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Introduction
A number of agreements related to SL RLM/RLF have been made over the last few meetings. In RAN1 #96bis, the SL RLM/RLF mechanism was discussed and agreements were made regarding 1) reference signal to use for RLM, and 2) metric to use for RLF declaration [1]:
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

Subsequently in RAN1 #97, a further agreement was made regarding the reference signal to use [2]:
Agreements:
· No standalone RS dedicated to SL RLM/RLF in Rel-16

Concurrently, RAN2 made the following related agreements regarding the RLM/RLF procedure and captured these in an LS to RAN1 [3] [4]:
Agreements 
· 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 
· From RAN2 perspective, both peer UEs involved in unicast transmission perform RLM/RLF detection.
· FFS on whether periodic indications of IS/OOS based RLM/RLF is reused or any additional new mechanism is needed  

At RAN1 #98, an effort was made to try to clarify how to provide the periodic indications to the upper layer (as agreed in RAN2) despite the fact that the sidelink transmissions are non-periodic and that there will be no standalone RS dedicated for SL RLM/RLF [5]. 
In this contribution, we consider a further scenario that attempts to satisfy both RAN1 and RAN2 agreements.

Discussion
In some cases, we expect that the upper layers of the RX UE may not continuously require periodic IS/OOS indications from the physical layer. For example, the RX UE may only need these indications when it assesses that there may be a problem with the sidelink or if the link has been inactive for an extended period of time. 
Observation 1: The RX UE higher layer may not require continuous periodic IS/OOS indications during periods when the higher layer assesses that the radio link is fine.

Based on the assessed quality of the sidelink, an event at the RX UE may trigger the need for periodic IS/OOS indications. Accordingly, the RX UE may request the TX UE to send RSs in order for the RX UE’s physical layer to perform RLM and provide periodic IS/OOS indications to the higher layer. 
The high-level procedure is shown in Figure 1.



Figure 1: RX UE Requesting TX UE for Additional SL RSs for periodic IS/OOS Indications
The RX UE may monitor the sidelink using the available transmissions from the TX UE. At some point, the RX UE may determine that the quality of the sidelink has degraded or gone below some threshold. During such operation, owing to the irregularity of sidelink signal transmission by the TX UE, the RX UE’s physical layer is not able to provide periodic indications of IS/OOS to the upper layer, as in Uu RLM.  In order to enable temporary periodic indications of IS/OOS at the RX UE’s physical layer, the RX UE may request the TX UE to start transmitting SL RSs. The RX UE may additionally provide an indication of how long the TX UE has to send these RSs. The TX UE then begins transmitting RSs, as requested by the RX UE. How the RSs are sent by the TX UE may still need to be discussed. For example, the RSs may be sent in false or empty MAC PDUs (filled with dummy bits), as suggested in [6]. These would have to be sent with some regularity. Alternatively the TX UE may send a form of keep alive message. The RX UE upper layer would evaluate the link quality based on the temporary burst of IS/OOS indications from the measurements of the resulting PSCCH or PSSCH transmissions from the TX UE. 
Based on this monitoring, the RX UE may determine that the link is bad, and decide to declare an RLF, or it may assess that the link is still good and may trigger the TX UE stop transmitting these SL RSs.
The overall result is that the upper layer is provided periodic IS/OOS indications, but only when needed and triggered. This will ease the burden on the UE in terms of processing overhead and impact to battery life.

Proposal 1: RX UE is triggered to request TX UE to start transmission of SL signals
Proposal 2: The triggering to request TX UE to start transmission of SL signals is based on upper layers sidelink quality related event in RX UE
Proposal 3: The RX UE upper layers may assess the sidelink quality using the available transmissions  from the TX UE. 
Proposal 4: Sidelink transmissions  used to assess sidelink quality at the RX UE may include empty/dummy MAC PDUs, or keep alive messages from the TX UE.

Conclusion
In this contribution, we provide a proposal to address the inconsistent agreements from RAN1 and RAN2 with regards to periodic IS/OOS indications for RLM/RLF. The following observations and proposals are made.
Observation 1: The RX UE higher layer may not require continuous periodic IS/OOS indications during periods when the higher layer assesses that the radio link is fine.
Proposal 1: RX UE is triggered to request TX UE to start transmission of SL signals
Proposal 2: The triggering to request TX UE to start transmission of SL signals is based on upper layers sidelink quality related event in RX UE
Proposal 3: The RX UE upper layers may assess the sidelink quality using the available transmissions from the TX UE. 
Proposal 4: Sidelink transmissions used to assess sidelink quality at the RX UE may include empty/dummy MAC PDUs or keep alive messages from the TX UE.
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