RLM with the description how Uu RLM works.
4: The AS level link status (e.g., failure) should be informed to upper layer. The detailed information exchanged between layers should be decided together with SA2.
5: If SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached.
In the RAN1#96bis meeting, RAN1 also made some progress for sidelink AS Level Link Management as following:
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
According to the above agreements, the SL RLM / RLF declaration based AS level link management has already been agreed to be supported and Uu RLM model is reused as baseline for SL RLM. This contribution will discuss the RLM model and RLF declaration in NR V2X sidelink.
2. Discussion
2.1. RLM model
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]For Uu RLM model, the parameters rlf-TimersAndConstants and rlmInSyncOutOfSyncThreshold for the RLF timers and constants and the BLER threshold for IS/OOS indication are configured by the network using UE specific RRC signaling. For SL RLM model, the network also can configure the SL RLM/RLF parameters for connected UE using UE specific RRC signaling. Moreover, in sidelink NR V2X, it also need to be supported that the SL RLM/RLF parameters can be configured by SIB and pre-configured for the idle and out of coverage UEs.
Proposal 1: For RRC_CONNECTED UE, the SL RLM/RLF related parameters can be configured by network.
Proposal 2:   For RRC_IDLE and OOC UE, the SL RLM/RLF related parameters should be pre-configured.

According to the RAN2 agreements, Uu RLM model is preferred as baseline for SL RLM. The Uu RLM model only needs monitor the downlink radio link quality, i.e., only the UE needs monitor the RLM-RS sent by gNB. However, for SL unicast, not only the  receiver UE, but also the transmitter UE needs monitor the radio link between the transmitter UE and receiver UE. If the radio link failure detected by the transmitter UE, the transmitter UE needs stop the transmission and declare the radio link failure to the upper layer. Therefore, the SL RLM model needs to be investigated for both transmitter UE and receiver UE. Whether a common SL RLM model or different SL RLM models is(are) suitable for  both transmitter UE and receiver UE needs to be further studied based on RAN1 SL RLM-RS design.
Whether the SL RLM/RLF parameters of the unicast peer UEs should be the same or not need further investigated. In our point of view, the SL RLM/RLF parameters of the unicast peer UEs should be the same, since they monitor the same radio link on SL unicast. The SL RLM/RLF parameters can be configured using PC5-RRC signaling from one UE to the other UE in AS-level configuration for SL unicast.
Proposal 3: The SL RLM models for both transmitter UE and receiver UE should be investigated based on RLM-RS design.
Proposal 4: The SL RLM/RLF parameters of the unicast peer UEs should be the same.
2.2. RLF declaration 
In NR Uu RLM, the UE is provided by RLM-RS, with either a CSI-RS resource configuration index, or a SS/PBCH block index. The CSI-RS resource configuration index associates to the CSI-RS resource, which is periodically transmitted by gNB. The SS/PBCH block index associated to the SS/PBCH block resource, which is also periodically transmitted by gNB.
Observation 1: In NR Uu, the RLM-RS, including CSI-RS and SSB, is periodically transmitted by gNB.

The NR SSB structure has been agreed as the baseline for NR V2X sidelink synchronization signals and PSBCH, i.e., S-SSB. The S-SSB is periodically transmitted by the UE. However, as in LTE, not all of UE needs deliver the synchronization signals and PSBCH, e.g., S-SSB. Only the UE as the synchronization source needs transmit the S-SSB. Other UEs around the synchronization source UE can synchronize with it using the delivered S-SSB. Therefore, the S-SSB is not suitable for the SL RLM.
In RAN1#96bis, it’s agreed that RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes and existing SL RS is reused for SL RLM/RLF. Thus, there is no RS transmitted in a periodic manner only for SL RLM purposes. The receiver UE is not sure whether the RS is transmitted or not by the transmitter UE in the SL unicast.
According to the current RAN1 progress, the SL RLM-RS design may be different with NR Uu RLM-RS design which is always periodically transmitted. Therefore, RAN2 needs further investigate the RLF declaration according to the RAN1 progress.
Proposal 5: For judging RLF, RAN2 needs further investigate based on non-periodic SL RLM design.

3. Conclusion
According to the above discussion, the observations and proposals for RLM model and RLF declaration procedure in NR V2X sidelink communications are as follows:
Observation 1: In NR Uu, the RLM-RS, including CSI-RS and SSB, is periodically transmitted by gNB.
Proposal 1: For RRC_CONNECTED UE, the SL RLM/RLF related parameters can be configured by network.
Proposal 2:   For RRC_IDLE and OOC UE, the SL RLM/RLF related parameters should be pre-configured.
Proposal 3: The SL RLM models for both transmitter UE and receiver UE should be investigated based on RLM-RS design.
Proposal 4: The SL RLM/RLF parameters of the unicast peer UEs should be the same.
Proposal 5: For judging RLF, RAN2 needs further investigate based on non-periodic SL RLM design.
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