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1 Introduction
In RAN2#104 meeting, it is agreed that RAN2 will study a kind of RRM or RLM based AS level link management. 
Agreements on unicast
1:	For AS-level information required to exchange among UEs via sidelink for SL unicast, RAN2 can consider the followings as a baseline and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1:
	- UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info
2:	AS-level information for SL unicast can be exchanged between gNB and UE for RRC configuration. RAN2 assumes that a UE can provide network with QoS related information and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1.
3:	AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among UEs via sidelink for SL unicast. New logical channel (SCCH: SL Control Channel) in addition to STCH (SL Traffic Channel) will be also introduced. SCCH carriers PC5-RRC messages.
4:	RAN2 will consider both options during SI phase. Further discussion on the definition, procedure and information for each option is needed.
	- Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.
	- Option 2: Upper layer connection establishment procedure is enough.
5:	RAN2 will study a kind of RRM or RLM based AS level link management. RAN2 will not consider a kind of PC5-RRC level keep alive message based management. Further discussion on possible detailed options is needed.

In this paper, we provide our view on link management for unicast.

2 Discussion

2.1 Whether to support SL RRM based AS level link management

In the email discussion [1], most companies are unsure whether the SL RRM is beneficial because unlike in Uu, SL has no cell mobility issue, and whether RRM is used for beam management is pending for RAN1 decision. However, we think SL RRM at least have the following functions:
· Long-term AS level link management: SL RRM may use L3 measurement to manage/monitor the link in the long term. 
· For example, if the RRM measurement results is bad, the gNB/transmitter UE may reselect resource or reconfigure AS-layer configuration accordingly so as to support the QoS requirement of running V2X service. 
· Moreover, if the RRM results are “too bad” for the service (using a threshold that might be configured by the gNB as a service parameter), the inability to sustain the service over PC5 may be indicated to the upper layer, which may cause RAT/Interface reselection.
· Handover/mobility
· Although many companies don't think there is a need for mobility/handover in SL, SL mobility/handover has some valid use cases. For example, in a highway/freeway scenario, the neighbouring roadside units may provide handover for vehicles to eliminate the possible V2X service interruption/latency due to link switching from one roadside unit to another. If mobility handling is introduced to SL, then SL RRM is definitely required.

In view of this potential SL RRM function, in this stage we should not jump to a conclusion that we don’t need SL RRM before we specify the functionalities of SL RRM.


Observation 1: The functionality of SL RRM is still not clear, but it may be used for long-term AS level link management, and provide some legacy RRM function such as resource allocation/reconfiguration. Besides, support of SL mobility may be useful in some scenarios, e.g. roadside units on the highway.

Proposal 1: RAN2 discuss the functionality of SL RRM before progressing the details of RRM based AS level link management.

2.2 Report of SL RRM measurement results
The email discussion [1] includes several candidate solutions for how the receiver UE sends SL RRM report as below:
· Option 1: Report the SL RRM measurement results to the peer UE
· Option 2: Report the SL RRM measurement results to gNB
· Option 2-1 (direct): the receiver UE directly reports the SL RRM measurement results to gNB
· Option 2-2 (indirect): the receiver UE sends the SL RRM measurement results to the transmitter UE and then the transmitter UE sends the SL RRM measurement results to gNB
· Option 2-3: both option 2-1 and option 2-2 are supported

For option 1, since the behavior of transmitter UE after transmitter UE receives the SL RRM measurement results is not clear, many companies cannot see clear benefit to have SL RRM report over PC5. In our view, the behavior of transmitter UE could be as below:
· Example 1: If RRM measurement report is bad, the transmitter UE can do resource reconfiguration or resource re-selection
· Example 2: If RRM measurement report is too bad to sustain the QoS of V2X service, UE can indicate this to upper layer, and the upper layer may decide to re-select RAT/Interface 
· Example 3: In the in-coverage scenario, if the transmitter UE thinks the QoS requirement is not sustainable, transmitter UE can send an indication of bad RRM measurement results to gNB, or directly forward the measurement results to the gNB (i.e. exactly Option 2-2).
Observation 2: With the RRM measurement results, transmitter UE can decide to perform RRM function such as resource reconfiguration/reselection, or inform gNB or upper layer of bad RRM results for help.

With clear UE behavior in the transmitter side, we then think Option 1 and Option 2-2 are reasonable solutions: option 1 is applicable to both in-coverage and out-of-coverage scenarios, while option 2-2 is applicable only to in-coverage scenario. In view of this, we have the following proposal: 

Proposal 2: Receiver UE reports the SL RRM measurement results to the peer UE. And, if in coverage, the peer UE then sends the SL RRM measurement results to gNB.

2.3 Inform of SL RLF to the transmitter UE

About how the transmitter UE is aware of SL RLF, there are two candidate solutions listed in the email discussion [1]:
· a) Based on information collected on SL, i.e., receiver UE does not feedback or consecutively feedback NACK(s) to the data;
· b) Via the assistance from gNB, which could transfer the SL RLF indication from receiver UE to transmitter UE;
Similar to our view to SL RRM report, we expect a unified design for both in-coverage and out-of-coverage scenario, so we prefer solution a). Solution b) is an enhancement of a) to reduce the latency for transmitter UE to be aware of SL RLF. However, solution b) only works for in-coverage scenario. Besides, to support solution b), additional signaling between receiver UE and gNB and between gNB and transmitter UE should be introduced. In the SI stage, we can take a) as baseline, and details b) in the WI stage if companies think the enhancement is useful.

Observation 3: Deliver SL RLF through gNB may reduce the latency for transmitter UE to be aware of SL RLF, but it only works for in-coverage scenario and needs to introduce additional signaling.

Proposal 3: As the baseline, no signaling is introduced to inform transmitter UE of SL RLF.


3 Conclusion 
Based on the observation:

Observation 1: The functionality of SL RRM is still not clear, but it may be used for long-term AS level link management, and provide some legacy RRM function such as resource allocation/reconfiguration. Besides, support of SL mobility may be useful in some scenarios, e.g. roadside units on the highway.


Observation 2: With the RRM measurement results, transmitter UE can decide to perform RRM function such as resource reconfiguration/reselection, or inform gNB or upper layer of bad RRM results for help.

Observation 3: Deliver SL RLF through gNB may reduce the latency for transmitter UE to be aware of SL RLF, but it only works for in-coverage scenario and needs to introduce additional signaling.

We propose:

Proposal 1: RAN2 discuss the functionality of SL RRM before progressing the details of RRM based AS level link management.

Proposal 2: Receiver UE reports the SL RRM measurement results to the peer UE. And, if in coverage, the peer UE then sends the SL RRM measurement results to gNB.

Proposal 3: As the baseline, no signaling is introduced to inform transmitter UE of SL RLF.
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