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1	Introduction
[bookmark: _Hlk525462591]In RAN Meeting #96, the WID on NR sidelink evolution was agreed, including the following objective for operation of sidelink in unlicensed spectrum:
	2.	Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
-	Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
[bookmark: _Hlk89917081]o	Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
	No specific enhancements for Rel-17 resource allocation mechanisms
	If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
[bookmark: _Hlk89917101]-	Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
[bookmark: _Hlk89917118]o	The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
[bookmark: _Hlk89917140]-	No specific enhancements for existing NR SL feature
[bookmark: _Hlk89917215]-	The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
-	Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.


In this contribution, we discuss aspects related to the consistent LBT failure procedure and its impact on the HARQ procedure.
2	Discussion
2.1	On the procedure for recovery from consistent LBT failure
If there is no recovery procedure in place for when consistent LBT failure has been triggered/declared, then sooner or later all RB sets in a resource pool will be declared as experiencing consistent LBT failure and a Tx UE will no longer be able to transmit in the resource pool unless RLF is triggered. When considering Mode 2 operation, the need for a procedure to enable recovery from consistent LBT becomes even more apparent. 
Observation 1: RAN2s agreements makes less RB sets available for reselection upon detection of consistent LBT failure detection.
As the congestion conditions in a given RB set can be quite dynamic, both due to independent traffic generation patterns of the devices transmitting in the RB set as well as their mobility, then it can be desirable to after some time allow the Tx UE to attempt to use the RB set resources. This is in line with the following FFS:
	Working assumption: If SL LBT failure granularity is resource pool/RB set, support the change of resource pool/RB set of which consistent SL LBT failure has not been triggered from SL consistent LBT failure by TX UE upon consistent LBT failure detection. FFS whether/how the triggered consistent SL LBT failure is cancelled.


Observation 2: It is expected that the congestion conditions, that led to consistent LBT failure to be declared in a RB set, change over time. Therefore, consistent SL LBT failure declaration should be time bounded.
Proposal 1:  RAN2 to allow resources in RB sets where consistent SL LBT failure has been declared to be eligible to be selected after a (pre)configured time or based on other conditions. FFS on these other conditions.
2.2	On the impact of consistent LBT procedure in the HARQ feedback procedure design
The SL-specific consistent LBT failure detection (and recovery procedure) is a device centric occurrence and therefore has impact to any procedures where two or more devices interact. In this section we consider the impact on the HARQ feedback procedure.
Considering the following use cases:
a) The Tx UE is experiencing consistent LBT failure in specific RB sets (or resource pools) and therefore is prevented from accessing those specific RB set (or resource pools);
i. The Rx UE is experiencing consistent LBT failure in the same RB sets (or resource pools) as the Tx UE;
ii. The Rx UE is not experiencing consistent LBT failure in the same RB set (or resource pools) as the Tx UE;
b) The Tx UE is not experiencing consistent LBT failure in a specific RB set (or resource pool) and therefore it is able to access the resources in the RB set (or resource pool), i.e. by successfully performing an LBT (either Type 1 or 2, depending on if a valid COT is available), and transmit its PSCCH/PSSCH which the associated SCI requests for a HARQ feedback via a PSFCH resource mapped to the PSCCH/PSSCH resource;
i. The Rx UE is not experiencing consistent LBT failure in the RB set in which the PSFCH is mapped to (or resource pool) and therefore the Rx UE is able to provide HARQ feedback using the mapped PSFCH resource;
ii. The Rx UE is experiencing consistent LBT failure in the RB set in which the PSFCH is mapped to (or resource pool) and therefore is unable to access the mapped PSFCH resource to provide the HARQ feedback. 
From these use cases, we can see that whenever b.ii occurs, then the Tx UE will not receive the HARQ feedback and therefore not know if it should or not perform an HARQ retransmission, so the communication cannot be assumed to be reliable.
Observation 3: The transmitting UE is not aware of the receiving UEs channel conditions for any RB set or resource pools.
To cope with the impact of SL-specific consecutive LBT failure in the SL HARQ procedure:
1. The Rx needs to be able to report, to either the gNB or directly to the Tx UE, that it is experiencing consecutive LBT failure; and
2. The Tx UE needs to be able to react to that information when receiving it directly from the Rx UE or via the gNB.
Regarding (1), it was agreed in In RAN2#119bis and RAN2#120 respectively, that a UE in RRC_CONNECTED can indicate the SL-specific consistent LBT failure detection to the gNB (regardless if it is operating in Mode 1 or 2). However, it was not agreed if a UE can provide this same report to peer UEs. Especially for mode-2, it may be an advantage to allow the UEs to also send the consistent LBT failure report to the peer UE(s). 

Agreement on consistent LBT failure:
7:	Support the mechanism that a mode-1 UE can indicate the SL-specific consistent LBT failure to the gNB. FFS on a mode-2 UE in RRC_CONNECTED.

Agreements on mode 2 UE in RRC connected
1: 	In SL-U, support the mechanism that a mode-2 UE in RRC_CONNECTED can indicate the SL-specific consistent LBT failure to the gNB.
Proposal 2: RAN2 to support the mechanism that at least a mode-2 UE can report consistent LBT failure to its peer(s). 
Regarding (2), we note that Tx UE should be able to decide based on this information if it should request HARQ feedback when performing a transmission to the Rx UE via the 2nd stage SCI HARQ feedback enabled/disabled indicator. However, in the MAC specification, a UE when performing a transmission is not allowed to decide if it should request HARQ feedback and instead the need for HARQ feedback is configured by logical channel. In addition to the impact of consistent LBT failure in general unlicensed operation, it is worthwhile to relax this restriction as the transmitting device can be aware how difficult it is to acquire access to the channel (i.e., to successfully complete the LBT procedure). Therefore, in situations where it is likely that the Rx UE will not be able to provide HARQ feedback due to expected LBT failure, then the Tx UE should be allowed to not request for HARQ feedback and adjust its transmission parameters to avoid a HARQ retransmission instead.
Proposal 3: RAN2 to allow a transmitter UE to decide to request or not a HARQ feedback based on the acquired information regarding the receiving UE perceived channel access conditions.
However, when the Tx UE was not able to acquire information in which RB sets the Rx UE is experiencing consistent LBT failure, the Tx UE will still be requesting for HARQ feedback. Upon receiving this request, the Rx UE should still be allowed to attempt PSFCH transmission even though the RB set where the PSFCH resource is situated has been declared to be experiencing consistent LBT failure.
Proposal 4: RAN2 to study which conditions a UE should be allowed to attempt transmission in an RB set where consistent LBT failure has been declared based on indication from receiving UE.
3	Conclusion
This documents has made the following observations and proposals:
Observation 1: RAN2s agreements makes less RB sets available for reselection upon detection of consistent LBT failure detection.
Observation 2: It is expected that the congestion conditions, that led to consistent LBT failure to be declared in a RB set, change over time. Therefore, consistent SL LBT failure declaration should be time bounded.
Proposal 1:  RAN2 to allow resources in RB sets where consistent SL LBT failure has been declared to be eligible to be selected after a (pre)configured time or based on other conditions. FFS on these other conditions.
Observation 3: The transmitting UE is not aware of the receiving UEs channel conditions for any RB set or resource pools.
Proposal 2: RAN2 to support the mechanism that at least a mode-2 UE can report consistent LBT failure to its peer(s). 
Proposal 3: RAN2 to allow a transmitter UE to decide to request or not a HARQ feedback based on the acquired information regarding the receiving UE perceived channel access conditions.
Proposal 4: RAN2 to study which conditions a UE should be allowed to attempt transmission in an RB set where consistent LBT failure has been declared based on indication from receiving UE.




