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1	Introduction
This contribution we discuss issues raised regarding  reception of NotificationMessageSidelink indicating PC5-RLF relating to sidelink radio link failure actions 38.331 section 5.8.9.3. 
In particular we address the open Editor Note, “Editor’s Note: FFS whether additional procedure for L2 U2U PC5 RLF initiation”, via the RIL issues H675, S429, O412, H676 and J104. 
2	Discussion
The following discussion relates to the text in 38.331vi00 section 5.8.9.3 for the handling of sidelink radio link failure, and some of comments made during the offline review.
	[bookmark: _Hlk159236789]5.8.9.3	Sidelink radio link failure related actions
The UE shall:
…
1>	upon reception of NotificationMessageSidelink indicating PC5 RLF from the L2 U2U Relay UE for a specific destination based on the received sl-DestinationIdentity:
2>	consider sidelink radio link failure to be detected for this destination;
2>	release the DRBs of this destination, according to clause 5.8.9.1a.1;
2>	release the SRBs of this destination, according to clause 5.8.9.1a.3;
2>	release the PC5 Relay RLC channels of this destination if configured, in according to clause 5.8.9.7.1;
2>	discard the NR sidelink communication related configuration of this destination;
2>	reset the sidelink specific MAC of this destination, except for L2 U2U Relay operation;
2>	consider the PC5-RRC connection is released for the destination;
2>	indicate the release of the PC5-RRC connection to the upper layers for this destination (i.e. PC5 is unavailable);
2>	if UE is in RRC_CONNECTED:
3>	if the UE is acting as L2 U2N Remote UE for the destination:
4>	initiate the RRC connection re-establishment procedure as specified in 5.3.7.
3>	else:
4>	perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3;
Editor's Note:	FFS whether additional procedure for L2 U2U PC5 RLF initiation.




The “reception of NotificationMessageSidelink indicating PC5 RLF from the L2 U2U Relay UE”, for the scenario when the originating L2 U2U Remote UE has an established E2E radio bearer relayed to another U2U Remote UE over a U2U Relay connection, addressing the E2E radio bearer handling when PC5-RLF occurs on the second hop of the U2U Relay connection.

2.1 RLF on the 1st Hop
[RIL H675] and [RIL O412] both point out that in the case that the first hop fails then E2E bearer will also fail but as currently captured this 1st hop PC5-RLF will not trigger any related E2E bearer release actions at the Relay UE or peer Remote UE.
	
[RIL]: H675 
[Description]: This bullet is targeting at the E2E connection failure. However, it only covers the case second hop RLF resulting in E2E failure, but not first hop RLF.
[Proposed Change]:

	1>	upon reception of NotificationMessageSidelink indicating PC5 RLF from the L2 U2U Relay UE for a specific destination based on the received sl-DestinationIdentity; or
1> 	upon detecting sidelink radio link failure of the first PC5 hop of the end-to-end PC5 connection with a peer L2 U2U Remote UE identified by a specific destination:




[RIL]: O412 
[Description]: For L2 U2U Relay, E2E RLF due to first hop PC5-RLF is missing. 
[Proposed Change]: One missing case is if PC5-RLF happens between the U2U Remote UE and relay UE, the E2E RLF also need to be declared, which is same as the Notification reception condition. Proposed text sa follows




In this instance of the 1st hop radio link failure this appears to be a reverse scenario of the captured behaviour. That is the U2U Relay UE detecting the 1st hop RLF will detect and trigger actions locally for the PC5-RLF and follow 5.8.9.10 and 5.8.9.3 to clear SRBs, DRBs etc. and send a NotificationMessageSidelink to the peer L2 U2U Remote UE(s). In this instance the received sl-DestinationIdentityRemoteUE enables the peer L2 U2U Remote UE(s) to also identify that the E2E bearer to the 1st hop L2 U2U Remote UE is now released. In turn this will trigger the peer L2 U2U Remote UE to release the E2E bearer previously connected to the originating L2 U2U Remote UE according to 5.8.9.3, and signal the release to it’s own upper layer. 
In all instances any further actions towards the remaining PC5 links is a matter for the UE’s upper layers on reception of the notification from the lower layer.
[bookmark: _Hlk159236738]Proposal: no further action relating to the PC5-RLF for the 1st hop is required.

2.2 E2E radio Bearer radio link failure
In addition [RIL S429] identifies a related issue regarding the E2E bearer failure, for example if the E2E bearer directly experiences radio link failure according to 5.8.9.3 e.g. T400 expiry, PDCP integrity check fail. 5.8.9.3 captures behaviour relating to the release of configured attributes for identified destination, which is performed only locally. 
	[RIL]: S429 
[Description]: Clarify L2 U2U RLF from E2E connection problem between the two Remote UEs
[Proposed Change]: It is not clear how Relay UE is indicated of L2 U2U PC5 RLF caused by E2E connection problem between the two Remote UEs e.g., integrity check failure indication from PDCP entity. Add a procedure to inform L2 U2U Relay UE about PC5 RLF for the destination of the peer L2 U2U Remote UE as below.



In this case the Relay UE and peer Remote UE will also have context stored for the E2E bearer and, unlike in the preceding scenario, both PC5 hops remain in place. The question is whether additional steps are required to clear the E2E bearer context at these respective UEs?
It may be considered that the U2U Relay UE could detect that the E2E bearer has been released, e.g. through assessment of bearer traffic over the respective hop. However if the U2U Relay UE is able to reliably detect the E2E bearer radio link failure, then it seems reasonable to assume that it would release the specified E2E context attributes, and potentially signal the peer L2 U2U Remote UE with the NotificationMessageSidelink. With this approach it seems some clarification to the specification may be required.
However RAN2 may consider this as not a sufficiently robust approach, and use of (higher layer) signalling may be preferred?
Proposal: RAN2 discuss whether it is sufficient to allow the U2U Relay UE to make its own determination regarding the E2E radio bearer radio link failure, following a prior determination at the originating L2 U2U Remote UE, all according to 5.8.9.3. 

2.3 Exception for destination identity Received in NotificationMessageSidelink
	[RIL]: H676 
[Description]: it is not clear that “except for L2 U2U Relay operation” is only for E2E connection or also to per-hop link of E2E connection. For per-hop link, MAC reset is still needed.
[Proposed Change]:
	2>	reset the sidelink specific MAC of this destination, except for L2 U2U Relay operationwhen the L2 U2U Remote UE receiving NotificationMessageSidelink indicating PC5 RLF from the L2 U2U Relay UE;








We agree that this MAC reset the exception text is ambiguous, however we think that the text proposal can be improved through reference to the destination identity as provided within the received message, hence avoiding potential further ambiguity relating to the reception of a message. 
Proposal: Support the intention with updated text proposal
Text Proposal.
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The UE shall:
…
1>	upon reception of NotificationMessageSidelink indicating PC5 RLF from the L2 U2U Relay UE for a specific destination based on the received sl-DestinationIdentity:
...
2>	reset the sidelink specific MAC of this destination, except when the destination is the sl-DestinationIdentityRemoteUE received from thefor L2 U2U Relay UEoperation;





2.4 Sending NotificationMessageSidelink on determination of radio link failure
	[RIL]: J104 
[Description]: For U2U PC5 RLF initiation, U2U Relay UE should initiate to send a notification message in this procedure.
2>	if UE is in RRC_CONNECTED:
…
3>	if the UE is acting as L2 U2U Relay UE for the destination:
4>	send NotificationMessageSidelink to the peer L2 U2U Remote UE(s) in accordance with 5.8.9.10.



This RIL proposes to add the initiation step for sending the NotificationMessageSidelink to section 5.8.9.3.
It is noted both the condition and the actions for triggering and configuring this NotificationMessageSidelink are captured in 5.8.9.10, and results in the transmission of the message with the PC5-RLF indication type upon detection of PC5 RLF as per section 5.8.9.3. As such it may not be necessary to provide what appears to be a circular reference. However on further investigation it is noted that we do make such circular references in other instances, for example for the RLF detection for L2/L3 U2N Relay UE in 5.8.10.3.
Proposal: support the updated proposal to [RIL: J104]

3 Conclusion
In this paper we address the following RILs and make the following proposals.
RIL: [H675] and [O412]
Proposal: no further action relating to the PC5-RLF for the 1st hop is required.

RIL: [S429]
Proposal: RAN2 discuss whether it is sufficient to allow the U2U Relay UE to make its own determination regarding the E2E radio bearer radio link failure, following a prior determination at the originating L2 U2U Remote UE, all according to 5.8.9.3. 

RIL: [H676]
Proposal: Support the intention with updated text proposal

RIL: [J104]
Proposal: support the updated proposal to [RIL: J104]
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4 Text Proposal for TS 38.331
5.8.9.3	Sidelink radio link failure related actions
The UE shall:
…
1>	upon reception of NotificationMessageSidelink indicating PC5 RLF from the L2 U2U Relay UE for a specific destination based on the received sl-DestinationIdentityRemoteUE:
2>	consider sidelink radio link failure to be detected for this destination;
2>	release the DRBs of this destination, according to clause 5.8.9.1a.1;
2>	release the SRBs of this destination, according to clause 5.8.9.1a.3;
2>	release the PC5 Relay RLC channels of this destination if configured, in according to clause 5.8.9.7.1;
2>	discard the NR sidelink communication related configuration of this destination;
2>	reset the sidelink specific MAC of this destination, except when the destination is the sl-DestinationIdentityRemoteUE received from thefor L2 U2U Relay UEoperation;
2>	consider the PC5-RRC connection is released for the destination;
2>	indicate the release of the PC5-RRC connection to the upper layers for this destination (i.e. PC5 is unavailable);
2>	if UE is in RRC_CONNECTED:
3>	if the UE is acting as L2 U2N Remote UE for the destination:
4>	initiate the RRC connection re-establishment procedure as specified in 5.3.7.
3>	else:
4>	perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3;
3>	if the UE is acting as L2 U2U Relay UE for the destination:
4>	send NotificationMessageSidelink to the peer L2 U2U Remote UE(s) in accordance with 5.8.9.10.
Editor's Note:	FFS whether additional procedure for L2 U2U PC5 RLF initiation.

