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1. INTRODUCTION
In RAN2#106 meeting, an assumption has been made that the physical layer provides periodic indication of IS/OOS to the upper layer as in Uu RLM:
Agreements on PC5 RLM/RLF: 
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.

In RAN1#96bis and #97 meeting, agreements have been made regarding SL radio link failure that no standalone reference signal dedicated to RS will be introduced in Rel-16:
	RAN 1 #96b
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

RAN 1 #97
Agreements:
· No standalone RS dedicated to SL RLM/RLF in Rel-16


In this contribution, we discuss possible RLM issues and mechanisms regarding SL RLF/RLM.
2. DISCUSSION
In NR Uu, a UE can be provided with periodic reference signal (RS) configuration (e.g. CSI-RS resource configuration or SS/PBCH block configuration in RadioLinkMonitoringRS) for performing radio link monitoring (RLM). The UE can perform RLM using the RS(s) corresponding to resource indexes provided by RadioLinkMonitoringRS for an active DL BWP. In NR sidelink, however, RAN1 has agreed that no periodic reference signal dedicated for RLM will be introduce at least for Rel-16. Therefore, a sidelink Receiver UE (Rx UE) can only determines a in-sync/out-of-sync indication based on sidelink data reception (i.e. PSCCH and PSSCH reception).
Observation 1: 	Without periodic RS dedicated for SL RLM according to RAN1, only RS transmitted with sidelink data from peer UE (e.g. SCI and SL TB) can be used by Rx UE for RLM.
Since SL data transmission may not be continuous and periodic, if RAN1 keeps the agreement and does not introduce periodic RS for SL RLM, it is possible that a Rx UE does not receive any SL transmission and cannot determine a RLM indication in some indication periods. To hold RAN2 assumption (periodic indications of IS/OOS to the upper layer) without reverting RAN1 agreement, additional mechanisms are required to ensure a Rx UE can receive RLM samples (i.e. RS from SL data transmission) for every indication period.
Observation 2: 	Since no periodic SL transmission is guaranteed in every indication period of RLM, physical layer cannot provide periodic IS/OOS indications. Reusing RLM needs further study.
Option 1 (Revert RAN1 agreement)
RAN2 can suggest RAN1 to introduce a (periodic) SL RS dedicated for SL RLM. This will revert RAN1 agreement, and we need to send an LS to inform RAN1.

Option 2 (Periodic data transmission by Tx UE)
One way to ensure periodic SL data reception for a Rx UE is that a Tx UE is configured with periodic sidelink transmission to the Rx UE. If the Tx UE already has V2X service with continuous periodic data transmission (e.g. SL SPS, multiple MAC PDU transmission via mode-2) and the periodicity is shorter than or equal to indication period of the Rx UE, the assumption can be fulfilled. Otherwise, the Tx UE can be configured by gNB (or indicated by upper layers) to perform periodic sidelink transmissions for the Rx UE to measure link quality between the Tx UE and the Rx UE. The disadvantage of forcing a sidelink transmission is a possible waste of sidelink transmission resources. A way to mitigate the waste of resource is to minimize the size of TB transmitted solely for the Rx UE to perform SL RLM. 

Option 3 (Timer-based data transmission by Tx UE)
Another way to ensure periodic SL data reception for a Rx UE is that a Tx UE triggers to perform a sidelink transmission to a Rx UE when no sidelink transmission has been performed to SL UE for a period of time. Detailed mechanism can be further discussed. For example, the Tx UE can be triggered to perform a sidelink transmission based on expiration of a timer, and the timer starts or restarts whenever a sidelink transmission has been performed. The period of time can be associated with the value of indication period of the Rx UE; that is, the Tx UE performs a transmission to the Rx UE at least once in an indication period. 

Option 4 (Data transmission requested by Rx UE)
Another way to ensure periodic SL data reception for a Rx UE is that a Rx UE transmits a transmission request to a Tx UE, and the Tx UE performs SL transmission to the Rx UE corresponding to the transmission request. Detailed mechanism can be further discussed. For example, the Rx UE can be triggered to transmit the transmission request when no data has been received from the Tx UE for a period of time. Alternatively, the Rx UE can trigger to transmit the transmission request in a periodic manner to ensure transmission from the Tx UE.

Option 5 (introducing “no data” indication)
As proposed last meeting in both RAN1 and RAN2 in [1], [2], and [3], in addition to IS/OOS indication, it is possible to introduce a new indication state “no data” for indicating no SL data/reference signal reception during indication periods, which can in a way hold the RAN2 assumption of having periodic indication from the lower layer. However, this will be a new feature aside from NR-Uu scenario, and further discussions will be needed for analysing possible impacts on RLF mechanisms.
Proposal: RAN2 adapts one or more of the following options to ensure a Rx UE is able to determine periodic IS/OOS indication:
· Option 1 (Revert RAN1 agreement)
· Option 2 (Periodic data transmission by Tx UE)
· Option 3 (Timer-based data transmission by Tx UE)
· Option 4 (Data transmission requested by Rx UE)
· Option 5 (introducing “no data” indication)
3. CONCLUSION
We have the following observations and proposal for handling SL RLM between Tx UE and Rx UE:
Observation 1: 	Without periodic RS dedicated for SL RLM according to RAN1, only RS transmitted with sidelink data from peer UE (e.g. SCI and SL TB) can be used by Rx UE for RLM.
Observation 2: 	Since no periodic SL transmission is guaranteed in every indication period of RLM, physical layer cannot provide periodic IS/OOS indications. Reusing RLM needs further study.
Proposal: RAN2 adapts one or more of the following options to ensure a Rx UE is able to determine periodic IS/OOS indication:
· Option 1 (Revert RAN1 agreement)
· Option 2 (Periodic data transmission by Tx UE)
· Option 3 (Timer-based data transmission by Tx UE)
· Option 4 (Data transmission requested by Rx UE)
· Option 5 (introducing “no data” indication)
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