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1	Introduction
In this contribution, we provide our views on the remaining issues for channel access mechanism for SL-U. And in our companion contribution, we provide our views on the remaining issues for physical channel design framework [2].
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634]2	Channel Access for PSFCH
[bookmark: Proposal56253][bookmark: Proposal34217]Regarding the channel access for S-SSB and PSFCH, back in RAN1#111, it was agreed the following related to applicability of Type 2A.
	Agreement
	Type 2A channel access procedure is applicable for S-SSB transmissions from a UE without a shared channel occupancy, when the following constraints are met:
o	Time duration is at most 1ms per transmission 
o	The duty cycle of the S-SSB transmissions is at most 1/20
o	FFS: details of EDT
o	FFS: whether/how to define observation period, including whether or not observation period would be captured in the specifications if defined
	FFS: Type 2A applicability for PSFCH without a shared channel occupancy and further limitations for combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure


Regarding the channel access for PSFCH, a conclusion is still pending on “FFS: Type 2A applicability for PSFCH without a shared channel occupancy and further limitations for combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure”. The clear advantage of supporting Type 2A channel access for PSFCH from a UE without a shared channel occupancy similarly as supported for S-SSB is that it is less prone to failures. 
As defined by regulation (ETSI EN 301 893), “The use of Short Control Signalling Transmissions is constrained as follows: within an observation period of 50 ms, the number of Short Control Signalling Transmissions by the equipment shall be equal to or less than 50; and the total duration of the equipment's Short Control Signalling Transmissions shall be less than 2 500 µs within said observation period.”
Noting that LBT Type 2A is supported for S-SSB under the constraints of transmission duration and duty cycle, if LBT Type 2A is also applied for PSFCH, the UE implementation just needs to keep track of how much of the duty cycle is being used for both channels transmissions without a shared COT. Based on periodicity of S-SSB and PSFCH configuration, as well as the number of times that UE has applied Type2A for S-SSB and PSFCH, the UE should be able to determine if it complies with the total duration budget for SCSt within an observation window. If it cannot meet the budget, then a PSFCH transmission without a shared COT should fall back to Type 1 LBT. The constraint on transmit time duration of 1ms can be easily satisfied by PSFCH (at it takes at most 214us assuming a CPE is added).
[bookmark: Proposal81822][bookmark: Proposal15025][bookmark: Proposal95374][bookmark: Proposal53416][bookmark: Proposal37845]Proposal 1: RAN1 to support the use of SCSt with LBT Type 2A for PSFCH transmissions. The total duration of S-SSB and PSFCH transmissions by a UE using SCSt with Type 2A LBT is at most 2.5 ms within a 50 ms observation period. 
The following text proposal is suggested for TS 37.213:
	[bookmark: TP88365][bookmark: TP46767]Text Proposal 1 – TS 37.213

	4.5.2	Type 2 SL channel access procedure
This clause describes channel access procedures by UE where the time duration spanned by the sensing slots that are sensed to be idle before a SL transmission(s) is deterministic. 
Type 2A SL channel access procedure as described in clause 4.5.2.1 are applicable to the following transmission(s) performed by a UE:
· If a UE intends to transmit a SL transmission at least    after a SL transmission by another UE in a shared channel occupancy as described in clause 4.5.3, the UE uses Type 2A SL channel access procedures for the SL transmission.
· If a UE intends to transmit only S-SSB in transmission(s) where the time duration of S-SSB transmission(s) is at most  with a duty cycle of at most , the UE uses Type 2A SL channel access procedures for the SL transmission(s).
· If a UE intends to transmit PSFCH, where the total time duration of PSFCH and S-SSB transmission(s), if any, is at most  during any 50ms period, the UE uses Type 2A SL channel access procedures for the SL transmission(s).
…



3	CP extension
3.1	CP extension for PSSCH
In RAN1#114 the following working assumption an agreement was reached on regard to the CPE for a PSCCH/PSSCH transmission.
	Working assumption
When UE performs Type 2 channel access to transmit PSCCH/PSSCH within a COT:
· By default, only one value is (pre-)configured for the set of CPE starting position for inside COT
· The value is the default CPE starting position
· UE only use the (pre-)configured default CPE starting position
· When more than one values are (pre-)configured for the set of CPE starting position for inside COT
· One of these values is the default CPE starting position
· UE use the same method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission
· FFS: whether to support that CPE can be transmitted between any two consecutive SL transmissions between COT initiator and responder, to reduce the gap between two transmissions so that it does not exceed 16us, the CPE is selected from the CPE(s) (pre-)configured for PSCCH/PSSCH within a COT

Agreement
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission, in the agreed Scheme 2 from RAN1#113, a CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission. The priority level is based on the L1 priority



[bookmark: _Hlk141886720]One remaining aspect is how to determine the CPE starting positions for consecutive SL transmissions. In case of consecutive allocations of a UE transmitting in a COT and no reservation of other SL UE allocations overlapping (FDMed) with its allocations, the UE should apply a (pre)configured CPE starting position which ensures no gap larger than 16us between consecutive transmissions. If there are other UEs reservations overlapping with the consecutive allocations, the CPE for the consecutive transmissions should be such that a gap of 16us is ensured between transmission, so that other transmissions can perform a Type 2B channel access and be FDMed.
[bookmark: Proposal81823][bookmark: Proposal15026][bookmark: Proposal95375][bookmark: Proposal53417][bookmark: Proposal37846]Proposal 2: In case of consecutive allocations and no reservation of other SL UE allocations overlapping in time with its allocation, the UE applies a (pre)configured/default CPE starting position which ensures gap smaller or equal 16us. Otherwise, if there are overlapping reservations, a CPE which enables a gap of exactly 16us should be used.
The following text proposal can be applied to TS 38.214:
	[bookmark: TP46768]Text Proposal 2 for 38.214 clause 8.1.2.1

	 -	For operation with shared spectrum channel access in frequency range 1, for an the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, the UE transmitting in the channel occupancy determines the duration of a cyclic prefix extension Text  according to higher layer parameter DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT, unless the UE is configured with multiple CPE starting positions for transmitting within a shared channel occupancy by CPEStartingPositionsPSCCH-PSSCH-SharedCOT, in which case the UE determines the duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for  [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-SharedCOT, if no resource reservation is transmitted or detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, otherwise, the UE uses the configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT. If DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT is not configured, the duration of the default cyclic prefix extension is according to [4, TS 38.211] where the index for  [4, TS 38.211] is .





[bookmark: _Ref141882752][bookmark: _Ref146030874]4	COT sharing principles 
[bookmark: Proposal56259][bookmark: Proposal34223][bookmark: Proposal32950][bookmark: Proposal30280][bookmark: Proposal52452][bookmark: Proposal13659][bookmark: Proposal32651]It was also discussed in previous meetings about how PC,MAX and EDT should be determined in case of COT sharing. Regarding EDT, RAN1#112-bis-e achieved the following agreement:
	Agreement
The existing NR-U EDT procedures for uplink transmissions is taken as the baseline for SL-U in Rel-18.
	FFS: details for S-SSB and PSFCH transmissions (e.g., EDT determination based on PC,MAX and/or network configured EDT, value for TA), if needed



And in RAN1#113 there was the following working assumption:
	Working assumption
For UE-to-UE COT sharing in SL-U, a parameter “ue-toUE-COT-SharingED-Threshold” is configured  to be used in the energy detection threshold adaptation procedure (similar to ul-toDL-COT-SharingED-Threshold-r16 used for UL-to-DL COT sharing in NR-U)
	FFS candidate value(s) (need to take into consideration of different UE power class) and the granularity for the configuration



RAN1 should further discuss for any channel transmissions using a shared COT, how to properly determine the PC,MAX and EDT so that responding UEs respect transmit power bound and EDT of COT initiator. In particular, the responding UE needs to be able to determine the maximum TX power that the COT initiating UE assumes in its EDT calculation.
[bookmark: _Hlk141914215]It should be ensured that SL channels respect the EDT and max transmit power of COT initiating UE, e.g., in case the UEs are of different power class (power class 5 and power class 3 being considered in RAN4, R4-23006631). Also, it should be noted that max power for PSCCH/PSSCH and S-SSB can be different, as per TS 38.101 clause 6.2E.4.1. So, in addition to using , the responding UE may also consider power class and Pcmax of COT initiating UE for computing EDT and Pcmax..
[bookmark: Obs10629][bookmark: Observation42532][bookmark: Observation47676]Observation 1: Power class 5 as starting point and then Power class 3 are considered for SL-U by RAN4 (R4-23006631). 
[bookmark: Obs10630][bookmark: Observation42533][bookmark: Observation47677]Observation 2: For responding UEs to comply with transmit power bound and EDT of COT initiator, the responding UE should consider the power class and Pcmax of COT initiating UE for determining its own transmit power bound Pcmax and respective EDT based on implementation. 
[bookmark: Proposal11637][bookmark: Proposal81835][bookmark: Proposal15038][bookmark: Proposal95387][bookmark: Proposal53419][bookmark: Proposal37847]Proposal 3: COT sharing information may include the power class of COT initiating UE, e.g., 1-bit where “0” means Power class 5 and “1” means Power class 3.
The following text proposal for TS 38.212 can be considered.
	[bookmark: TP46769]Text Proposal 3 – TS 38.212

	[bookmark: _Toc129874565][bookmark: _Toc51852477][bookmark: _Toc45209303][bookmark: _Toc36046386][bookmark: _Toc36046240][bookmark: _Toc36045980][bookmark: _Toc29327790][bookmark: _Toc29326640]8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
< Unchanged parts are omitted >
If the 'COT sharing flag' field in SCI format 1-A is present and set to '1', all the remaining fields are set as follows:
< Unchanged parts are omitted >
-	Power class – 1 bit. Value '0' of Power class field corresponds to Power Class 5, value '1' corresponds to Power Class 3.
< Unchanged parts are omitted >


[bookmark: Proposal15043]

5	Conclusions
[bookmark: ConclusionsPObsInSeq]In this contribution, we made the following observations and proposals:

Proposal 1: RAN1 to support the use of SCSt with LBT Type 2A for PSFCH transmissions. The total duration of S-SSB and PSFCH transmissions by a UE using SCSt with Type 2A LBT is at most 2.5 ms within a 50 ms observation period. 
Proposal 2: In case of consecutive allocations and no reservation of other SL UE allocations overlapping in time with its allocation, the UE applies a (pre)configured/default CPE starting position which ensures gap smaller or equal 16us. Otherwise, if there are overlapping reservations, a CPE which enables a gap of exactly 16us should be used.
Observation 1: Power class 5 as starting point and then Power class 3 are considered for SL-U by RAN4 (R4-23006631). 
Observation 2: For responding UEs to comply with transmit power bound and EDT of COT initiator, the responding UE should consider the power class and Pcmax of COT initiating UE for determining its own transmit power bound Pcmax and respective EDT based on implementation. 
Proposal 3: COT sharing information may include the power class of COT initiating UE, e.g., 1-bit where “0” means Power class 5 and “1” means Power class 3.
6	Text Proposals
[bookmark: ConclusionsTPs]In this contribution, we provided the following text proposals:
	Text Proposal 1 – TS 37.213

	4.5.2	Type 2 SL channel access procedure
This clause describes channel access procedures by UE where the time duration spanned by the sensing slots that are sensed to be idle before a SL transmission(s) is deterministic. 
Type 2A SL channel access procedure as described in clause 4.5.2.1 are applicable to the following transmission(s) performed by a UE:
· If a UE intends to transmit a SL transmission at least    after a SL transmission by another UE in a shared channel occupancy as described in clause 4.5.3, the UE uses Type 2A SL channel access procedures for the SL transmission.
· If a UE intends to transmit only S-SSB in transmission(s) where the time duration of S-SSB transmission(s) is at most  with a duty cycle of at most , the UE uses Type 2A SL channel access procedures for the SL transmission(s).
· If a UE intends to transmit PSFCH, where the total time duration of PSFCH and S-SSB transmission(s), if any, is at most  during any 50ms period, the UE uses Type 2A SL channel access procedures for the SL transmission(s).
…




	Text Proposal 2 for 38.214 clause 8.1.2.1

	 -	For operation with shared spectrum channel access in frequency range 1, for an the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, the UE transmitting in the channel occupancy determines the duration of a cyclic prefix extension Text  according to higher layer parameter DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT, unless the UE is configured with multiple CPE starting positions for transmitting within a shared channel occupancy by CPEStartingPositionsPSCCH-PSSCH-SharedCOT, in which case the UE determines the duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for  [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-SharedCOT, if no resource reservation is transmitted or detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, otherwise, the UE uses the configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT. If DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT is not configured, the duration of the default cyclic prefix extension is according to [4, TS 38.211] where the index for  [4, TS 38.211] is .





	Text Proposal 3 – TS 38.212

	8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
< Unchanged parts are omitted >
If the 'COT sharing flag' field in SCI format 1-A is present and set to '1', all the remaining fields are set as follows:
< Unchanged parts are omitted >
-	Power class – 1 bit. Value '0' of Power class field corresponds to Power Class 5, value '1' corresponds to Power Class 3.
< Unchanged parts are omitted >
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