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Introduction
RANP voted an updated Sidelink Evolution WID [1]. 
RAN1 #110b-e, agreed on a number steps progressing towards a final WID’s set of specifications #section #9.4.1.1 [2]. As part of this WID, the Objectives section #2 specifies. The specific agreements we discuss in this paper are specifically referenced in the body of this paper.
This paper discusses provides our vies on some clarifications required for SL-U Channel Access mechanism.
Discussion
2.1 Coexistence with legacy access technologies operating in unlicensed bands
The SL-U SID should make recommendations concerning coexistence with other unlicensed 5/6GHz access technologies. Such a set of recommendations should be based only on simulations. While certain steps were taken to analyze the coexistence between SL_U and NR-U, there has been no consistent effort to run the same analysis on SL-U vs. 802.11ac, 802.11ax and/or 802.11be which (except 802.11be are the dominant commercial access technologies in 5/6GHz bands).  

Observation 1
Without analyzing the SL-U coexistence fairness with other commercial access technologies employed by 5/6GHz shared spectra (e.g. 802.11ac/ax and NR-U, the SL-U SID outcome remains challengeable.

A convergent set of 5/6 GHz recommendations concerning coexistence would require evaluating the fair coexistence between SL-U, Wi-Fi and NR-U, if any deviation from 37.213 is mandated by this SID. 

Proposal 1
Any proposed channel access mechanism changes, amending TS37.213, require a SID extension since it requires the re-evaluation of the coexistence of unlicensed 5/6GHz access technologies (e.g. SL-U, 802.11ac/ax and NR-U).

If this will be the case, any evaluation should be based on an agreed set of assumptions. Given the new FCC and ISED rulings (past Release 16) on unlicensed 5/6 GHz, the previous set of assumptions [5] would require updates, accounting for, at the very least, for the AP/STA conducted RF power and specified antenna gains as specified by [6].

Observation 2
The evaluation assumptions [3] should be re-visited based on 5/6GHz FCC and ISED specifications.

In the light of the above, a group of companies [4] already analyzed a possible set of updated evaluation assumptions but these were not discussed by RAN1. The proposed evaluation assumptions are listed in the Appendix.
Observation 3
A coherent set of evaluation assumptions concerning 5/6GHz assumptions has not been discussed by RAN1.

2.2 MCSt
RAN1 #110b-e adopted a sligthly modified NR-U UL CPAC table.
	Channel Access Priority Class (p)
	mp
	CWmin,p
	CWmax,p
	Tslmcot,p
	allowed CWp sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6ms [or 10 ms] 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms [or 10 ms]
	{15,31,63,127,255,511,1023}

	[NOTE1:   Forp=3,4, Tslmcot,p=10ms if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided, otherwise,Tslmcot,p=6ms.]
NOTE 2:   When Tslmcot,p=6ms it may be increased to 8ms by inserting one or more gaps. The minimum duration of a gap shall be 100μs. The maximum duration before including any such gap shall be 6ms. 



[7] specified discovery burst requirements in terms of priority classes, duty cycle and maximal burst duration. The actual MCSt under discussion shall not overcome the initial 37.213 specifications concerning discovery bursts.

Proposal 3
Discovery bursts is not covered by MCSt specifications.

Since MCSt may include different types of traffic, the lowest priority class will become the priority class of the MCSt transmission.

Proposal 4
Any MCSt transmission will use the lowest Priority Class of the TBs included in the MCSt.

The total duration of MCSt transmission shall not exceed the Tslmcot,p duration set by the SL CPAC specification.

Proposal 5
The MCSt transmission will not exceed the CAPC Tslmcot,p associated with the related priority class.



2.3 CW Adjustment
The least changes on [7] is preferred. We propose to use Option 1 concerning CW adjustment when SL-HARQ is disabled

Proposal 6
In Type 1 SL channel access procedure, further study the following cases and options. Other options are not precluded. 
· CW adjustment when SL-HARQ feedback is disabled (at least if all transmissions within the latest SL reference duration have SL-HARQ feedback disabled):
· Option 1: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
Concerning CW adjustment for groupcast option 2 with SL-HARQ feedback enabled, we support a modified Option 1, as follows:

Proposal 7
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled (in case only groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration, 
1.  is reset to  for every priority class ,. 
 2. If HARQ-ACK feedback is available after the last update of , go to step 3. Otherwise, if the UE transmission after procedure described in clause 4.2.1.1 does not include a retransmission or is transmitted within a duration  from the end of the reference duration corresponding to the earliest UL channel occupancy after the last update of , go to step 4; otherwise go to step 5.
3.	The HARQ-ACK feedback(s) corresponding to PUSCH(s) in the reference duration for the latest UL channel occupancy for which HARQ-ACK feedback is available is used as follows:
a.	If at least one HARQ-ACK feedback is 'ACK' for PUSCH(s) with transport block (TB) based feedback or at least 10% of HARQ-ACK feedbacks are 'ACK' for PUSCH CBGs transmitted at least partially on the channel with code block group (CBG) based feedback, go to step 1; otherwise go to step 3.
4.	Increase  for every priority class  to the next higher allowed value;
5.	For every priority class , maintain  as it is; go to step 1.

Concerning other SL_HARQ schemes:

Proposal 8
Other UE supported SL HARQ schemes are not supported.


Concerning CW adjustment for groupcast option 1 (NACK only) with SL-HARQ feedback enabled, we support the following:

Proposal 9
Groupcast option 1 (NACK-only) with SL-HARQ feedback enabled is not supported for SL-U.


Concerning the reference duration definition, we propose a modified definition proposed by [7] #4.2.2.3 (contention windows used for UL transmission):

Proposal 9:
The reference duration Tw) corresponding to a channel occupancy initiated by the UE including
transmission of PUSCH(s) is defined as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier. If the channel occupancy includes a PUSCH, but it does not include any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first transmission burst by the UE within the channel occupancy that contains PUSCH(s) is the reference duration for CWS adjustment.
· FFS the definition of Tw for semi-static channels
· FFS the definition of reference duration for MCSt

Conclusions

We made the following observations and proposed the following proposals:

Observation 1
Without analyzing the SL-U coexistence fairness with other commercial access technologies employed by 5/6GHz shared spectra (e.g. 802.11ac/ax and NR-U, the SL-U SID outcome remains challengeable.

Proposal 1
Any proposed channel access mechanism changes, amending TS37.213, require a SID extension since it requires the re-evaluation of the coexistence of unlicensed 5/6GHz access technologies (e.g. SL-U, 802.11ac/ax and NR-U).

Observation 2
The evaluation assumptions [3] should be re-visited based on 5/6GHz FCC and ISED specifications.

Observation 3
A coherent set of evaluation assumptions concerning 5/6GHz assumptions has not been discussed by RAN1.

Proposal 3
Discovery bursts is not covered by MCSt specifications.

Proposal 4
Any MCSt transmission will use the lowest Priority Class of the TBs included in the MCSt.

Proposal 5
The MCSt transmission will not exceed the CAPC Tslmcot,p associated with the related priority class.

Proposal 6
In Type 1 SL channel access procedure, further study the following cases and options. Other options are not precluded. 
· CW adjustment when SL-HARQ feedback is disabled (at least if all transmissions within the latest SL reference duration have SL-HARQ feedback disabled):
· Option 1: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .

Proposal 7
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled (in case only groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration, 
1.  is reset to  for every priority class ,. 
 2. If HARQ-ACK feedback is available after the last update of , go to step 3. Otherwise, if the UE transmission after procedure described in clause 4.2.1.1 does not include a retransmission or is transmitted within a duration  from the end of the reference duration corresponding to the earliest UL channel occupancy after the last update of , go to step 4; otherwise go to step 5.
3.	The HARQ-ACK feedback(s) corresponding to PUSCH(s) in the reference duration for the latest UL channel occupancy for which HARQ-ACK feedback is available is used as follows:
a.	If at least one HARQ-ACK feedback is 'ACK' for PUSCH(s) with transport block (TB) based feedback or at least 10% of HARQ-ACK feedbacks are 'ACK' for PUSCH CBGs transmitted at least partially on the channel with code block group (CBG) based feedback, go to step 1; otherwise go to step 3.
4.	Increase  for every priority class  to the next higher allowed value;
5.	For every priority class , maintain  as it is; go to step 1.
Proposal 8
Other UE supported SL HARQ schemes are not supported.

Proposal 9
Groupcast option 1 (NACK-only) with SL-HARQ feedback enabled is not supported for SL-U.
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Appendix

[bookmark: _Ref111192587]Table 1. Propagation Evaluation Parameters, sub 7GHz indoor
	Parameter
	Value
	Comments

	Carrier Frequency
	Unlicensed 6GHz [US/Canada spectrum preferred]
	Suggested: channel 6405-6425MHz is the upper EU 6GHz channel and bordering US/ISED U-NII 6

	Carrier Channel Bandwidth
	20MHz baseline
	

	Number of carriers
	1
	

	Number of users per operator
	5 devices associated with each gNB per 20MHz
	[6]

	SCS
	30kHz, if anything else then companies report it
	

	Channel Model
	InH-Office
	[6]

	Max BS/AP Tx EIRP Density
	5dBm/MHz (total across all TX antennas)
	[8]

	Max UE/STA/SL Tx EIRP Density
	-1dBm/MHz (total across all TX antennas)
	[8]

	BS/AP Antenna gain
	0dBi   
	[6] 

	UE/STA Antenna gain
	0dBi
	[6]

	BS/AP Noise Figure
	5dB
	[6]

	UE/STA Receiver Noise Figure
	9dB
	[6]

	Minimum received power from serving cell for device dropping 
	-82dBm
	[6]

	UE receiver
	MMSE-IRC as the baseline receiver
	[6]

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ
	[6], section #7.3

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
	[6], section #7.3

	Traffic model
	Table A.1.1, TR36.889
	Specific SL-U traffic needs could be discussed.

	UE/STA to UE/STA link model pathloss
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability
	[6]

	gNB to gNB link model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability
	[6]





[bookmark: _Ref111192652]Table 2. Propagation Evaluation Parameters, sub 7GHz (outdoor scenario)
	Parameter
	Value
	Comments

	Carrier Frequency
	6 GHz (mandatory), 6405-6425 MHz, 
5 GHz is optional
	Channel 6405-6425MHz is the upper EU 6GHz channel and bordering US/ISED U-NII 6

	Carrier Channel Bandwidth
	20MHz baseline
	

	Number of carriers
	1
	

	Number of users per operator
	5 devices associated with each gNB per 20MHz
	[6]

	SCS
	30kHz, if companies use anything else then report it
	

	BS/AP Tx EIRP Density
	23dBm/MHz per beam
	[8]

	Device Tx EIRP Density
	17dBm/MHz (total across all TX antennas)
	[8]

	BS/AP Antenna gain
	0 dBi   
	

	Device Antenna gain
	0 dBi
	

	BS/AP Noise Figure
	5dB
	[6]

	Device Receiver Noise Figure
	9dB
	6]

	Minimum received power from serving cell for device dropping 
	-82dBm
	

	UE receiver
	MMSE-IRC as the baseline receiver
	[6]



	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ
	[6]

	Device antenna Array configuration
	(M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
	[6]

	Traffic model
	Table A.1.1, TR36.889
	[2], Table A.1.1

	UE/STA to UE/STA link pathloss model
	UMi street canyon pathloss model
	[6], UMA is optional

	gNB to gNB link pathloss model
	UMi street canyon pathloss model
	[6], UMa is optional




[bookmark: _Ref111192700]Table 3. SL-U Coexistence Parameters with an incumbent technology (sub 7GHz)
	Parameter
	Value
	Comments

	Common Assumptions

	TDD DL/UL ratio
	80/20
	

	Primary LBT
	Cat-4 LBT (exponential back-off)
	

	MCOT duration
	6 ms
	[6]

	Max Modulation
	QAM256
	

	CCA ED threshold
	-72dBm
	Channel BW=20MHz

	CW{min, max}
	DL{15,63} UL{15,1023}
	

	Max number of air layers
	2
	MIMO rank

	Slots/Subframe
	2
	

	NR-U/SL-U assumptions

	DMRS
	1 symbol
	Overhead

	DRS
	250ms, cat-LBT every 250ms, 40ms periodicity
	

	HARQ ACQ/CQI Feedback
	1 symbol per feedback
	

	PDCCh
	1 symbol/slot
	

	PDSCh Mapping
	Type B
	

	PUSCh Mapping
	Type A
	

	Scheduling
	Proportional fair
	[2]

	Slots/Subframe
	2
	

	gNB to UE COT sharing
	Enabled
	

	UE to UE COT sharing
	N/A
	

	Number of carriers
	1 (ChBW=20MHz) 
	

	MCS rates
	MCS with 256 QAM (LDPC)
	[10]

	Wi-Fi

	RTS/CTS
	Disabled
	[6]

	MPDU size
	1500 bytes
	[6]

	Wi-Fi guard interval 
	Short
	[6]

	Frame Aggregation
	A-MPDU
	[6]

	MCS rates
	MCS with 256 QAM (LDPC)
	[802.11ax][9]
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