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1. Introduction

In RAN2#104 meeting, unicast for NR V2X was discussed and following agreements are made for radio link maintenance [1]
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.

The details of RRM or RLM based AS level link management is further discussed in email discussion [2], and in this contribution, radio link monitoring and radio link failure for NR V2X sidelink is further discussed.
2. Discussion
Radio link monitoring and radio link failure is a kind of connection control mechanism for Uu interface. A kind of RRM or RLM based AS level link management is considered by RAN2 for NR V2X because of the introduction of unicast transmission. Since we are not so clear what benefit can be introduced by RRM mechanism for sidelink yet, here we mainly discuss RLM/RLF similar mechanism for NR V2X unicast transmission. And since radio link monitoring is mainly performed in physical layer, which is out of scope of RAN2 discussion, in the following we then mainly discuss radio link failure related issues.
Radio link failure on Uu interface is handled by RRC layer, the model can be maximally reused for NR V2X sidelink, which can use PC5-RRC layer to handle the sidelink failure, for example sidelink failure can also includes detection of physical layer problems, detection of radio link failure, and radio link failure related actions. Following shows the existing specification for radio link failure handling in [3]
	· Detection of physical layer problem

1>
upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while neither T300, T301, T304, T311 nor T319 are running:

2>
start timer T310 for the corresponding SpCell.
· Recovery of physical layer problem

Upon receiving N311 consecutive "in-sync" indications for the SpCell from lower layers while T310 is running, the UE shall:

1>
stop timer T310 for the corresponding SpCell.

· Detection of radio link failure

1>
upon T310 expiry in PCell; or

1>
upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; or

1>
upon indication from MCG RLC that the maximum number of retransmissions has been reached:

2>
if CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells only includes SCell(s):

3>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

2>
else:

3>
consider radio link failure to be detected for the MCG i.e. RLF;

3>
if AS security has not been activated:

4>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';

3>
else if AS security has been activated but SRB2 and at least one DRB have not been setup:

4>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';

3>
else:

4>
initiate the connection re-establishment procedure as specified in 5.3.7.
The UE shall:

1>
upon T310 expiry in PSCell; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC that the maximum number of retransmissions has been reached:

2>
if CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells only includes SCell(s):

3>
initiate the failure information procedure as specified in 5.7.5 to report RLC failure.

2>
else:

3>
consider radio link failure to be detected for the SCG i.e. SCG-RLF;

3>
initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.


From above existing specification for radio link failure, we could see that the handling for radio link failure is different for MCG/PCell and SCG/SCell. However, for sidelink multi-carrier operation, there has no PCell and SCell definitions, and DC scenario is de-prioritized for NR V2X. Thus when reusing existing radio link failure mechanism for NR V2X sidelink, the difference of multi-carrier scenario needs to be further studied.
Proposal 1: radio link failure mechanism for NR V2X needs to be further studied in multi-carrier scenario, considering there has no PCell and SCell definition
The next step is to discuss what actions UE shall take after radio link failure declaration. The first issue that mentioned during email discussion is whether UE need to wait for possible sidelink recovery after radio link failure declaration. If we reuse existing radio link failure mechanism for NR V2X sidelink unicast transmission, then we could see that there already has recovery of physical layer problem phase during T310 running. Thus there does not need extra timer to wait for link recovery after radio link failure declaration.
Proposal 2: No additional timer is needed for possible sidelink recovery after radio link failure declaration for NR V2X
The second issue for UE actions after radio link failure declaration is whether to have re-establishment procedure. On Uu interface, re-establishment is used to find another suitable cell and maintain RRC CONNECTED mode for UE. But for sidelink, if the link between UEs is broken and cannot recover, then there does not need to re-establish sidelink to other UEs. Thus re-establishment procedure is not needed after radio link failure declaration for sidelink. In this case, directly release the connection is a better way

Proposal 3: After radio link failure declaration, UE does not re-establish sidelink but just releases the unicast connection for NR V2X sidelink transmission

After radio link failure declaration for sidelink, UE can report the sidelink failure information to network, or upper layer, or even transmitter UE in case not all carriers are failed. So that upper layer can manage NAS connection, and network/transmitter UE can adjust the scheduling or resource allocation for unicast transmission.
Proposal 4: After radio link failure declaration, UE reports sidelink failure information to one of following nodes or destination: network, upper layer, transmitting UE.
3. Conclusion

In this contribution, we discuss the radio link management for NR V2X sidelink unicast transmission, and have following proposals
Proposal 1: radio link failure mechanism for NR V2X needs to be further studied in multi-carrier scenario, considering there has no PCell and SCell definition

Proposal 2: No additional timer is needed for possible sidelink recovery after radio link failure declaration for NR V2X
Proposal 3: After radio link failure declaration, UE does not re-establish sidelink but just releases the unicast connection for NR V2X sidelink transmission

Proposal 4: After radio link failure declaration, UE reports sidelink failure information to one of following nodes or destination: network, upper layer, transmitting UE.
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