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1. Introduction
In RAN #83 meeting, Work Items for NR V2X were discussed and following agreements were made in AS level link management for unicast; 
Agreements Agreements


AS level link management for unicast [RAN2, RAN1]


Define the criteria of PC5 availability/unavailability for unicast based on this functionality
To decide PC5 availability/unavailability in UE side, it is needed for performing Radio Link Monitoring over PC5 Radio Link. The details of RLM based AS level link management considering the PC5 availability/unavailability is needed, and in this contribution, radio link monitoring and radio link failure for NR V2X sidelink is further discussed.
2. Discussion
In NR Uu, UE may assume that Radio Link is broken in the following situation. 

· The measured RSRP is too low (under a certain limit)

· It failed to decode PDCCH due to power signal (e.g., low RSRP, RSRQ)

· It failed to decode PDSCH due to power signal quality (e.g., low RSRP, RSRQ)

It means that receiver UE performs RLM and the UE decides whether the Radio Link is broken (i.e., RLF) or not. 

In this contribution, we will introduce both side UE (i.e., Transmitter UE and Receiver UE) should perform RLF and RLF in NR V2X Sidelink.
2.1 Transmitter UE side RLM/RLF
In this contribution, the transmitter UE (TX UE) is a UE capable of transmitting a reference signal to a peer UE, and the receiver UE (RX UE) is assumed to be a UE receiving a reference signal. 
Unlike Uu communication, in V2X sidelink communication, radio link can be more frequently broken. Because Both UE have a mobility characteristic. Therefore, it is necessary to detect RLF quickly so as not to waste unnecessary resources. For example, if only the RX UE detects RLF in sidelink communication, the TX UE may continue to request a resource for data transmission to the gNB for a certain period of time despite the RLF occurrence. Therefore, TX UE should also perform RLM / RLF to prevent the mentioned unnecessary resource waste.

Observation 1. If only the RX UE detects the RLF in sidelink communication, the TX UE may continue to request the resource for data transmission to the gNB for a certain period of time despite the occurrence of the RLF.
Observation 2. In NR V2X sidelink, both UEs (i.e., Transmitter UE and Receiver UE) should be able to detect RLF and declare RLF, for SL unicast.
Proposal 1. RAN2 should consider performing RLM-based link management (i.e., Radio Link Failure) in both UEs side (i.e., TX UE and RX UE), for SL unicast.
The following two conditions can be used as a condition for detecting the RLF on the TX UE side.
First, PC5 RLF can be determined in consideration of the HARQ NACK count received from the RX UE. Second, another condition can be considered for determining the RLF. For example if the TX UE doesn’t receive the feedback message (i.e., HARQ ACK/NACK) from the RX UE, TX UE can decide the RLF of PC5 radio link. The second condition may be considered a bad situation for the PC5 Radio Link than the first condition. Specifically, the situation is that the RX UE fails to receive control channel transmitted by the TX UE (i.e., the channel that transmits scheduling information for data transmission), and the RX UE may not transmit feedback message to the TX UE.

Observation 3. The TX UE can consider the reception of HARQ NACK and count that failed to receive feedback from the RX UE to determine whether the status of the PC5 Radio Link is good or bad.

Proposal 2. RAN2 should consider the count that received HARQ NACK in RLF decision condition of TX UE. 

Proposal 3. RAN2 should consider the count that failed to receive feedback from the RX UE as the RLF decision condition of the TX UE.
3. Conclusion
In this contribution, we discussed improvement points of RLM/RLF for NR V2X and we give the below observation and proposal.

Observation 1. If only the RX UE detects the RLF in sidelink communication, the TX UE may continue to request the resource for data transmission to the gNB for a certain period of time despite the occurrence of the RLF because TX UE may not detect RLF of PC5 radio link.
Observation 2. In NR V2X sidelink, both UEs (i.e., Transmitter UE and Receiver UE) should be able to detect RLF and declare RLF, for SL unicast.

Observation 3. The TX UE can consider the reception of HARQ NACK and count that failed to receive feedback from the RX UE to determine whether the status of the PC5 Radio Link is good or bad.

Proposal 1. RAN2 should consider performing RLM-based link management (i.e., Radio Link Failure) in both UEs side (i.e., TX UE and RX UE), for SL unicast.

Proposal 2. RAN2 should consider the count that received HARQ NACK in RLF decision condition of TX UE. 

Proposal 3. RAN2 should consider the count that failed to receive feedback from the RX UE as the RLF decision condition of the TX UE.
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