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1 Introduction

In the RAN2#107bis meeting, it was agreed that
Agreements on failure case handling: 
1: 
The SUI report upon SL RLF includes explicit failure indication.

2:
Upon the PC5-RRC connection release, the UE performs the following actions: 1) Discard any associated SL UE context, if any; 2) Release all associated SLRBs configuration including release of the RLC entity and the associated PDCP entity and SDAP; and 3) Indicate the release of the PC5-RRC connection to upper layers (e.g. PC5-S entity) if PC5-RRC connection release is triggered by AS-layer. FFS on behaviour for MAC layer, security keys and relevant timers (if any).

3:
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. FFS whether to follow proposal3 or not at PC5-RRC-based AS-layer configuration fails.

Agreements:

For sidelink RLM/RLF at Tx UE, the usage of HARQ feedback status is feasible from RAN1 perspective when sidelink HARQ is enabled

There is no IS/OOS indication to upper layer from physical layer for sidelink RLM at Tx UE

It is RAN1 understanding that HARQ feedback status (i.e., ACK, NACK) is available in upper layer without additional RLM indication from physical layer

DTX is reported to upper layer for sidelink RLM if RAN2 agree to use it

This doesn’t require RAN1 specification impact
In this contribution, we discuss the left issues on failure case handling.
2 Discussion
2.1 RLM based on HARQ feedback
In [108#99], the necessity of HARQ feedback based RLM has been discussed.
Firstly, HARQ based solution is just a third alternative on top of keep-alive message and RLC based scheme.

· For keep-alive message scheme, it can be triggered by both UEs of the unicast link;

· For RLC based scheme, although it is limited to RLC AM, that is the mandatory mode for SRB which is always needed and in operation, considering the periodical L2 ID update procedure and the measurement report procedure.

I.e., there are always on-going RLM tools via keep-alive message and RLC AM transmission, there is no need for a third tool of RLM.

Observation 1 HARQ-based RLM is not motivated as the third tool for RLM on top of keep-alive message and RLC re-transmission based scheme.

Secondly, HARQ based solution is not reliable since

· HARQ may not always enabled, i.e., one cannot rely on HARQ if it is disabled.
· Even if HARQ is enabled, Rx may not always feedback PSFCH, due to of 
· 1) collision between multiple PSFCH to transmit in the same slot (as shown in the following RAN4 LS R4-1913061), considering power limit (in bullet-1) and RF requirements (in bullet-2)
· 2) collision with LTE-SL or UL.

RAN4 would like to inform RAN1 that N>1 simultaneous transmission could be possible. However, currently, RAN4 has not defined RF requirements to support number N>1 of simultaneous PSFCH transmission. Some potential limitations to support number N>1 of simultaneous PSFCH transmission are listed below:

1. The power of each PSFCH trasmitted relative to the other simultaneous PSFCH transmitted could limit the maximum number of simultaneous transmissions. (e.g. Same PSD or different PSD)

2. For contiguous & discontiguous transmissions N>1 could be supported and MPR, AMPR, IBE are some of the RF requirements which need to be studied in RAN4.
a. The requirements for contigous & non-contiguous transmission could be different 

b. For discontiguous transmissions of PSFCH, the IBE on non-allocation RBs transmission MPR/A-MPR could be higher compared to that of contiguous allocation of PSFCH.

Observation 2 HARQ-based RLM is not reliable since the PSFCH may be dropped due to power limit, RF requirement limitation, or collision with LTE-SL / UL.

Thirdly, HARQ based solution is not straightforward, i.e., would lead to further specification effort. In the discussion of [108#99], the TP is drafted as
1> if the transmission in clause 5.x.1.3.2 is for unicast, and DTX is obtained from the physical layer for this transmission:

2> increment numConsecutiveDTX corresponding to the Source Layer-2 ID and Destination Layer-2 ID pair of the transmission;

2> if numConsecutiveDTX corresponding to this Source Layer-2 ID and Destination Layer-2 ID pair reaches maxNumConsecutiveDTX:

3> indicate to upper layers that the maximum number of consecutive DTX for this Source Layer-2 ID and Destination Layer-2 ID pair has been reached;

Although the intention is to mimic out-of-sync indication in Uu system, the difference is that out-of-sync relies on periodical DL signal of SSB/CSI-RS, and thus the indication of out-of-sync would be periodical. But HARQ feedback relies on availability of data, i.e., even for two TBs separated with a long time period in between, the above procedural text would still accumulate the DTX to trigger RLF, which is not reasonable. This issue is similar to BFD, which adds a timer to reset the count, and thus further complicit the solution.
1>
if beam failure instance indication has been received from lower layers:

2>
start or restart the beamFailureDetectionTimer;

2>
increment BFI_COUNTER by 1;
2>
if BFI_COUNTER >= beamFailureInstanceMaxCount:

3>
initiate a Random Access procedure (see clause 5.1) on the SpCell.

1>
if the beamFailureDetectionTimer expires; or
1>
if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers:

2>
set BFI_COUNTER to 0.
Observation 3 Consecutive accumulation of DTX cannot be used to trigger RLF since the traffic may not be continuous.
Considering that, we propose to avoid HARQ-based RLM in R16.

Proposal 1 RAN2 not purse HARQ-based RLF scheme.
2.2 AS-layer configuration failure

According to the agreement from RAN2#108, one left issue is

FFS whether to follow proposal3 or not at PC5-RRC-based AS-layer configuration fails 
It has to be divided into two types, one is timer expiry and the other is explicit configuration failure message.
2.2.1 T400 Expiry
For timer expiry, the reason is RLF instead of not being able to comply with the AS-layer configuration. Therefore, it is straightforward to handle it in the same way as SL-RLF.
Observation 4 AS-layer configuration timer expiry can only be triggered by RLF.

Proposal 2 If T400 expires before receiving response from counterpart UE, TX UE handles it as sidelink RLF.

2.2.2 AS-layer configuration failure
Besides timer T400, another left issue is how for TX UE to react on the explicit failure message. 
2.2.2.1 For IDLE/INACTIVE UE
For IDLE/INACTIVE UE which relies on SIB/pre-configuration, there is no way to adapt SIB/pre-configuration if failure happen, so the only way-out is to solve that as RLF.
Proposal 3 If AS-layer configuration failure message is received, IDLE/INACTIVE UE handles it as sidelink RLF.

2.2.2.2 For CONNECTED UE

For CONNECTED UE, either, it can be handled as a case of RLF, i.e., similar to timer expiry, or it can be handled by sending an updated AS-layer configuration. In order to support the latter one, it requires tools for both UP and CP.

2.2.2.2.1 Impact on UP

For UP, different from the handling defined for RLF, 

2:
Upon the PC5-RRC connection release, the UE performs the following actions: 1) Discard any associated SL UE context, if any; 2) Release all associated SLRBs configuration including release of the RLC entity and the associated PDCP entity and SDAP; and 3) Indicate the release of the PC5-RRC connection to upper layers (e.g. PC5-S entity) if PC5-RRC connection release is triggered by AS-layer. FFS on behaviour for MAC layer, security keys and relevant timers (if any).

One may need to follow the behaviour as defined for Uu interface.

The minimum effort could be: instead of releasing all related SLRB configuration, UE may continue to use the configuration before the non-complying AS-layer configuration command. In fact, according to the running CR, since the TX-UE would only apply the configuration after receiving the RRCReconfigurationCompleteSidelink response from counterpart UE, it just means that neither TX-UE nor RX-UE applies the configuration.
2>
else if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over the SRB1; 
<Text Removed>

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

Observation 5 In order to support non-RLF behaviour in case of AS-layer configuration failure, for UP, TX-UE and RX-UE just do not apply the configuration which RX-UE fails to comply with.
2.2.2.2.2 Impact on CP

For CP, UE has to report the failure to RAN, which is necessary in order to trigger a further updated configuration. For which, the specification impact can be minimized if carrying the report via SUI
Observation 6 In order to support non-RLF behaviour in case of AS-layer configuration failure, for CP, TX-UE needs to report the failure to network via SUI message.
However, since one cannot ensure the further reconfiguration can succeed, i.e., if network cannot provide further updated configuration (not only for IDLE/INACTIVE case, but also for CONNECTED case), the RLF behaviour has to be enabled anyway.
Considering the additional specification effort, we prefer an aligned behaviour with the case for timer expiry as the final tool, but also one can allow UE implementation to do report.,

Proposal 4 If AS-layer configuration failure message is received, CONNECTED UE by its implementation to decide either 1) handle it as RLF, or 2) do not apply the configuration which RX-UE fails to comply with, and report the failure to network via SUI message.

3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
HARQ-based RLM is not motivated as the third tool for RLM on top of keep-alive message and RLC re-transmission based scheme.
Observation 2
HARQ-based RLM is not reliable since the PSFCH may be dropped due to power limit, RF requirement limitation, or collision with LTE-SL / UL.
Observation 3
Consecutive accumulation of DTX cannot be used to trigger RLF since the traffic may not be continuous.
Observation 4
AS-layer configuration timer expiry can only be triggered by RLF.
Observation 5
In order to support non-RLF behaviour in case of AS-layer configuration failure, for UP, TX-UE and RX-UE just do not apply the configuration which RX-UE fails to comply with.
Observation 6
In order to support non-RLF behaviour in case of AS-layer configuration failure, for CP, TX-UE needs to report the failure to network via SUI message.


And thus we propose:
Proposal 1
RAN2 not purse HARQ-based RLF scheme.
Proposal 2
If T400 expires before receiving response from counterpart UE, TX UE handles it as sidelink RLF.
Proposal 3
If AS-layer configuration failure message is received, IDLE/INACTIVE UE handles it as sidelink RLF.
Proposal 4
If AS-layer configuration failure message is received, CONNECTED UE by its implementation to decide either 1) handle it as RLF, or 2) do not apply the configuration which RX-UE fails to comply with, and report the failure to network via SUI message.
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