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1	Introduction
[bookmark: _Hlk525462591]In RAN Meeting #96, the WID on NR sidelink evolution was agreed; the most recent WID is [1]. It includes 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 channel access priority class mapping and HARQ feedback.
2	On channel access priority class
2.1	Introduction to channel access mechanisms
Co-existence mechanism based on energy-detection listen-before-talk (LBT) procedure is required in some regions / bands and, hence, needs to be included in the SL unlicensed concept. Further, beyond regulatory requirements, NR SL-U should operate as a “good neighbor” towards all legacy systems, for example, NR-U, WiFi variants and LTE LAA. Energy detection based LBT procedure is simple and efficient mechanism for that. As noted in the WID, channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation.
Observation 1:	Channel access mechanisms defined for NR-U in TS 37.213 can and should be largely re-used with SL-U, such that the role of TX UE is similar to gNB, and the role of RX UE is similar to UE.
When a device initiates the communication (i.e. the device takes the role of initiating device), then this device has to acquire the “right” to access the channel for a certain period of time – denoted in the regulations as the Channel Occupancy Time (COT) – by applying an “extended” LBT procedure where the channel must be deemed as free for the entire duration of a Contention Window (CW). This “extended” LBT procedure, is commonly known as LBT Type 1 as specified in TS 37.213. This procedure is illustrated in Figure 1.
[image: ]
[bookmark: _Ref111021655]Figure 1: Acquisition of the COT by an initiating device via LBT Type 1.
The duration of both the COT and CW depends on the Channel Access Priority Class (CAPC) associated with the device’s traffic and is provided in TS 37.213. The device initiating the transmission (the initiating device) upon successfully completing the LBT Type 1 and performing a transmission, acquires the COT with duration associated with the corresponding CAPC. The acquired COT is valid even in the case where the initiating device pauses its transmission, although if the initiating device wants to perform a new transmission (within the COT) it is still required to perform a “reduced” LBT procedure. In 
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	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}


Table 1, we depict the LBT Type 1 details for the Uu (DL) case.
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Table 1: From TS 37.213 "Table 4.1.1-1: Channel Access Priority Class (CAPC) for DL". The contention window length in CCA slots associated with each CAPC has a minimum (and maximum (. The duration of the COT is given by  .
2.2	Channel Access Priority Class mapping
In RAN1 Meeting #109-e, the following agreement was made in agenda item 9.4.1.1 regarding channel access types:
	Agreement
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.


As of this, the selection of CAPC for PSCCH and PSSCH transmission, the same CAPC should apply to both UL and DL channels since both are anyway transmitted together, i.e., within the same slot. This would also mean that sidelink priority levels (PQI or L1 priority), channel and signal mapping to the four channel access priority classes.
[bookmark: Obs83439][bookmark: Obs61526]Observation 2: The same CAPC is applied to PSCCH and to PSSCH as these channels are anyway transmitted together in the same slot.
The selection of the CAPC to use for initiating a PSCCH/PSSCH transmission can follow the same principle as in NR-U for UL configured grants PUSCH. This means that the highest CAPC index (of larger CW and longer COT durations) associated with the logical channels multiplexed in a transport block is chosen. Some exceptions may happen, for example, a UE might decide to keep a lower CAPC when sidelink signaling radio bearers (SL SRB) are present, e.g. when PC5-S or PC5-RRC information is being transmitted in the TB.
[bookmark: Proposal52444][bookmark: Proposal13651][bookmark: _Hlk110586870]Proposal 1: For selection of CAPC for PSCCH/PSSCH, reuse similar approach as used for NR-U UL CG PUSCH, i.e., based on priority of LCH data multiplexed in the TB. FFS potential exceptions, e.g. SL SRB.
In case of different UEs transmitting PSFCH in a slot, if a UE is associated to a CAPC of high p value (for low priority information) it has higher probability of failing LBT and may miss the PSFCH transmission, causing HARQ-ACK misdetection issues. And if a UE is associated to a CAPC of low p value (for high priority information) it has higher chance to acquire the channel as the contention window is lower, but it may happen in detriment of LBT failure for other devices which are also competing for the channel. For example, taking the illustration above assuming pB<pA, if an Rx UE sending feedback associated to B uses a low CAPC/smaller CW and another Rx UE sending feedback associated to A uses a high CAPC/larger CW, only the former Rx UE may be able to finish the LBT procedure to transmit PSFCH. 
[bookmark: Obs83440][bookmark: Obs61527]Observation 3: If different UEs apply different CAPC for transmitting PSFCH in a same PSFCH slot, the UE(s) which apply the highest CAPC will have lower likelihood of succeeding LBT. 
One option would be considering the ability of the SL UEs to monitor SCIs transmissions from other SL UEs for acquiring information which can be used to determine the channel access parameters for transmitting the PSFCH. Based on that, we can avoid that different UEs use different CAPC for transmitting in the same PSFCH slot, the UEs can then select the CAPC according to the highest priority informed in the monitored SCIs of transmissions associated to a same PSFCH slot, e.g., taking the minimum CAPC p value among the associated priorities.
[bookmark: Proposal52446][bookmark: Proposal13653]Proposal 2: In case of simultaneous PSFCH transmissions mapped to the same PSFCH slot, if type 1 LBT is applied for transmitting PSFCH, the UEs should select the CAPC associated with the highest transmission priority among the monitored SCIs.
Another option is to consider the case of supporting multiple PSFCH transmission opportunities to provide HARQ-ACK feedback for each PSSCH to solve LBT uncertainty problem. To ensure the channel access probability of PSFCH transmission, UE can be allowed to upgrade the CAPC to a higher priority (i.e., lower CAPC p) depending on LBT status of previous PSFCH transmission attempts.
Proposal 3: In case of multiple PSFCH is supported, if type 1 LBT is applied for transmitting PSFCH, the UEs can be allowed to upgrade the CAPC to a higher priority depending on LBT status of previous PSFCH transmission attempts.
3	On HARQ feedback
In unlicensed spectrum, channel access relies on LBT (Listen-Before-Talk) to ensure fair coexistence of different wireless communication systems. LBT uncertainty in unlicensed spectrum may substantially reduce efficiency of sidelink communication and increase latency. Reliable transmission of PSFCH is critical because retransmission of PSSCH consumes much more resources than PSFCH. While a PSSCH occupies multiple PRBs (typically more than 10 PRBs) and most OFDM symbols of a slot, a PSFCH only occupies one PRB and 2 OFDM symbols of a slot. In unlicensed spectrum, PSFCH transmissions may not be initiated due to LBT failure. This will lead to retransmission of PSSCH consuming substantially more resources and increasing latency.   

In current specification, the 2nd stage SCI includes a HARQ feedback enabled/disabled indicator. However, in the MAC specification, a UE when performing a transmission is not allowed to select or not to request HARQ feedback and instead the need for HARQ feedback is configured by logical channel. In 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 receiving UE will not be able to provide HARQ feedback due to expected LBT failure, then the transmitting UE should be allowed to not request for HARQ feedback and adjust its transmission parameters to avoid a HARQ retransmission instead.

Proposal 4: RAN2 to study if a transmitter UE should be allowed to request or not a HARQ feedback based on the perceived channel access conditions.


4	Conclusion
This document has made the following observations and proposals:
Observation 1:	Channel access mechanisms defined for NR-U in TS 37.213 can and should be largely re-used with SL-U, such that the role of TX UE is similar to gNB, and the role of RX UE is similar to UE.
Observation 2: The same CAPC is applied to PSCCH and to PSSCH as these channels are anyway transmitted together in the same slot.
Proposal 1: For selection of CAPC for PSCCH/PSSCH, reuse similar approach as used for NR-U UL CG PUSCH, i.e., based on priority of LCH data multiplexed in the TB. FFS potential exceptions, e.g. SL SRB.
Observation 3: If different UEs apply different CAPC for transmitting PSFCH in a same PSFCH slot, the UE(s) which apply the highest CAPC will have lower likelihood of succeeding LBT. 
Proposal 2: In case of simultaneous PSFCH transmissions mapped to the same PSFCH slot, if type 1 LBT is applied for transmitting PSFCH, the UEs should select the CAPC associated with the highest transmission priority among the monitored SCIs.
Proposal 3: In case of multiple PSFCH is supported, if type 1 LBT is applied for transmitting PSFCH, the UEs can be allowed to upgrade the CAPC to a higher priority depending on LBT status of previous PSFCH transmission attempts.
Proposal 4: RAN2 to study if a transmitter UE should be allowed to request or not a HARQ feedback based on the perceived channel access conditions.
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