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1. Introduction
In RAN2 #106 meeting [1], there were some agreements achieved for AS-Level Link Management.
	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.

2: From RAN2 perspective, both side UEs perform RLM/RLF detection mechanism. FFS on whether periodic indications of IS/OOS based RLM/RLF is reused or any additional new mechanism is needed.


In this paper we will have further discussion on remaining issues for Sidelink RLM and RLF. 
2. Sidelink Radio Link Monitoring
RAN2 should further discuss how to handle the case that Sidelink RS is not actually transmitted as agreed with RAN1. It is decided not to support periodic RS transmission in RAN1, and only after decoding the SCI for all the side link signals can we know which UE sent them. Therefore, if no signal (HARQ ACK or SCI) is received for a certain time, it is not possible to distinguish whether there is a failure in decoding the SCI or there is no actual transmission. Therefore, it can be regarded as OOS that there is no signal for a certain time so that SL RLM can be continued. Alternatively, if there is no signal for a certain period of time, a procedure for continuing the SL RLM in the RAN2 side may be defined. In this case, the link is actually fine, but there is a case that it is mistaken as PC5 RLF because there is no data to transmit. In this case, it is possible to reduce this possibility by setting the RLF timer or N value appropriately. Or, if there is no transmission for a certain period of time, accuracy can be increased by introducing an action that triggers something in the RAN2, such as a MAC PDU transmission or a CSI request.
Proposal 1. Such details for SL RLF triggering condition based on IS/OOS should be further discussed in RAN1 and RAN2.

3. Sidelink Radio Link Failure
In the NR Uu Radio Link Monitoring (RLF), the UE measures quality of link between the gNB and the UE, and when it is determined that the corresponding link can't communicate, the link is disconnected and cell reselection (or re-establishment) is performed. However, in case of NR V2X sidelink transmission, if quality of PC5 link is not good, behavior of such as a UE reselection is unnecessary and it is desirable to disconnect the PC5 connection between the UEs. Also, since the base station does not know whether the RLF is occurred between UEs, there arises a problem of unnecessarily allocating transmission resources of the UE continuously for a certain period of time. Therefore, the UE needs to report the RLF indication to the base station so as not to perform this unnecessary operation. 
Observation 1. If the base station does not recognize the RLF status of PC5 radio link, there may arise a problem of allocating the transmission resources of the UE for a certain period of time after the RLF occurs.

Proposal 2. If a UE declares PC5 RLF, the UE should send SL RLF indication to gNB. 
If UE has multiple PC5 RRC connections, UE may detect multiple failures of PC5 RRC connections with the same UE or different UEs (e.g. a UE may have multiple PC5 RRC connections with the same UE for different applications). In this case, it is beneficial to report SL failure indications for different destinations in the same RRC message e.g. called SL Failure Information message. Thus, destination information which is related to SL RLF can be included in the SL RLF indication. This information is helpful for the network for mode 1 resource management.
Observation 2. Destination information which is related to SL RLF is helpful for the network for Mode 1 resource management.
Proposal 3. Destination identifier which is associated with link happens SL RLF should be included in the SL RLF indication message. 

4. PC5-RRC Connection Release

While in RRC_CONNECTED, gNB is responsible for handling SLRBs. Since PC5-RRC connection release would lead to release of related SLRBs, upon SL RLF, the UE should not release the PC5-RRC connection immediately. 
Proposal 4. gNB should be able to explicitly release the PC5-RRC connection via dedicated RRC message e.g. after receiving SL Failure Information like SCG failure case. 

Proposal 5. There is no UE autonomous release for UE in RRC_CONNECTED because UE cannot release SLRBs configured by gNB. Even for SL RLF, UE reports SL failure and release the connection after receiving reconfiguration from gNB.
SL RLF indication message should be introduced as a new message e.g. SL Failure Information message. It is not reasonable to use Sidelink UE information for such indication because Sidelink UE information have other contents which are not necessary for SL RLF case. 

Proposal 6. RAN2 should define new SL RLF indication message to report SL RLF to the network. Moreover, upon SL RLF if UE sends SL RLF indication message, the UE can skip the sending SidelinkUEInformation.
5. Conclusion
In this contribution, we have discussed remaining issues on Sidelink RLM and RLF, and the following proposals have been given:
Proposal 1. Such details for SL RLF triggering condition based on IS/OOS should be further discussed in RAN1 and RAN2.

Observation 1. If the base station does not recognize the RLF status of PC5 radio link, there may arise a problem of allocating the transmission resources of the UE for a certain period of time after the RLF occurs.

Proposal 2. If a UE declares PC5 RLF, the UE should send SL RLF indication to gNB. 
Observation 2. Destination information which is related to SL RLF is helpful for the network for Mode 1 resource management.
Proposal 3. Destination identifier which is associated with link happens SL RLF should be included in the SL RLF indication message. 

Proposal 4. gNB should be able to explicitly release the PC5-RRC connection via dedicated RRC message e.g. after receiving SL Failure Information like SCG failure case. 

Proposal 5. There is no UE autonomous release for UE in RRC_CONNECTED because UE cannot release SLRBs configured by gNB. Even for SL RLF, UE reports SL failure and release the connection after receiving reconfiguration from gNB.
Proposal 6. RAN2 should define new SL RLF indication message to report SL RLF to the network. Moreover, upon SL RLF if UE sends SL RLF indication message, the UE can skip the sending SidelinkUEInformation.
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