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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 Procedures
[bookmark: Proposal56253][bookmark: Proposal34217]1	
2	
2.1	LBT Type 1 aspects and CW size
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 specifications 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. 
For CW size, in RAN1 Meeting #110-e it was decided to use NR-U DL CW adjustment mechanism as the baseline for SL-U in unicast and FFS any necessary update for SL-U operation. In the DL NR-U CWS adjustment procedure (as defined in TS 37.213 in section 4.1.4), the CWS is increased based on the detection of HARQ NACK (i.e., the intended receiver(s) was unable to decode the TB and the transmitter has to retransmit) and reset based on the detection of HARQ ACK (i.e., the intended receiver(s) was able to decode the TB, therefore no retransmission is needed). This principle of operation is well suited for SL-U when SL-HARQ feedback is enabled.
Regarding the case which HARQ feedback is disabled, assuming DL NR-U CWS adjustment procedure, when a transmission is not associated with HARQ feedback, then the CWS used corresponds to the latest CWS used for any DL transmission procedures associated with the channel access priority of the transmission. In case there is no previous DL transmission with the same channel access priority, then the minimum CWS for that channel access priority is adopted. 
For the SL-U case where the transmission is not associated with a feedback, it was agreed the following in RAN1#113.
	Agreement
If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), the following is adopted for the CW adjustment.
	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 .
	If the same  value is consecutively used for X times for generation of ,  is updated for every priority class  to the next higher allowed value.
o	FFS: whether this only applies to a resource pool without PSFCH configuration
o	FFS: value of X



We note that the FFS points above were not concluded in the previous meeting.
The remaining aspect for the case without HARQ-ACK feedback is regarding whether or when the CW size should be updated to higher value. Note that, according to regulations [EN 301 893] the UE can set  if the UE does not retransmit. Therefore, in our view, in case there is no associated retransmission for the channel, it should be also possible not to increase the CWS. This can be achieved by supporting the value X = infinity. Alternatively, the configuration on X can be optional, in which case no CWS increase takes place. Other values of X may include e.g. 4, 16, and 32.. .
[bookmark: Proposal95372][bookmark: Proposal53415][bookmark: Proposal81820][bookmark: Proposal15023][bookmark: Proposal34832]Proposal 1: Configuration of X is optional and increase of CWp (if same CWp is consecutively used X times) is only applied if UE retransmits by implementation, i.e., without a PSFCH.
The following text proposal is suggested for TS 37.213:
	[bookmark: TP88364][bookmark: TP62191]Text Proposal 1 – TS 37.213

	4.5.4	Contention window adjustment procedures for SL transmissions
…
If a UE transmits a SL transmission(s) including PSSCH(s) using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission(s) is not associated with explicit HARQ-ACK feedback(s) by the corresponding UE(s), the UE adjusts  before step 1 in the procedures described in clause 4.5.1, using the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class   has not been used for any SL transmissions on the channel,  is used. If higher layer parameter [X] is provided and if the latest  value is consecutively used for [X] times for generation of  as described in clause 4.5.1 for SL transmission(s) including PSSCH(s) without associated explicit HARQ-ACK feedback(s), the  is increased for every priority class  to the next higher allowed value.



 
2.2	Channel access for PSFCH
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: Proposal34833]Proposal 2: 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: TP62192]Text Proposal 2 – 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
For a UE to apply Type 2A/2B/2C LBT within a COT, it should comply with transmission gaps of 25, 16, and <16 us respectively. However, the gap durations of 16 and 25 us do not exactly match with the NR symbol durations. For this reason, in NR-U CP extension is used prior to certain UL transmissions to reduce the duration of the gap to exactly 16 or 25 us, such that COT sharing becomes practical. 
In previous meetings RAN1 agreed that CP extension is supported also in SL-U. In the following subsections we discuss some remaining aspects regarding applicability of CP extensions. 
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: Proposal34834]Proposal 3: 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: TP62193]Text Proposal 3 for 38.214, 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 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 a 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.





[bookmark: _Ref141882752][bookmark: _Ref146030874]4	COT sharing principles 
[bookmark: Proposal52449][bookmark: Proposal13656][bookmark: Proposal32648][bookmark: Proposal56256][bookmark: Proposal34220][bookmark: Proposal32948][bookmark: Proposal30278][bookmark: Proposal81303][bookmark: Proposal984]In RAN1#114 the following was agreed for COT sharing information:
	Agreement
“CAPC level of the initiated channel occupancy”, the payload size is 2 bits and it is carried in the 2nd stage SCI.

Agreement
The applicable RB set(s) for COT sharing is derived based on the “Frequency resource assignment” field in the 1st stage SCI corresponding to PSSCH with COT sharing.

Working assumption
An “Additional ID(s)” field is supported for unicast, groupcast and broadcast, and it is carried in the 2nd stage SCI.
· One pair of L1 source and destination IDs of 24 bits for all cast types + 2 bits for the cast type
· At least for unicast, the source ID is set to the source ID of the COT initiator corresponding to the intended destination

Agreement
“Remaining COT duration” is expressed in physical slots and it is carried in the 2nd stage SCI. The payload size is 4 bits in 15kHz, 5 bits in 30kHz and 6 bits in 60kHz
· If the indicated remaining COT duration is 0 slot, then the COT is not shared by the initiator UE.
· The starting slot for the remaining COT duration is the slot in which the COT-SI is transmitted.
· Note, when the COT-SI is transmitted in slot n, and if the remaining COT duration is set to K, then the end of the COT duration to share is slot n+K.
Note: “Remaining COT duration” cannot be such that the COT exceeds the maximum COT duration.

Agreement
For the additional ID, where one pair of L1 source and destination IDs of 24 bits for all cast types:
· For groupcast and broadcast, only L1 destination ID is provided, and source ID bits are reserved.




During the TS 38.212 CR drafting it was discussed how the COT sharing information would be included in the 2nd stage SCI. Some companies raised the concern that there is no clear agreement about which SCI formats should be affected and that RAN1 should further discuss it taking overhead impact into account. 
One aspect is whether COT sharing information should always be included in the 2nd stage SCI even if the UE transmitting the SCI does not intend to share the COT. Always including COT sharing information is simpler; the drawback is that the COT sharing information is of approximately the same size as the existing SCI format 2-A, 
In our view, there are the following options for RAN1 specification of indication COT sharing information in 2nd stage SCI:
· Option 1) Modify the existing SCI format 2A/2B/2C, or at least one of them, to include COT sharing information fields. The fields may be filled with 0 if the UE does not intend to provide COT information.
· The benefit of this option is that no additional format nor code points needs to be specified for 2nd stage SCI format indication.
· The problem is the increased overhead even if a UE does not intend to provide COT information, e.g. when the COT is ending shortly or the UE does not intend to share the COT; 
· Option 2) Define another SCI format 2, e.g. format 2-D or 2-E to include COT sharing information in unlicensed bands; in addition to COT sharing information, this new 2nd stage SCI format would embed the contents of one or more of the existing 2nd stage SCI formats.
· It should be noted that format 2-D is already being specified for SL positioning. Format 2-D can be reused, deactivating the positioning related fields and activating the COT sharing fields conditionally to operation with shared spectrum channel access. Alternatively, the same code point is used for a new Format 2-E including COT sharing fields in case of shared spectrum channel access.
· The problem of this approach is the need for redefining the code points for 2nd stage SCI formats indication, and it is not future proof for the case of SL positioning in unlicensed spectrum.
· Option 3) A new field in the 1st stage SCI is used to indicate if a SCI format 2 includes COT sharing information.
· The benefit of this option is that the overhead of transmitting COT sharing information can be dynamically removed from 2nd stage SCI if a UE does not intend to provide that information. Additionally no new code point needs to be defined for 2nd stage SCI formats indication.

[bookmark: Proposal53418][bookmark: Proposal11632][bookmark: Proposal81829][bookmark: Proposal15032][bookmark: Proposal95381][bookmark: Proposal34835]Proposal 4: RAN1 to decide on at least the following options for indicating COT sharing information: 
Option 1) Modify at least one of the existing SCI format 2, e.g. format 2-A to include COT sharing information; 
Option 2) Define another SCI format 2, e.g. format 2-D to include COT sharing information in unlicensed bands; 
Option 3) A new field in the 1st stage SCI is used to indicate if a SCI format 2 includes COT sharing information.

	[bookmark: TP88367][bookmark: TP62194]Text Proposal 4 – TS 38.212
8.3.1.1	SCI format 1-A
SCI format 1-A is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 1-A:
< Unchanged parts are omitted >
-	COT sharing information flag – 0 or 1 bit
-	1 bit if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured, where the bit value of 1 indicates that COT sharing information is included in the 2nd-stage SCI format and the bit value of 0 indicates that COT sharing information is not included 
-	0 bit otherwise.
-	Reserved – a number of bits as determined by the following:
< Unchanged parts are omitted >

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.
The following information is transmitted by means of the SCI format 2-A:
-	HARQ process number –  bits.
-	New data indicator – 1 bit.
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2.
-	Source ID – 8 bits as defined in clause 8.1 of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause 8.1 of [6, TS 38.214]. 
-	HARQ feedback enabled/disabled indicator – 1 bit as defined in clause 16.3 of [5, TS 38.213].
-	Cast type indicator – 2 bits as defined in Table 8.4.1.1-1 and in clause 8.1 of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214].
If the field ‘COT sharing information flag’ in SCI format 1-A is present and set to 1, additionally the following information is transmitted:
-	CAPC – 2 bits. Value '00' of CAPC field corresponds to CAPC value '1', value '01' of CAPC field corresponds to priority value '2', and so on.
-	COT sharing cast type – 2 bits as defined in Table 8.4.1.1-1.
-	COT sharing additional ID – 24 bits. The 16 LSBs provide layer 1 destination ID and the 8 MSBs provide layer 1 source ID, as defined in [6, TS 38.214]. The 8 MSBs are reserved when value of COT sharing cast type field is set to ‘00’ or ‘01’. 
-	Remaining COT duration –  bits as defined in clause 4.5.3 of [14, TS 37.213], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
< Unchanged parts are omitted >






[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: Observation43499]Observation 1: Power class 5 as starting point and then Power class 3 are considered for SL-U (R4-23006631). 
[bookmark: Obs10630][bookmark: Observation42533][bookmark: Observation43500]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: Proposal34836]Proposal 5: 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: TP62195]Text Proposal 5 – 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 field ‘COT sharing information flag’ in SCI format 1-A is present and set to 1, additionally the following information is transmitted:

-	Power class – 1 bit. Value '0' of Power class field corresponds to Power Class 5, value '1' corresponds Power Class '3'.
< Unchanged parts are omitted >


[bookmark: Proposal15043]
6	SL resource allocation
1 
2 
3 
4 
5 
6 
LBT blocking avoidance
In previous meetings, it was discussed the resource selection mechanism can prevent avoidable LBT issues between SL-U UEs, for example, by excluding or avoiding candidate resources which (i) are subject to LBT failure caused by a reserved resource transmission or (ii) may cause LBT failure to a reserved resource transmission.
In RAN1#114 the following outcome was reached:
	 Agreement
In Option 2, the behaviour of UE prioritization / selection of transmission resources in slot(s) before a reserved resource that is able to share UE’s initiated COT is performed at the higher layer (MAC layer).
· Note: it is up to UE implementation how the physical layer report detected reserved resources to MAC layer

Working assumption
In Option 1, the following UE behaviours are performed at the higher layer (MAC layer).
· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority.
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· Note: it is up to UE implementation how the physical layer report detected reserved resources to MAC layer




It should also be noted that RAN2 has also discussed the issue in latest meeting RAN2#123 with the following outcome at least for intra-UE blocking issue:
Agreements on resource (re)selection with consideration of intra-UE LBT impact
1:	R2 makes the WA that UE may avoid selection of N consecutive resource(s) before a reserved resource of its own. Where the selection of N is up to UE implementation from {0,1,2}. Further details (including MCSt) are to be clarified after R1 confirmation on RAN1 option1.
2:	R2 makes the WA that UE may avoid selection of M consecutive resource(s) after a reserved resource of its own. Where the selection of M is up to UE implementation (at least including 0). Further details (including MCSt) are to be clarified after R1 confirmation on RAN1 option1.

In our view, RAN1 can confirm the working assumption related to Option 1 and allow progress in RAN2. 
[bookmark: Proposal81845][bookmark: Proposal15048][bookmark: Proposal95392][bookmark: Proposal53420][bookmark: Proposal34837]Proposal 6: Regarding LBT Type 1 LBT blocking issue, RAN1 to confirm working assumption related to UE behaviors in Option 1.

Consistent LBT failure
RAN2 has sent an LS to RAN1 in R1-2306371 to inform RAN1 on two agreements RAN2 has made: 
	RAN2 discussed mode 2 resource (re)selection due to the detection of consistent LBT (C-LBT) failure on an RB set, and made the following agreements:  
MAC informs PHY of the RB set information where SL C-LBT failure was detected.-	
During resource (re)selection, PHY excludes the resources for the RB set where C-LBT failure was detected. -	


Both agreements has RAN1 impact on the PHY resource allocation procedure in TS 38.213 Section 8.1.4, namely the first agreement implies that a new parameter is being indicated to PHY on which RB sets are detected by L2 and the second agreement implies that PHY introduces a procedure to exclude candidate resources in the RB sets where C-LBT has been detected (and indicated by MAC). The parameter has been agreed to be rbSetsWithConsecutiveLBTFailure, but it is not yet clear how to exclusion procedure should be done in TS 38.214 . 
There are at least three different ways to implement how exclusion of candidate resources in RB sets indicated to be suffering from C-LBT could be done in TS 38.214 Section 8.1.4: 
	In Step 1, when the candidate single slot resources are defined and  is defined.
	In Step 4, when the set  are being initialized.
· In Step 5, where exclusion of candidate resources in non-monitored slots are being excluded (and reintroduced if needed in Step 5a).

In our view, the most straight forward way to capture the exclusion of candidate resources in RB sets indicated to be suffering from C-LBT is in Step 1 as this is where the candidate resource sets are initialized and  is being defined. However, it can also be done in Step 4, but doing it in Step 5 would have the issue on whether or not these candidate resources should be allowed to be reintroduced with Step 5a which reinitialize all candidate resources excluded in Step 5 if there are not sufficient candidate resources left after Step 5 compared to the total number of candidate resources (), and such behaviour would defeat the purpose of C-LBT. 
Another important aspect to consider is that candidate resources that are excluded due to C-LBT should not affect the behavior in Step 5a (reintroducing candidates in non-monitored slots) or Step 7 (increasing the RSRP threshold used to determine which candidate resources to excluded in Step 6). This can be avoided if resource exclusion due to C-LBT is done in Step 1 or Step 4, and are not counted as a part of ). 
[bookmark: Proposal95393][bookmark: Proposal53421][bookmark: Proposal34838]Proposal 7: Exclusion of candidate resources in RB sets indicated as suffering from C-LBT failure is performed in Step 1.

	[bookmark: TP62196]Text Proposal 6 – TS 38.214
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
…
The following steps are used:
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot . 
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, a candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource or one candidate multi-slot resource for UE performing full sensing, in a set of Y candidate slots within the time interval  correspond to one candidate single-slot resource for UE performing periodic-based partial sensing together with contiguous partial sensing and resource (re)selection triggered by periodic transmission (), or in a set of Y' candidate slots within the time interval  correspond to one candidate single-slot resource for UE performing at least contiguous partial sensing and resource (re)selection triggered by aperiodic transmission (), where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
[bookmark: _Hlk26190437]-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where .
-	 is selected by UE where . When the UE performs at least contiguous partial sensing and if , the UE selects a set of  candidate slots with corresponding PBPS and/or CPS results (if available). If the number of candidate slots  is smaller than , it is up to UE implementation to include other candidate slots.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', the UE shall exclude candidate single-slot or candidate multi-slot resources with the lowest sub-channel including resource blocks of the intra-cell guardband PRBs, configured by higher layer parameter, intraCellGuardBandsSL-List.
If rbSetsWithConsecutiveLBTFailure is provided, the UE shall exclude candidate single-slot or candidate multi-slot resources overlapping with at least one RB set indicated by rbSetsWithConsecutiveLBTFailure.
The total number of remaining candidate single-slot resources or candidate multi-slot resources is denoted by .
[bookmark: _Hlk26192698]2)	The sensing window is defined by the range of slots [), when the UE performs full sensing, where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which belongs to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
…




7	Multi-consecutive slots transmissions (MCSt)
The following agreement was reached in RAN1#114 regarding Mode 1 resource allocation:
	Agreement
For SL-U UE operates in Mode 1 resource allocation, when UE uses PSSCH resource(s) provided by a DCI format 3_X or, for a configured grant for single TB, 
· The UE generates a NACK when, due to LBT failure, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_X or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the NACK is same as the priority value of the PSSCH that was not transmitted due to LBT failure.
· FFS: whether/how to support multiple TBs for a DCI format 3_X or a configured grant.



For mode 1, the gNB should be able to dynamically decide whether to provide multiple scheduling grants for a number of consecutive allocations, e.g., based on amount of data the UE needs to transmit informed on the SL BSR. 
Since the Uu interface between UE and gNB operates in licensed spectrum, there is no risk of LBT failures for the transmission of the DCI with mode 1 allocation. Therefore, there is no clear benefit of supporting multiple TBs for a DCI format 3_X or a configured grant since separate DCIs can be provided for each of the multiple TBs as in legacy way.
[bookmark: Observation42534][bookmark: Proposal81846][bookmark: Proposal15050][bookmark: Proposal95394][bookmark: Observation43501]Observation 3: There is no risk of LBT failure for providing a DCI format 3_X when allocating resources for a single or multiple TBs in mode 1 SL-U resource allocation.  
[bookmark: Observation42535][bookmark: Observation43502]Observation 4: It is up to gNB how to schedule a single or multiple TBs to a SL-U UE as in legacy way. 
[bookmark: Proposal53422][bookmark: Proposal34839]Proposal 8: For mode 1, RAN1 does not need to specify support of multiple TBs for a DCI format 3_X or a configured grant.
For mode 2, in meeting RAN1#114 the following outcome was reached:
	[bookmark: _Hlk143776340]Working assumption
In Mode 2 resource allocation:
· Alt. 1: (rectangular shaped)
· For contiguous RB based
· [bookmark: _Hlk143772506]A candidate multi-slots resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot .
· For interlaced RB based
· A candidate multi-slots resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z.
· A candidate single-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in slot  in  contiguous RB sets starting from RB set z.
· Note, different candidate multi-slot resources can overlap in time.

Agreement
In Mode 2 resource allocation,
· The higher layer can indicate a “number of consecutive slots for MCSt” () larger than 1 for L1 reporting multi-slots candidates to the higher layer. The candidate multi-slots resource definition is applied.
· Otherwise, the candidate single-slot resource definition is applied (same as R16/17).
· The higher layer selects resources from the reported  according to one of the following based on UE implementation:
· Random selection as per R16/17
· Higher layer is not restricted to select resources at random, and can select in consecutive slots
· It is up to RAN2 to define detailed behaviour as needed
· It is RAN1 intention that, once the higher layer selects a multi-slots candidate from the set , it will use all the single-slot resources of the selected multi-slots candidate for transmission. This RAN1 agreement has no intention on potential RAN2 discussion about how SL resource selection processes are defined in MCSt.
· Note, the above is intended to support Approach 1 and 2 only.
· Send an LS to RAN2 informing that it is up to RAN2 to decide in regards to the HARQ RTT timing (minimum time gap)
· whether a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource


Some editorial changes are needed in TS 38.214 on the mode 2 procedure. The following text proposal can be applied.
	[bookmark: TP62197]Text Proposal 7 – TS 38.214

	6)	The UE shall exclude any candidate single-slot resource  or , or candidate multi-slot resource  or  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and 'Resource reservation period' field, if present, and 'Priority' field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]c)	the SCI format received in slot or the same SCI format which, if and only if the 'Resource reservation period' field is present in the received SCI format 1-A, is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  or , for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where if the UE is configured with full sensing by its higher layer,  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; If UE is configured with partial sensing by its higher layer,  if slot  belongs to the set , otherwise, slot  is the first slot after slot  belonging to the set . Otherwise . If the UE is configured with full sensing by its higher layer,  is set to selection window size T2 converted to units of msec. If UE is configured with partial sensing by its higher layer,  shall be converted to milliseconds, where slot  is the last slot of the  or  candidate slots. The slot  is the first slot of the selected/remaining set of  or  candidate slots.




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

Proposal 1: Configuration of X is optional and increase of CWp (if same CWp is consecutively used X times) is only applied if UE retransmits by implementation, i.e., without a PSFCH.
Proposal 2: 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 3: 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.
Proposal 4: RAN1 to decide on at least the following options for indicating COT sharing information: 
Option 1) Modify at least one of the existing SCI format 2, e.g. format 2-A to include COT sharing information; 
Option 2) Define another SCI format 2, e.g. format 2-D to include COT sharing information in unlicensed bands; 
Option 3) A new field in the 1st stage SCI is used to indicate if a SCI format 2 includes COT sharing information.
Observation 1: Power class 5 as starting point and then Power class 3 are considered for SL-U (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 5: 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.
Proposal 6: Regarding LBT Type 1 LBT blocking issue, RAN1 to confirm working assumption related to UE behaviors in Option 1.
Proposal 7: Exclusion of candidate resources in RB sets indicated as suffering from C-LBT failure is performed in Step 1.
Observation 3: There is no risk of LBT failure for providing a DCI format 3_X when allocating resources for a single or multiple TBs in mode 1 SL-U resource allocation.  
Observation 4: It is up to gNB how to schedule a single or multiple TBs to a SL-U UE as in legacy way. 
Proposal 8: For mode 1, RAN1 does not need to specify support of multiple TBs for a DCI format 3_X or a configured grant.
9	Text Proposals
[bookmark: ConclusionsTPs]In this contribution, we provided the following text proposals:
	Text Proposal 1 – TS 37.213

	4.5.4	Contention window adjustment procedures for SL transmissions
…
If a UE transmits a SL transmission(s) including PSSCH(s) using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission(s) is not associated with explicit HARQ-ACK feedback(s) by the corresponding UE(s), the UE adjusts  before step 1 in the procedures described in clause 4.5.1, using the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class   has not been used for any SL transmissions on the channel,  is used. If higher layer parameter [X] is provided and if the latest  value is consecutively used for [X] times for generation of  as described in clause 4.5.1 for SL transmission(s) including PSSCH(s) without associated explicit HARQ-ACK feedback(s), the  is increased for every priority class  to the next higher allowed value.





	Text Proposal 2 – 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 3 for 38.214, 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 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 a 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.





	Text Proposal 4 – TS 38.212
8.3.1.1	SCI format 1-A
SCI format 1-A is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 1-A:
< Unchanged parts are omitted >
-	COT sharing information flag – 0 or 1 bit
-	1 bit if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured, where the bit value of 1 indicates that COT sharing information is included in the 2nd-stage SCI format and the bit value of 0 indicates that COT sharing information is not included 
-	0 bit otherwise.
-	Reserved – a number of bits as determined by the following:
< Unchanged parts are omitted >

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.
The following information is transmitted by means of the SCI format 2-A:
-	HARQ process number –  bits.
-	New data indicator – 1 bit.
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2.
-	Source ID – 8 bits as defined in clause 8.1 of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause 8.1 of [6, TS 38.214]. 
-	HARQ feedback enabled/disabled indicator – 1 bit as defined in clause 16.3 of [5, TS 38.213].
-	Cast type indicator – 2 bits as defined in Table 8.4.1.1-1 and in clause 8.1 of [6, TS 38.214].
-	CSI request – 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214].
If the field ‘COT sharing information flag’ in SCI format 1-A is present and set to 1, additionally the following information is transmitted:
-	CAPC – 2 bits. Value '00' of CAPC field corresponds to CAPC value '1', value '01' of CAPC field corresponds to priority value '2', and so on.
-	COT sharing cast type – 2 bits as defined in Table 8.4.1.1-1.
-	COT sharing additional ID – 24 bits. The 16 LSBs provide layer 1 destination ID and the 8 MSBs provide layer 1 source ID, as defined in [6, TS 38.214]. The 8 MSBs are reserved when value of COT sharing cast type field is set to ‘00’ or ‘01’. 
-	Remaining COT duration –  bits as defined in clause 4.5.3 of [14, TS 37.213], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].
< Unchanged parts are omitted >





	Text Proposal 5 – 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 field ‘COT sharing information flag’ in SCI format 1-A is present and set to 1, additionally the following information is transmitted:

-	Power class – 1 bit. Value '0' of Power class field corresponds to Power Class 5, value '1' corresponds Power Class '3'.
< Unchanged parts are omitted >




	Text Proposal 6 – TS 38.214
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
…
The following steps are used:
1)	If a number of consecutive slots is provided with a value larger than 1, the candidate multi-slot resource definition is applied. Otherwise, the candidate single-slot resource definition is applied. 
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', a candidate multi-slot resource   is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot . 
	If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘interlaceRB’, a candidate multi-slot resource  is defined as a set of  contiguous sub-channels starting from sub-channel  in  consecutive slots starting from slot  in  contiguous RB sets starting from RB set z. 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided, a candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels or  contiguous sub-channels in  contiguous RB sets included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource or one candidate multi-slot resource for UE performing full sensing, in a set of Y candidate slots within the time interval  correspond to one candidate single-slot resource for UE performing periodic-based partial sensing together with contiguous partial sensing and resource (re)selection triggered by periodic transmission (), or in a set of Y' candidate slots within the time interval  correspond to one candidate single-slot resource for UE performing at least contiguous partial sensing and resource (re)selection triggered by aperiodic transmission (), where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where .
-	 is selected by UE where . When the UE performs at least contiguous partial sensing and if , the UE selects a set of  candidate slots with corresponding PBPS and/or CPS results (if available). If the number of candidate slots  is smaller than , it is up to UE implementation to include other candidate slots.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is set to ‘contiguousRB', the UE shall exclude candidate single-slot or candidate multi-slot resources with the lowest sub-channel including resource blocks of the intra-cell guardband PRBs, configured by higher layer parameter, intraCellGuardBandsSL-List.
If rbSetsWithConsecutiveLBTFailure is provided, the UE shall exclude candidate single-slot or candidate multi-slot resources overlapping with at least one RB set indicated by rbSetsWithConsecutiveLBTFailure.
The total number of remaining candidate single-slot resources or candidate multi-slot resources is denoted by .
2)	The sensing window is defined by the range of slots [), when the UE performs full sensing, where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which belongs to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
…




	Text Proposal 7 – TS 38.214

	6)	The UE shall exclude any candidate single-slot resource  or , or candidate multi-slot resource  or  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and 'Resource reservation period' field, if present, and 'Priority' field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
c)	the SCI format received in slot or the same SCI format which, if and only if the 'Resource reservation period' field is present in the received SCI format 1-A, is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  or , for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where if the UE is configured with full sensing by its higher layer,  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; If UE is configured with partial sensing by its higher layer,  if slot  belongs to the set , otherwise, slot  is the first slot after slot  belonging to the set . Otherwise . If the UE is configured with full sensing by its higher layer,  is set to selection window size T2 converted to units of msec. If UE is configured with partial sensing by its higher layer,  shall be converted to milliseconds, where slot  is the last slot of the  or  candidate slots. The slot  is the first slot of the selected/remaining set of  or  candidate slots.
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