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1 Introduction

The following agreements have been made in RAN1 #98bis related to sidelink RLM/RLF [1]:
Agreements:

· When the Rx UE received a signal associated with the unicast link, no support of IS/OOS indication to upper layer at the Rx UE

· When the Rx UE received no signal associated with the unicast link during an RLM indication period, no indication to upper layer at the Rx UE

In this contribution, we discuss on sidelink RLM/RLF from a Tx UE perspective.
2 Discussion
It has been agreed that there is no RLM indication (e.g., IS/OOS) to upper layer from PHY layer from an Rx UE perspective. Therefore, an Rx UE may perform sidelink RLM/RLF based on a mechanism without support from PHY layer.
RAN1 has agreed to study how to support sidelink RLM/RLF from Tx UE perspective. In general, the radio link quality can be measured based on either received signal quality or reception status of an expected signal from the peer UE.
For the sidelink unicast, a Tx UE may use feedback information from the peer UE which is triggered from the Tx UE. For example, a Tx UE sends a PSCCH/PSSCH and expects to receive its associated HARQ feedback. If the Tx UE received the associated HARQ feedback (e.g., ACK or NACK), it can be assumed that the peer UE received SCI(s) without an error. In this case, the radio link quality can be considered as IS. However, if the Tx UE received DTX, it can be considered as OOS.
CSI feedback could be also used since a Tx UE can trigger CSI reporting irrespective of whether the peer UE has data to send for the same unicast link.

Although it is not the case always since the peer UE may not send HARQ feedback due to many other reasons (e.g., half duplex, Tx priority, etc.), at least this information can be used.  Exceptions such as these can be handled by the RLF timers and constants at upper layers.  

Observation-1: Feedback information from a peer UE can be used to determine radio link quality.
Observation-2: HARQ feedback status and/or CSI reporting status/quality can be used to determine radio link quality.
It has been agreed that CSI is reported to the Tx UE via higher layer signalling. In addition, the HARQ feedback information is also provided to MAC layer for retransmission. Note that HARQ feedback status (e.g., ACK/NACK, and DTX) should be available at MAC layer anyhow to determine whether to perform retransmission or new transmission, and its associated HARQ parameters. Given this, all the information related to sidelink RLM/RLF at Tx UE seems already available at the MAC layer.
Therefore, for sidelink RLM/RLF, PHY layer doesn’t need to provide any additional information to upper layer to determine RLF.

Observation-3: HARQ feedback status and CSI feedback status/quality are available in MAC layer already, therefore no indication from PHY layer is needed for sidelink RLM/RLF purposes.
From the observations, we can propose that there is no need to provide any additional indication to upper layer for sidelink RLM/RLF purposes even for Tx UE perspective. 
Proposal-1: RLM/RLF can be performed at upper layer without indication from PHY layer
RAN2 has designed sidelink RLM/RLF procedures including the UE behaviour after RLF declaration and asked RAN1 to provide information to determine radio link quality. Considering that there is no additional indication from PHY layer for sidelink RLM/RLF, RAN2 can further design the details of sidelink RLM/RLF procedures and RAN1 can provide observations what information can be used.
Proposal-2: It is up to RAN2 how to design sidelink RLM/RLF based on the HARQ and CSI feedback information.
As an outcome of the discussion for sidelink RLM/RLF at Tx UE, RAN1 may send an LS to RAN2 that which types of information can be used to determine radio link quality for sidelink unicast so that RAN2 can further design the details of procedure based on the RAN1 observation.
Proposal-3: Send an LS to RAN2 to inform them that HARQ feedback and CSI reporting (available in MAC layer) can be used to determine radio link quality for sidelink unicast. 

3 Conclusion

In this contribution, we discussed on sidelink RLM/RLF for NR V2X unicast. Based on discussions, the following is observed and proposed:
Observation-1: Feedback information from a peer UE can be used to determine radio link quality.

Observation-2: HARQ feedback status and/or CSI reporting status/quality can be used to determine radio link quality.

Observation-3: HARQ feedback status and CSI feedback status/quality are available in upper layer already, therefore no indication from PHY layer is needed for sidelink RLM/RLF purposes.

Proposal-1: RLM/RLF can be performed at upper layer without indication from PHY layer

Proposal-2: It is up to RAN2 how to design sidelink RLM/RLF based on the HARQ and CSI feedback information.

Proposal-3: Send an LS to RAN2 to inform them that HARQ feedback and CSI reporting (available in MAC layer) can be used to determine radio link quality for sidelink unicast. 

4 References

[1] RAN1 #98bis Chairman’s note

5/5


