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1. Introduction
In RAN1 #96-bis meeting, based on the discussion, RAN1 provided following response to questions from RAN2.
	Question 1: What reference signal(s) can be used for the UE pair to perform monitoring of the radio link?

Answer 1: RAN1 has agreed that no new reference signal dedicated to SL RLM is introduced and existing SL RS is reused for SL RLM/RLF (i.e., a SL RS introduced for other purpose(s) is reused for SL RLM/RLF. The details are still being discussed in RAN1). This implies that RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes. If further progress is made, RAN1 will inform RAN2 of it.

Question 2: What metric(s) can be used for SL RLM / RLF declaration? Potential metric discussed in RAN2 comprises of SL in-sync / out-of-sync indication (others are not excluded).

Answer 2: RAN1 discussed the following as candidate metric(s) for SL RLM/RLF and expects further input from RAN2 to further progress on this topic:

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.


In this contribution, we from a RAN2 perspective discuss some issues about RLM/RLF for NR sidelink.
2. Discussion
According to last RAN1 decision, there is no RS for SL RLM. That is, RX UE must precede the SCI decoding in order to measure the signal of specific TX UE. However, when SCI is decoded, it means that channel status is not bad. Moreover, if the channel status is bad, SCI decoding itself does not work.

Therefore, in case of no RLM dedicated RS, it is necessary to consider enabling the RX UE to perform PC5 RLM well. There is also a need for a new metric to replace the sidelink quality measurement via RS. 
Observation 1. Since RAN1 agreed not to define a new RS periodically transmitted for PC5 RLM, IS/OOS determination at RX UE cannot straightforwardly reuse the principle of Uu.  

Observation 2. According to the RAN1 Reply LS, RX UE must precede the SCI decoding in order to measure the signal of specific TX UE. However, when SCI is decoded, it means that channel status is not bad. Moreover, if the channel status is bad, SCI decoding itself does not work. 
Observation 3. A unicast connection can be assumed to be IS if the corresponding SCI is successfully delivered within a certain time duration.

Proposal 1. Even though transmission of sidelink signal occur irregularly, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM. 

Proposal 2. RAN2 assumes that the criteria of IS/OOS can be based on the number of successful SCI reception within the period. Details of IS/OOS criteria and necessary physical layer design are to be defined in RAN1.
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.
Observation 4. As proposed in [R2-190xxxx], it is necessary for TX UE to detect RLF on PC5 e.g. when RX UE disappears without any indication to TX UE. 

Proposal 3. From RAN2 perspective, it is useful for TX UE to perform PC5 RLM/RLF.
CBR is a metric that can be used for Resource Allocation rather than RLM purpose. It is unclear how CBR affects the NR sidelink transmission, and whether it can be used as a metric for RLM needs to be discussed further.
Observation 5. It is not clear how CBR will impact NR sidelink transmission. 

Proposal 4. From RAN2 perspective, it is too early to consider CBR as a criteria for PC5 RLF.
RAN2 can ask RAN1 to take results of RAN2 discussion into account and provide further inputs regarding metric(s) and criteria for SL RLM/RLF.
Proposal 5: Send a LS to RAN1 to inform RAN2’s assumptions based on the above proposals and ask RAN1 to define IS/OOS for TX UE and RX UE.
3. Conclusion
In this contribution, we have discussed several issues about RLM and RLF for NR sidelink, and the following proposals have been given:
Observation 1. Since RAN1 agreed not to define a new RS periodically transmitted for PC5 RLM, IS/OOS determination at RX UE cannot straightforwardly reuse the principle of Uu.  

Observation 2. According to the RAN1 Reply LS, RX UE must precede the SCI decoding in order to measure the signal of specific TX UE. However, when SCI is decoded, it means that channel status is not bad. Moreover, if the channel status is bad, SCI decoding itself does not work. 
Observation 3. A unicast connection can be assumed to be IS if the corresponding SCI is successfully delivered within a certain time duration.

Observation 4. As proposed in [R2-190xxxx], it is necessary for TX UE to detect RLF on PC5 e.g. when RX UE disappears without any indication to TX UE. 

Observation 5. It is not clear how CBR will impact NR sidelink transmission. 
Proposal 1. Even though transmission of sidelink signal occur irregularly, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM. 

Proposal 2. RAN2 assumes that the criteria of IS/OOS can be based on the number of successful SCI reception within the period. Details of IS/OOS criteria and necessary physical layer design are to be defined in RAN1.
Proposal 3. From RAN2 perspective, it is useful for TX UE to perform PC5 RLM/RLF.
Proposal 4. From RAN2 perspective, it is too early to consider CBR as a criteria for PC5 RLF.
Proposal 5: Send a LS to RAN1 to inform RAN2’s assumptions based on the above proposals and ask RAN1 to define IS/OOS for TX UE and RX UE.
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