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1 Introduction

During the email discussion on SL RLM/RRM [1], SL RLM in unicast is preferred by most companies. While for SL RRM, companies felt that the definition and motivation is not clear. In this contribution, we first discuss about SL RRM, wherein SL layer 3 measurement rather than the term of SL RRM is used to avoid the argument on terminology. In the second part of the paper, detailed leftover issues on SL RLM from [1] are analyzed.
2 Discussion 
2.1 SL layer 3 measurement
Issue 1 – Need of SL layer 3 measurement
In Uu interface, conventional RRM mechanism enables two motivations, cell mobility and link management like proper CA and BWP configuration. For the former one, due to the fact that UE does not need to move its link from one peer UE to another one, mobility is not needed in SL. As for the latter one, multiple functionalities are considered as beneficial, such as congestion control support and proper handling on SL RB and SL CA configuration. Certain measurement metrics comprising of SL CBR, SL RSRP, SL RSRQ, SL RSSI are required in order to enable those functionalities. 
Note that SL congestion control and SL CBR is already supported in LTE V2X, so there is no reason not to support it in NR V2X.

For SL RB handling, when the link quality deteriorates and QoS requirements of certain SL RB could not be maintained, such SL RB would better be released or be reconfigured with new parameter set. SL layer 3 measurement results in terms of SL RSRP/RSRQ/RSSI make this possible. 
Regarding SL CA, in LTE V2X, the component carries are selected in an arbitrary way. When it comes to unicast NR V2X, SL CA could be handled in a more efficient manner by taking the channel quality between two peer UE(s) into account.

Observation 1: SL measurement results in terms of SL CBR are beneficial to enable congestion control.
Observation 2: SL measurement results in terms of SL RSRP/RSRQ/RSSI are beneficial to enable link management like SL RB and CA configuration.
Proposal 1: RAN2 to discuss whether to support SL layer 3 measurement. Detailed measurement metrics could be decided together with RAN1.
Issue 2 – Whether to report the SL layer 3 measurement results from receiver UE to peer UE
From the email discussion [1], majority of companies thought there is no need to report the SL layer 3 measurement results from receiver UE to peer UE. The arguments come from several aspects, for example, transmitter UE could measure by itself on SL CBR.
To our understanding, this issue is tightly related to what layer 3 measurement metrics could be agreed. For example, if only SL CBR is finally agreed, transmitter UE indeed also has the access to CBR. But for SL RSRP/RSRQ/RSSI, if receiver UE does not transmit any reference signal to transmitter UE, it’s not practical to assume transmitter UE can have the equivalent understanding about channel quality as receiver UE. In light of that transmitter UE is the one to make the proper configuration on SL, it’s proposed to have the receiver UE report the SL layer 3 measurement results (SL RSRP/RSRQ/RSSI, etc.) to transmitter UE. 
Proposal 2: To support the SL layer 3 measurement results report from receiver UE to peer UE.
Issue 3 – Whether to report the SL layer 3 measurement results from UE to gNB
During the email discussion, companies raised that receiver UE and transmitter UE may connect to different gNB(s). Thus, the measurement results from receiver UE should be transferred by transmitter UE to gNB. Some companies mentioned that the measurement results should be transmitted to gNB separately by each UE. For now, the only agreeable measurement metric to report to gNB is SL CBR/sensing results, while other metrics, such as SL RSRP/SL RSRQ/SL RSSI need further justification.

Thus, we propose:
Proposal 3: SL CBR measurement results could be reported to gNB by each UE involved in unicast.
2.2 SL RLM/RLF
During the email discussion [1], SL RLM/RLF is considered needed and Uu RLM model is taken as baseline. After the SL RLF is declared, SL recovery procedure is operated. 
Issue 1 – When and how to trigger SL recovery
Two alternatives were mentioned in [1], i.e., SL recovery is triggered immediately when SL RLF is declared or when the SL channel quality reaches to a threshold. In our understanding, the most important issue is when to trigger the SL recovery signaling since what procedures the term “recovery” comprise of could be interpreted in different ways.
In Uu interface, when UE performs RRC re-establishment, UE first determines whether the cell meets S-criteria. RRC signaling for re-establishment is only sent out when the cell passes the S-criteria check. Similar logic is applicable here in SL, where receiver UE keeps monitoring the link quality between UE pair and only triggers SL recovery signaling when the channel quality reaches to a determined threshold.

Proposal 4: UE triggers SL recovery signaling when the channel quality reaches to a threshold. SL AS layer signaling is considered as a baseline for SL recovery.
Issue 2 – Whether transmitter UE should be aware of the link failure
To our understanding, it's beneficial for transmitter UE to be aware of the link failure. The main reason is when the channel link fails, transmitter UE could stop data transmission timely, so as to avoid unnecessary data loss. The awareness of link failure could be deduced at transmitter UE via the information collected over SL i.e., receiver UE does not feedback or consecutively feedback NACK(s) to the data.
Proposal 5: As a baseline, it’s proposed that transmitter UE could deduce the link failure status based on information collected over SL.
3 Conclusion

In this contribution, we discussed the SL link management issue from two aspects, SL layer 3 measurement and SL RLM/RLF scheme. 
Observation 1: SL measurement results in terms of SL CBR are beneficial to enable congestion control.
Observation 2: SL measurement results in terms of SL RSRP/RSRQ/RSSI are beneficial to enable link management like SL RB and CA configuration.
Proposal 1: RAN2 to discuss whether to support SL layer 3 measurement. Detailed measurement metrics could be decided together with RAN1.
Proposal 2: To support the SL layer 3 measurement results report from receiver UE to peer UE.
Proposal 3: SL CBR measurement results could be reported to gNB by each UE involved in unicast.
Proposal 4: UE triggers SL recovery signaling when the channel quality reaches to a threshold. SL AS layer signaling is considered as a baseline for SL recovery.

Proposal 5: As a baseline, it’s proposed that transmitter UE could deduce the link failure status based on information collected over SL.
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