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1. Introduction
In NR V2X SI stage, AS level link management for unicast has been discussed both in an email [1] and RAN2 #105 meeting online discussion, and the following agreements are reached:
	Agreements on AS Level Link Management for unicast:

1: SL RLM / RLF declaration based AS level link management is supported.

2: The definition and motivation of SL RRM based AS level link management need further discussion.

3: We will ask to RAN1 for RLM RS design and if ok to follow Uu RLM model for SL RLM. We will indicate from RAN2 point of view, Uu RLM model is preferred as baseline for SL RLM with the description how Uu RLM works.

4: The AS level link status (e.g., failure) should be informed to upper layer. The detailed information exchanged between layers should be decided together with SA2.

5: If SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached.


This contribution will discuss further on the aspects of both RRM and RLM based link management, including the need to introduce RRM based link management, link recovery mechanism of RLM based link management and suggestion to introduce Uu-like data inactivity timer for link release in sidelink unicast.
2. Discussion
2.1 RRM based link management
In Uu, with the measurement configuration provided by network, RRM measurement is performed by UEs based on SSB or CSI-RS resources, including the evaluation on both serving cell and non-serving cells, and the measurement reports are reported to network when reporting events have occurred and handover procedure or cell reselection will be triggered. 
On the other hand, beam based RRM is also introduced in NR, where UE can be configured to measure a subset of the detected beams to get the beam qualities as well as averaging them to derive the cell quality.
Observation 1: In NR Uu, RRM plays the role of cell mobility and beam management.

In NR V2X, the unicast has been supported and corresponding link management is considered. As RLM/RLF declaration is already supported, the definition and motivation of RRM based link management in sidelink are still not clear. Briefly, the major difference of RRM between sidelink and Uu is that the unicast link is maintained between two UEs in sidelink other than between a UE and a base station. This brings the result that it would be meaningless to have RRM measurements on the link with other UE, since the unicast service is only transmitted in a single pair of UEs.
As regards beam management, the objective in the WID clearly states that:
	NR sidelink design starts with frequencies in FR1, and NR sidelink in FR2 is supported by applying the design for FR1 and PT-RS to the numerologies agreed for FR2. No FR2 specific optimization is supported in this WI except PT-RS. No beam management is supported in this work.


Therefore, beam management based on RRM should not be considered at least in this release.
Observation 2: In NR sidelink, the unicast service is only transmitted within a single pair of UEs, thus it is meaningless to perform RRM measurements for mobility purpose (i.e. change to a better unicast link with another UE).
Observation 3: In NR sidelink, beam management should not be considered as one reason to support RRM based link management because it is not supported in Release 16. 
Based on above analysis, there seems no motivation to support the RRM manner for link management in sidelink unicast. Although RRM may be useful in other scenarios based on RAN1 discussions, we see no strong point to support RRM based link management from RAN2’s point of view, when we already agree to have RLM based link management as well as an upper layer one.
Proposal 1:  Do not support SL RRM based AS level link management in Release 16.
2.2 RLM based link management
As SL RLM / RLF declaration based AS level link management is supported in previous meetings, it is still an open question that what the detailed information is to report AS level link status (e.g., failure) to upper layer and what the UE is supposed to do after RLF declaration.
Information to report AS level link status
In NR sidelink, when there is a need to report AS level link status, some detailed information is needed. For example, when the AS level link fails, the upper layer does not know about which specific link fails because a UE may have multiple unicast link with different UEs. In this case, a link ID (if introduced to identify a specific unicast link) or simply a destination ID for target UE is needed. Moreover, the failure cause is also helpful to upper layer so that it can e.g. trigger corresponding recovery or release procedures to recover the unicast link.

Proposal 2: when reporting AS level link failure, at least link ID that can identify a specific unicast connection and failure cause are delivered to upper layer.
Link recovery procedure
In NR Uu, UE will select a suitable cell to initiate the RRC connection re-establishment procedure or directly go to RRC_IDLE depending on whether the AS security has been activated and whether SRB2 and at least one DRB have been setup, upon detection of radio link failure. However, just as mentioned before, in NR sidelink the unicast service is only transmitted within a single pair of UEs, so this connection re-establishment procedure cannot be simply reused in sidelink from Uu, because it is meaningless to re-establish the unicast link with another UE. 
On the other hand, as some companies argued in the previous email discussions, the link recovery procedure between the same two UEs who encounter radio link failure may not be possible since e.g. the RLF is due to a long distance between the peer UEs. However, in sidelink, the radio link can be terribly affected by the channel congestion between two UEs who determine sidelink transmission resource(s) themselves based on e.g. sensing procedure. The radio link failure can also happen when there are temporary obstructions that may disappear later. Therefore, the resource pool change or reselection can be done after RLF failure, so that the peer UEs can attempt to recovery the unicast link and continue the sidelink transmissions by adopting resources in the new pool. And this resource pool change or reselection can also be done earlier before the RLF declaration to avoid the radio link failure.
Proposal 3: Resource reselection procedure can be triggered after the RLF declaration for link recovery, or before the RLF declaration to avoid link failure, details are FFS.

2.3 Link release based on other reasons
Besides the RRM based and RLM based link management, other trigger conditions for link release can also be considered. For example, in NR Uu, a UE may be configured a data inactivity timer. The timer is started or restarted when any MAC entity receives or transmits a MAC SDU. The value of the timer is from 1 second to 180 second, and it can be helpful to make the understand of the UE’s RRC state aligned between gNB and the UE. This data activity timer can also be reused in NR sidelink to serve the same purpose as in NR Uu.
Observation 4: In NR Uu, the UE may be configured a timer dataInactivityTimer and release the RRC connection upon receiving the expiry of dataInactivityTimer from lower layers.
Proposal 4: In NR sidelink, a data inactivity timer can be configured, and the unicast link is released on expiry of sidelink data inactivity timer.
3. Conclusion
In this contribution, we discussed further about the AS-level link management open issues and have the following observations and proposals:

Observation 1: In NR Uu, RRM plays the role of cell mobility and beam management.
Observation 2: In NR sidelink, the unicast service is only transmitted within a single pair of UEs, thus it is meaningless to perform RRM measurements for mobility purpose (i.e. change to a better unicast link with another UE).
Observation 3: In NR sidelink, beam management should not be considered as one reason to support RRM based link management because it is not supported in Release 16.
Observation 4: In NR Uu, the UE may be configured a timer dataInactivityTimer and release the RRC connection upon receiving the expiry of dataInactivityTimer from lower layers.
Proposal 1:  Do not support SL RRM based AS level link management in Release 16.
Proposal 2: when reporting AS level link failure, at least link ID that can identify a specific unicast connection and failure cause are delivered to upper layer.
Proposal 3: Resource reselection procedure can be triggered after the RLF declaration for link recovery, or before the RLF declaration to avoid link failure, details are FFS.
Proposal 4: In NR sidelink, a data inactivity timer can be configured, and the unicast link is released on expiry of sidelink data inactivity timer.
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