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Introduction

In the latest WID revision[1] of the SL evolution, the objectives of the SL-U are described as follows:

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

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.

Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum

The existing NR sidelink and NR-U channel structure shall be reused as the baseline.

No specific enhancements for existing NR SL feature

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.

As we discussed in the contribution [2], how to decide CAPC value for a sidelink MAC PDU and how to handle consistent sidelink LBT failure shall be discussed firstly in RAN2. Thus, in this contribution, we will discuss these two topics.
Discussion
CAPC definition
During previous RAN1#109-e meeting,  it is agreed that channel and signal can be mapped to the 4 channel access priority classes but how to decide sidelink priority levels is FFS.
	Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel.

FFS conditions for the actual channel access type(s) used for each SL channel and signal transmitted, and based on COT sharing conditions (if supported)

FFS whether UL CAPC or DL CAPC or both should be used as the baseline, 

FFS how the channel access priority classes apply to each SL channel and signal

FFS sidelink priority levels (PQI or L1 priority), channel and signal mapping to the 4 channel access priority classes. The discussion may involve other WGs.




Observation 1: According to RAN1’s progress, channel and signal can be mapped to the 4 channel access priority classes. How to decide the CAPC value needs RAN2’s discussion.
During current NR-U specification, the Channel Access Priority Classes (CAPC) of radio bearers and MAC CEs are either fixed or configurable: i.e. the priority is fixed for MAC CEs, SRB0, SRB1 and SRB3, and is configured by the gNB for SRB2 and DRB. Moreover, the gNB configures CAPC value  in logical channel configuration via the IE of channelAccessPriority for SRB2 and DRBs.
Observation2: During current NR-U specification, the CAPC is fixed for MAC CEs, SRB0, SRB1 and SRB3, and is configured per logical channel configuration by the gNB for SRB2 and DRBs.
When it comes to sidelink, the similar solution shall be considered, i.e. the CAPC is fixed for some SL MAC CEs and SL-SRBs, and is configured per sidelink logical channel configuration for SL-DRBs.
However, since the priority of SL IUC related MAC CE is configurable for PHY layer in current specification, it is reasonable that the CAPC value is configurable, too.

The CAPC is configurable for SL-DRB and SL IUC related MAC CE, and the CAPC is fixed for other SL MAC CEs and SL-SRBs.
CAPC value is configured per sidelink logical channel for SL-DRBs.
In addition, according to TS38.300, when performing Type 1 LBT for the transmission of an uplink TB, and when the CAPC is not indicated in the DCI, the UE shall select the CAPC as follows:

	-
If only MAC CE(s) are included in the TB, the highest priority CAPC of those MAC CE(s) is used; or

-
If CCCH SDU(s) are included in the TB, the highest priority CAPC is used; or

-
If DCCH SDU(s) are included in the TB, the highest priority CAPC of the DCCH(s) is used; or

-
The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used otherwise.


In a word, according to current NR-U, the CAPC of a sidelink TB is the highest priority in case that there are any of MAC CE with highest priority CAPC or CCCH SDU; the CAPC of an sidelink TB  depends on the highest priority CAPC of the DCCH SDU and  lowest priority CAPC of the logical channel(s) in case of the DCCH or logical channel(s) with MAC SDU multiplexed in the TB.

In our understanding, the similar principle shall be followed for sidelink TB. 
When selecting the CAPC for performing Type 1 LBT for the transmission of a sidelink TB,  the similar principle used for uplink shall be followed.
Sidelink LBT failure handling
According to current NR specification, when MAC entity indicate a transmission to the lower layer, the lower layer may perform an LBT procedure based on TS 37.213 [3], according to which a transmission is not performed by lower layers if the channel is identified as being occupied. When lower layer performs an LBT procedure before a transmission and the transmission is not performed, an LBT failure indication is sent to the MAC entity from lower layers.  In order to judge the channel status, the MAC entity can count the number of LBT failure indications (LBT_COUNTER) from the lower layers for a duration (lbt-FailureDetectionTimer) . If the number of LBT failure (LBT_COUNTER) for a duration (lbt-FailureDetectionTimer) reaches a configured threshold value (lbt-FailureInstanceMaxCount), a consistent LBT failure may be triggered.
To be specific, according to TS38.321,  the MAC entity  may be configured by RRC with following parameters in the lbt-FailureRecoveryConfig:
	-
lbt-FailureInstanceMaxCount for the consistent LBT failure detection;

-
lbt-FailureDetectionTimer for the consistent LBT failure detection;

The following UE variable is used for the consistent LBT failure detection procedure:

-
LBT_COUNTER (per Serving Cell): counter for LBT failure indication which is initially set to 0.

For each activated Serving Cell configured with lbt-FailureRecoveryConfig, the MAC entity shall:

1>
if LBT failure indication has been received from lower layers:

2>
start or restart the lbt-FailureDetectionTimer;

2>
increment LBT_COUNTER by 1;

2>
if LBT_COUNTER >= lbt-FailureInstanceMaxCount:

3>
trigger consistent LBT failure for the active UL BWP in this Serving Cell;


Observation3: According to current specification,  the MAC entity can count the number of LBT failure indications (LBT_COUNTER) from the lower layers for a duration (lbt-FailureDetectionTimer) . If the number of LBT failure (LBT_COUNTER) reaches a configured threshold value (lbt-FailureInstanceMaxCount), a consistent LBT failure may be triggered.
RAN2 is suggested to introduce a consistent sidelink LBT failure detection mechanism, and take NR consistent uplink LBT failure detection as baseline. 

RAN2 is suggested to  introduce a SL-lbt-FailureInstanceMaxCount, SL-lbt-FailureDetectionTimer and SL-lbt-FailureInstanceMaxCount for the consistent sidelink LBT failure detection.
According to current NR specification, when consistent uplink LBT failures are detected on SCell(s), the UE reports this to the corresponding gNB (MN for MCG, SN for SCG) via MAC CE on a different serving cell than the SCell(s) where the failures were detected. If no resources are available to transmit the MAC CE, a Scheduling Request (SR) can be transmitted by the UE. When consistent uplink LBT failures are detected on SpCell, the UE switches to another UL BWP with configured RACH resources on that cell, initiates RACH, and reports the failure via MAC CE.
Observation4: During NR-U specification,when consistent uplink LBT failures are detected, the UE reports this to the corresponding gNB via MAC CE.

When it comes to SL-U, for mode 1 UE, since the sidelink resource is allocated by the gNB, it is nature that the UE shall report consistent sidelink LBT failures to the corresponding gNB via MAC CE. If no resources are available to transmit the MAC CE, a Scheduling Request (SR) can be transmitted by the UE. After that the gNB may consider to allocate sidelink resource from another sidelink resource pool.

But for a mode 2 UE, since the sidelink resource is selected by the UE itself,  whether support  reporting consistent sidelink LBT failure to gNB needs further discussion.
RAN2 is suggested to support reporting consistent sidelink LBT failure to gNB for mode 1 UE via MAC CE. But whether support  reporting sidelink consistent LBT failure to gNB or not for mode 2 UE needs further discussion.

If no resources are available to transmit the consistent sidelink LBT failure MAC CE, a Scheduling Request (SR) can be transmitted by the UE. 

Moreover, during NR Uu, when consistent uplink LBT failures are detected on SpCell, the UE switches to another UL BWP with configured RACH resources on that cell,  according to which the UE can try to perform consistent uplink LBT failure recovery. However, during RAN1 #109e meeting, it is agreed that only one SL BWP is (pre-)configured within a carrier, which means when consistent uplink LBT failure is detected, the UE cannot switch to another SL BWP like uplink. 
	SL BWP, SL resource pool in R16/R17 NR SL and RB set in R16 NR-U are reused for SL-U as baseline

Only one SL BWP is (pre-)configured within a carrier

The SL BWP is (pre-)configured to include one or multiple SL resource pools

At least support that one SL resource pool can be (pre-)configured to include integer number of RB sets


Observation5: During RAN1 #109e meeting, it is agreed that only one SL BWP is (pre-)configured within a carrier, which means when consistent sidelink LBT failure is detected, the UE cannot switch to another SL BWP.
RAN2 is suggested to discuss how to handle the resource selection in case of consistent sidelink LBT failure detection.

Conclusion
In this contribution, we have following observations and proposals:

Observation 1: According to RAN1’s progress, channel and signal can be mapped to the 4 channel access priority classes. How to decide the CAPC value needs RAN2’s discussion.
Observation2: During current NR-U specification, the CAPC is fixed for MAC CEs, SRB0, SRB1 and SRB3, and is configured per logical channel configuration by the gNB for SRB2 and DRBs.

Observation3: According to current specification,  the MAC entity can count the number of LBT failure indications (LBT_COUNTER) from the lower layers for a duration (lbt-FailureDetectionTimer) . If the number of LBT failure (LBT_COUNTER) reaches a configured threshold value (lbt-FailureInstanceMaxCount), a consistent LBT failure may be triggered.

Observation4: During NR-U specification,when consistent uplink LBT failures are detected, the UE reports this to the corresponding gNB via MAC CE.

Observation5: During RAN1 #109e meeting, it is agreed that only one SL BWP is (pre-)configured within a carrier, which means when consistent sidelink LBT failure is detected, the UE cannot switch to another SL BWP.
The CAPC is configurable for SL-DRB and SL IUC related MAC CE, and the CAPC is fixed for other SL MAC CEs and SL-SRBs.
CAPC value is configured per sidelink logical channel for SL-DRBs.
When selecting the CAPC for performing Type 1 LBT for the transmission of a sidelink TB,  the similar principle used for uplink shall be followed.
RAN2 is suggested to introduce a consistent sidelink LBT failure detection mechanism, and take NR consistent uplink LBT failure detection as baseline. 

RAN2 is suggested to  introduce a SL-lbt-FailureInstanceMaxCount, SL-lbt-FailureDetectionTimer and SL-lbt-FailureInstanceMaxCount for the consistent sidelink LBT failure detection.
RAN2 is suggested to support reporting consistent sidelink LBT failure to gNB for mode 1 UE via MAC CE. But whether support reporting sidelink consistent LBT failure to gNB or not for mode 2 UE needs further discussion.

If no resources are available to transmit the consistent sidelink LBT failure MAC CE, a Scheduling Request (SR) can be transmitted by the UE. 

RAN2 is suggested to discuss how to handle the resource selection in case of consistent sidelink LBT failure detection.
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