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1 [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _Ref129681832]Introduction
At RAN1#97 meeting, the following agreements [1] related to NR SL RLM have been reached:
Agreements:
· No Standalone RS dedicated to SL RLM/RLF in Rel-16


At RAN1#98bis meeting, the following agreements [2] related to NR SL RLM have been reached:
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 and provide our views on NR V2X sidelink RLM: 
2 Discussion 
2.1 TX UE based SL RLM  
During RAN1 98bis meeting, it is decided not to support SL RLM at RX UE side. However, it has been agreed that SL RLM is supported for unicast at RAN# 83 meeting. Therefore, SL RLM must be supported at TX UE side. Moreover, unlike RX UE based RLM, which needs to introduce reporting of RLM from RX UE to TX UE, TX UE can perform RLM based on current report or feedback mechanism.  Since transmission quality of the resource pool can be determined by the HARQ feedback from RX UE to TX UE, it is plausible to perform RLM based on HARQ-ACK/NACK transmitted from RX UE. For simplicity, we can define the OOS event as the Tx UE receives NACK and IS event as the RX UE receives ACK regarding to the unicast transmission it has sent to the Rx UE.  

Proposal 1: Suggest support SL RLM at TX UE side
[bookmark: _Hlk24019408]Proposal 2: Suggest support a TX UE determines RLM metric (IS/OOS) according to the HARQ feedback received from RX UE  

However, it has been agreed that SL HARQ can be disabled by either (pre-)configuration or SCI indication. Therefore, additional mechanism has to be introduced once HARQ feedback is disabled. One possible solution is to trigger aperiodic RS (either CSI-RS or RLM-RS) transmission from RX UE to TX UE, whereas it has been agreed that standalone RS dedicated to SL RLM/RLF is not supported. Another possible solution is to trigger a report containing IS/OOS indication from RX UE to TX UE, but we think detailed design for this solution cannot be achieved due to time limit. Therefore, we propose to utilize content of CSI report to perform RLM management.  It is noted that from our point of view, SL HARQ from RX UE to TX UE is the basic metric for SL RLM, and TX UE may trigger aperiodic CSI report in case that TX UE cannot determine OOS or IS within the RLM monitoring period as shown in Figure 1.  
[image: ]
Figure 1. CSI report can be used as an alternavie when there is no  HARQ feedback from RX UE within a RLM monitoring period

Moreover, we propose that RLM mechanism based on RX UE feedback (CSI report or HARQ feedback) for a unicast link can be disabled by (pre-)configuration. It is because that a TX UE in NR SL may establish bi-directional link between a RX UE, and in such case a TX UE can perform RLM management based on the data transmission from RX UE to TX UE. We can also treat RX UE feedback as additional RLM metric, and RX UE feedback will only be used to determine IS/OOS for a direction link when there is no traffic in the direction link. For example, if UE 1 and UE 2 has established a bi-directional link but UE 1 has no transmit data to UE 2 in a RLM monitoring period, UE 2 may determine IS/OOS based on the feedback from UE 1, either CSI report triggered by UE 2 or HARQ feedback for UE 2’s transmission. 

Observation 1: There may be no HARQ feedback in a RLM monitoring period, and TX UE is unable to determine RLM metric in this case 
Proposal 3: Suggest support considering content of CSI report to determine RLM metric as a supplement when HARQ feedback is inavaialbe in a RLM monitoring period 

2.2 Management of SL RLM 
In NR Uu RLM, IS/OOS is determined based on the quality of RLM-RS measured in the RLM monitoring period. Therefore, to reuse Uu framework as much as possible, we can also introduce a RLM monitoring period in NR SL and a UE can decide RLM metric according to HARQ feedback or CSI report received in the RLM monitoring period. For simplicity, we can define the OOS event as the Tx UE receives NACK and IS event as the RX UE receives ACK regarding to the unicast transmission it has sent to the Rx UE. However, a UE may receive more than one HARQ feedback in a RLM monitoring period, and thus we need to determine RLM metric based on all the HARQ feedback received during the RLM monitoring period. Since IS/OOS is determined by overall signal quality of RLM-RS during RLM monitoring period, we can determine RLM metric based on the number of ACK/NACK received in the RLM monitoring period in order to reuse most of design aspects in Uu RLM/RLF.  As shown in Figure 2, in each IS/OOS report occasion, if the number of ACK received the RLM window is more than a (pre-)configured threshold, the UE reports IS to higher layer. Otherwise, the UE reports OOS. Moreover, since initial transmission may use smaller resource than (re-)transmission, we think that a TX UE can determine RLM metric based only the overall ACK/NACK of a TB transmission. 
[image: ]
Figure 2. number of ACK from RX UE is less than number of NACK in RLM monitoring period 2, and thus TX UE sends OOS indication to higher layer.  
Proposal 4: Suggest RLM metric is determined by the number of the ACK/NACK from a RX UE within a RLM monitoring period

Regarding the case the RLM metric is based on content of CSI report, we think CQI can directly reflect channel quality and hence it is appropriate to use CQI for determining RLM metric. For example, if CQI in CSI report is below a (pre-)configured threshold, a TX UE may send an OOS indication to higher layer. Otherwise, if CQI in CSI report is above a (pre-)configured threshold, an IS indication is sent. 

Proposal 5: Suggest determine RLM metric by CQI contained in a CSI report received within a RLM monitoring period if CSI report is used for RLM management

3 Conclusions 
In this contribution, we discussed the several issue related to mode 2 resource allocation for NR V2X sidelink transmission.   We have the following proposals: 
Proposal 1: Suggest support SL RLM at TX UE side
Proposal 2: Suggest support a TX UE determines RLM metric (IS/OOS) according to the HARQ feedback received from RX UE  
Observation 1: There may be no HARQ feedback in a RLM monitoring period, and TX UE is unable to determine RLM metric in this case 
Proposal 3: Suggest support considering content of CSI report to determine RLM metric as a supplement when HARQ feedback is inavaialbe in a RLM monitoring period 
Proposal 4: Suggest RLM metric is determined by the number of the ACK/NACK from a RX UE within a RLM monitoring period
Proposal 5: Suggest determine RLM metric by CQI contained in a CSI report received within a RLM monitoring period if CSI report is used for RLM management
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