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1 Introduction

In the RAN2#107bis meeting, it was agreed that
Agreements on SL RLM/RLF: 

1: 
In case of SL RLC AM, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached.

2:
RLF triggering condition based on indication by physical layer is supported (pending RAN1/RAN4 progresses on the topic).

3:
The RLM/RLF procedure only apply to NR SL unicast.

4:
In case of RRC_CONNECTED/INACTIVE/RRC_IDLE/Out-of-coverage UEs, upon SL RLF declaration (e.g., expiring of timer T310) the UE releases the PC5-RRC connection immediately and sends an indication to upper layers.

5:
For RRC_CONNECTED UEs, upon SL RLF declaration (e.g., expiring of T310), the UE informs NW via Sidelink UE Information. FFS if we need explicit failure indication in Sidelink UE information or if it’s enough for the UE to inform it by excluding the corresponding destination L2 id.

6:
Measured results is not included in Sidelink UE Information at RLF.

7:
A new timer (e.g., similar to T310) is specified for SL RLF handling (pending RAN1/RAN4 progresses on the topic).

8:
No need to specify a release procedure over the PC5-RRC at least at RLF.

In this contribution, we discuss the left issues on failure case handling.
2 Discussion
2.1 Issue-1: AS Layer Trigger for SL RLF
In RAN1#98bis, the agreement was as follows

Agreements:
•
When the Rx UE received a signal associated with the unicast link, no support of IS/OOS indication to upper layer at the Rx UE

•
When the Rx UE received no signal associated with the unicast link during an RLM indication period, no indication to upper layer at the Rx UE
The result would be that the related RAN2 agreement relying on RAN1 decision of IS/OOS indication becomes invalid.
2:
RLF triggering condition based on indication by physical layer is supported (pending RAN1/RAN4 progresses on the topic).

7:
A new timer (e.g., similar to T310) is specified for SL RLF handling (pending RAN1/RAN4 progresses on the topic).

In other words, the only valid trigger for SL RLF is from RLC that the maximum number of retransmissions has been reached, which however is limited to RLC AM.
Observation 1 According to the latest result from RAN1, so far the only valid trigger for SL RLF is from RLC that the maximum number of retransmissions has been reached, which is limited to RLC AM.
On the other hand, for the left issue which is still on-going in RAN1 (mentioned in LS R1-1911699)

Note: RAN1 is still discussing the IS/OOS indication from the Tx UE perspective.
For Tx-UE, the main candidate is to rely on the HARQ feedback, i.e., PSFCH, to define the lower layer indication. However, in RAN1#95, the following agreement has been reached

It is supported to enable and disable SL HARQ feedback in unicast and groupcast.

FFS when HARQ feedback is enabled and disabled.

I.e., HARQ is not always-on. Hence, even if one goes for the HARQ-NACK related metric solution, further effort is needed to handle the case where HARQ-NACK is not enabled. Furthermore, please note that the use of HARQ feedback is not only due to the reliability requirement, and it could rely on the latency requirement, i.e., the end-to-end latency has to allow the HARQ feedback latency.
Observation 2 Even if RAN1 make progress in RAN1#99, HARQ feedback based solution is not applicable to the case where HARQ is disabled.

Furthermore, RAN1 design on TX-UE based solution would cause further work in RAN2, i.e., specification effort to define RLF declaration based on TX-UE based indication from lower layer.
Observation 3 Even if RAN1 make progress in RAN1#99, the left time is limited for RAN2 to define RLF declaration mechanism based on TX-UE based indication. 

Considering observation 1 and 2 above, there is one case where AS-layer cannot detect RLF by its own, i.e., when using RLC UM and with HARQ feedback disabled (unless RAN1 progress on TX-UE based RLM can be applied HARQ without feedback, which however is very unlikely). If AS layer based RLM anyway cannot handle all cases, 
· On the one hand, upper layer based solution has to be used to cover the missing case (UM and HARQ without feedback) anyway, for which actions on SA is needed.
· On the other hand, it is questionable whether the AS-layer based solution is still needed, e.g., TX-UE based solution that RAN1 is still working on.
Therefore, we propose to at least reuse the legacy Keep-Alive message based solution at PC5-S layer for the RLM, and further discuss the necessity of RLM tools that has been developed in RAN, especially TX-UE based RLM solution, considering the limited time left for RAN1.
Proposal 1 Send LS to SA2 and RAN1 for reusing the Keep-Alive message solution, and up to RAN1 to decide whether to further purse TX-UE based indication.
2.2 Issue-2: CP / UP handling for SL RLF

According to the RAN2#107bis agreement

5:
For RRC_CONNECTED UEs, upon SL RLF declaration (e.g., expiring of T310), the UE informs NW via Sidelink UE Information. FFS if we need explicit failure indication in Sidelink UE information or if it’s enough for the UE to inform it by excluding the corresponding destination L2 id.
Considering the main argument for UL report during SL RLF is to release the related resource / configuration that the network provided for the concerned unicast link, there seems no difference in terms of network handling, i.e., the resource / configuration release is anyway needed, no matter it is due to a SL RLF or a normal / proactive link disconnection.
Observation 4 There is no difference in terms of network handling for reactive / proactive unicast link disconnection.

Proposal 2 The SUI report upon SL RLF does not include explicit failure indication.
One left issue discussed in R2-1913328 is the UP handling for RLF case

Proposal 8
RAN2 working assumption: Upon the PC5-RRC connection release, the UE performs the following actions:

a.
Reset MAC;

b.
Stop relevant timers specific for sidelink (e.g., new timer for SL RLF handling if agreed);

c.
Discard any SL UE context, if any;

d.
Discard any security key configured specific for SL, if any;

e.
Release all SL radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP for all established SLRBs;

f.
Indicate the release of the PC5-RRC connection to upper layers (e.g. PC5-S entity) together with the release cause.

Where a) is unclear since the failure of a single link may not cause the re-set of whole MAC, and b) is unclear since the T310-like timer may not be needed anymore due to the RAN1 latest agreement on no IS/OOS indication, and d) is not clear since security handling may be in PC5-S scope. 
So we tend to propose the firstly agree on c, e and f, and further discuss the other part.
Proposal 3 Upon the PC5-RRC connection release, the UE performs the following actions: 1) Discard any SL UE context, if any; 2) Release all SL radio resources, including release of the RLC entity and the associated PDCP entity and SDAP for all established SLRBs; and 3) Indicate the release of the PC5-RRC connection to upper layers (e.g. PC5-S entity) together with the release cause. FFS on behaviour for MAC layer, security keys and relevant timers (if any).
2.3 Issue-3: AS-layer configuration failure

In RAN2#106, it was agreed that

5:
Need to handle failure case for AS-layer configuration. Explicit failure message is used as baseline. Timer-based solution is also needed on top of explicit failure message.

Firstly, one issue is the initiation condition for failure message. Compared with the condition in Uu interface

2>
else if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over the SRB1; 

3>
continue using the configuration used prior to the reception of RRCReconfiguration message;

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, upon which the reconfiguration procedure ends;

The sidelink behaviour can be similar, i.e., the failure message is initiated when the RX-UE cannot comply with the configuration.
Secondly, how for TX UE to react on the explicit failure message:

· Either, it can be handled as a case of RLF, i.e., to release/disconnect the unicast link.
· Or, it can be handled by sending an updated AS-layer configuration.

In order to support the latter one, 
· For CONNECTED UE, it requires the support of UL signalling to report NW on the failure, which would trigger a further updated configuration from network. In other words, whether to support the latter case for CONNECTED UE, depends on whether RAN2 would like to further dig into the procedure for network to be aware of the PC5 configuration failure;
· For IDLE/INACTIVE/out-of-coverage UE, since the configuration comes from SIB/pre-configuration, of which the content is fixed, it is doubtable how the TX UE can derive the updated configuration;

Considering the additional specification effort, we prefer stick to the former case, i.e., handle it as RLF, which is to be enabled anyway, since one cannot ensure the further reconfiguration can succeed. 
Similarly, if timer expires before receiving response from the counterpart UE, it can be judged as an RLF case, so one can follow the normal procedure for RLF handling.

Proposal 4 If the UE is able to comply with the received configuration in AS-layer configuration message, it initiates PC5-RRC based AS-layer Configuration Complete. Otherwise, it initiates PC5-RRC based AS-layer configuration failure, and handle it as sidelink RLF.
Proposal 5 Receiving AS-layer configuration failure message, or if timer expires before receiving response from counterpart UE, TX-UE handles it as sidelink RLF. 
2.4 Issue-4: Failure to get SLRB configuration
It is always the case that the network will not be mandated to provide sidelink related configuration.
· In LTE-V2X which is limited to broadcast, the UE can only wait for network response after reporting SUI. If the network does not provide sidelink resource after receiving SUI, the related broadcast traffic cannot be done by the LTE-V2X UE;
· In NR-V2X which is extended to unicast (if one see group-cast as a similar case of broadcast as in LTE-V2X), the unicast link establishment procedure may be stalled after exchanging PC5-S messages, and after sending out SUI messages to network to request STCH configuration.
Observation 5 In NR-V2X, the unicast link establishment procedure may be stalled if the network does not provide a SLRB configuration after receiving SUI message.

To solve this issue for unicast case
· Either one can keep the legacy LTE way, i.e., no solution on how to handle the case if network does not provide related sidelink configuration, and thus related sidelink procedure are just stalled in this case;
· Or one can try to design corresponding solution, in this case,
· A trigger is needed for TX-UE to judge the abnormal case, either by network DL signaling explicitly, and/or by timer-based solution (similar to the timers of T300 (initiated Upon transmission of RRCSetupRequest) / T301 (initiated Upon transmission of RRCReestabilshmentRequest) / T319 (initiated by Upon transmission of RRCResumeRequest or RRCResumeRequest1.)).
· A trigger is needed for RX-UE to judge the abnormal case, e.g., by SL signaling from TX-UE explicitly.
· The procedure for TX-UE / RX-UE to handle the abnormal case needs to be handled, e.g., reusing the sidelink RLF procedure as much as possible.
Proposal 6 RAN2 to discuss whether / how it is needed to handle the case where CONNECTED UE fails to get SLRB configuration from network for unicast SL.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
According to the latest result from RAN1, so far the only valid trigger for SL RLF is from RLC that the maximum number of retransmissions has been reached, which is limited to RLC AM.
Observation 2
Even if RAN1 make progress in RAN1#99, HARQ feedback based solution is not applicable to the case where HARQ is disabled.
Observation 3
Even if RAN1 make progress in RAN1#99, the left time is limited for RAN2 to define RLF declaration mechanism based on TX-UE based indication.
Observation 4
There is no difference in terms of network handling for reactive / proactive unicast link disconnection.


And thus we propose:
Proposal 1
Send LS to SA2 and RAN1 for reusing the Keep-Alive message solution, and up to RAN1 to decide whether to further purse TX-UE based indication.
Proposal 2
The SUI report upon SL RLF does not include explicit failure indication.
Proposal 3
Upon the PC5-RRC connection release, the UE performs the following actions: 1) Discard any SL UE context, if any; 2) Release all SL radio resources, including release of the RLC entity and the associated PDCP entity and SDAP for all established SLRBs; and 3) Indicate the release of the PC5-RRC connection to upper layers (e.g. PC5-S entity) together with the release cause. FFS on behaviour for MAC layer, security keys and relevant timers (if any).
Proposal 4
If the UE is able to comply with the received configuration in AS-layer configuration message, it initiates PC5-RRC based AS-layer Configuration Complete. Otherwise, it initiates PC5-RRC based AS-layer configuration failure, and handle it as sidelink RLF.
Proposal 5
Receiving AS-layer configuration failure message, or if timer expires before receiving response from counterpart UE, TX-UE handles it as sidelink RLF.
Proposal 6
RAN2 to discuss whether / how it is needed to handle the case where CONNECTED UE fails to get SLRB configuration from network for unicast SL.
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