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1	Introduction
[bookmark: _Hlk525462591]The most recent WID on NR sidelink evolution updated in Meeting #99 includes the following objective for operation of sidelink in unlicensed spectrum 0:
	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]-	Focus on FR1 unlicensed bands (n46 and n96/n102).
-	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 continue discussing aspects related channel access mechanism and provide our view also on the issues discussed so far.
[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



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. So, in our view, in case there is no associated retransmission for the channel, there is no need to specify changing the CWp to a higher value, as that would unnecessarily degrade the performance of SL-U due to longer LBT.
[bookmark: Proposal81820][bookmark: Proposal15023][bookmark: Proposal75632]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.
2.2	Channel access for S-SSB
	Regarding the channel access for S-SS, in RAN1#111, it was agreed the following related to applicability of Type 2AAgreement
	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


And in RAN1#112-bis-e it was agreed:
	Agreement
[bookmark: _Hlk132797182]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


One remaining aspect regarding the channel access for S-SSB is about the EDT.
For EDT determination for S-SSB, in our view the principles from NR-U as in 37.213 section 4.1.5 can be applied, i.e., EDT determination for S-SSB using Ta = 5dB alike discovery bursts in DL, at least when performing Type 1 LBT or SCSt with Type 2A LBT (i.e., without COT). In case of COT sharing, the responding UE transmitting S-SSB may also consider power class and channel max power of COT initiating UE for computing EDT and Pcmax, which is further discussed in section 0.
[bookmark: Proposal81821][bookmark: Proposal15024][bookmark: Proposal75633]Proposal 2: EDT determination for S-SSB can follow the principles from NR-U as in 37.213 section 4.1.5, i.e., using Ta = 5dB for S-SSB (like discovery bursts in DL) when performing Type 1 LBT or SCSt with Type 2A LBT, i.e., without COT.
2.3	Channel access for PSFCH
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 advantage of using SCSt without LBT Type 2A for PSFCH transmission is that there is no possibility of LBT failure that prevents the transmission of the feedback and therefore there is no need for multiple PSFCH opportunities to provide robustness in case of LBT failure. However, this may not be seen as coexistence friendly even if SCSt duty cycle is followed according to regulation. Another option is to use SCSt that is preceded by an LBT Type 2A as agreed for S-SSB. In this case there is a possibility for LBT failure, however this is expected to be less likely than when LBT Type 1 is applied, given the shorter LBT duration. 
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: Proposal75634]Proposal 3: 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. 

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
NR-U supports the different CPE for CG-PUSCH enabling multiple possible starting points with the intention of avoiding collisions between multiple UEs transmitting CG PUSCH on a same resource, i.e., a UE which starts earlier blocks other UE to start on the same resource. However, in SL there are pre-emption and reselection mechanisms that can be used to avoid collisions. So, the support of multiple CPE for PSCCH/PSSCH in SL-U can be applied as an optimization. Regarding CPE for PSCCH/PSSCH, the following outcome was achieved from meeting RAN1#113:
	Agreement
When UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission:
	Scheme 1: The UE selects the (pre-)configured default CPE starting position.
	Scheme 2: A CPE starting position is randomly selected among one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission
o	The mapping one or multiple CPE starting positions per priority can be up to (pre-)configuration.
o	FFS: whether the priority should be the L1 priority or CAPC (to be down-selected in RAN1#114)
	For partial and full RB set resource allocations
o	If a resource reservation is transmitted or resource reservations is detected for the slot and the RB set(s) of the intended PSCCH/PSSCH transmission, Scheme 1 is applied; otherwise, Scheme 2 is applied
o	FFS: other conditions to determine whether to use scheme 1 or scheme 2
o	FFS: further enhancements for the full RB set case

Agreement
A set of one or more candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT (for the case of sharing a COT) and outside a COT (for the case of initiating a COT) is separately (pre-)configured per resource pool based on the pre-defined set of all candidate CPE starting positions.
[bookmark: _Hlk141907582]	Note: for the case of sharing a COT, the CPE occurs after LBT gap for type 2A/2B/2C
[bookmark: _Hlk141886477]	FFS whether a subset of candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT is indicated by SCI carrying COT sharing information
	FFS whether default starting position is included in each set

Agreement
Specification supports that CPE can be transmitted between any two consecutive SL transmissions by the same UE to reduce the gap between the two transmissions so that it does not exceed 16µs.
	Note: for this case, the CPE length should not be longer than up to 2 symbols, as per previous agreements
	FFS: details if needed (e.g., considering outcome of discussion on PSFCH-like signal in PHY agenda)
	FFS whether PSSCH can be transmitted instead of or in addition to CPE
	FFS: how to determine the CPE starting position

Agreement
When UE performs Type 2 channel access to start transmitting within a shared COT (to be further studied and down-selected in RAN1#114):
	Alt. 1: Use the method for using CPE for the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission
	Alt. 2: Use only the (pre-)configured default CPE starting position
	Alt. 3: use CPE to make the gap smaller or equal 16us
	Alt. 4: others




[bookmark: _Hlk141886720]One remaining aspect is how to determine the CPE starting positions for consecutive SL transmissions. In case of MCSt allocations by a UE and no reservation of other SL UE allocations overlapping (FDMed) with its MCSt 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 MCSt allocations, the CPE for the consecutive transmissions should be such that a gap of 16 or 25us is ensured between transmission, so that other transmissions can be FDMed.
[bookmark: Proposal81823][bookmark: Proposal15026][bookmark: Proposal75635]Proposal 4: In case of MCSt allocations and no reservation of other SL UE allocations overlapping with its MCSt allocation, the UE applies a (pre)configured/default CPE starting position for each consecutive transmission which ensures gap smaller or equal 16us. Otherwise, if there are overlapping reservations, the CPE should enable a gap of 16 or 25us.
On “FFS whether a subset of candidate CPE starting position(s) that can be used for PSCCH/PSSCH transmission within a COT is indicated by SCI carrying COT sharing information”, RAN1 may consider different design options based on NR-U. On DL to UL COT sharing, DCI 0_1 indicates a CPE along the channel access type and CAPC based on a table, such as Table 7.3.1.1.2-35. A similar information pointing to value from table could be included in SCI. Alternatively, the design can be based on UL to DL COT sharing, where CG-UCI does not indicate CPE. In our view, SL COT sharing should base on the latter design which is sufficient with the use of a default CPE to achieve a gap for type 2A/2B/2C.
[bookmark: Proposal81824][bookmark: Proposal15027][bookmark: Proposal75636]Proposal 5: SL-U design should be based on CG-UCI with COT sharing indication, i.e., without subset of candidate CPE starting position(s). A default CPE can be used within shared COT to achieve a gap to perform type 2A/2B/2C.

3.2	CP extension for PSFCH
For PSFCH a single preconfigured or predefined CPE starting position can be specified so that PSFCH can be transmitted with a type 2C LBT, at least when PSFCH is within a COT. Note that even if PSFCH transmission is not in a shared COT, the same CPE should be used in order to enable FDMed PSFCH transmissions from multiple UEs accessing the channel simultaneously. 
[bookmark: Proposal81825][bookmark: Proposal15028][bookmark: Proposal75637]Proposal 6: Support a single default or (pre)configured CPE for PSFCH. 
The allowed CPE length for PSFCH will depend on the decisions on UE-to-UE COT sharing principles and on whether SCSt channel access with Type 2A can be used for PSFCH. If agreed that PSFCH can be transmitted to any UE during a shared COT, not necessarily including the COT initiating device, so the CPE length should be defined for allowing a gap of 16us in order to enable a Type 2C for any UE transmitting PSFCH within the shared COT. While if RAN1 decides that PSFCH can use SCSt with Type 2A, then the CPE should be designed for a gap of 25us, so that all UEs transmitting PSFCH with or without COT can perform channel access simultaneously.
[bookmark: Proposal81826][bookmark: Proposal15029][bookmark: Proposal75638]Proposal 7: The default CPE starting position for PSFCH should be Tsym+16us, if RAN1 agrees that PSFCH can be transmitted to any UE during a shared COT.  
[bookmark: Proposal81827][bookmark: Proposal15030][bookmark: Proposal75639]Proposal 8: The default CPE starting position for PSFCH should be Tsym+25us, if RAN1 agrees that PSFCH channel access can be based on SCSt (with Type 2A). 

3.3	CP extension for S-SSB
For S-SSB, at least for the legacy version, it can be useful to configure multiple CPE starting positions. Note that S-SSB is not FDMed with other transmissions since the legacy S-SSB occasion is not part of the resource pool (for additional S-SSB it is not yet agreed whether they should be part or not of the RP, but a working assumption has been reached that they are excluded from resource pool in AI 9.4.1.2). By allowing multiple CPE starting positions for S-SSB, it is possible to configure that a first sync ref UE provides S-SSB of a certain sync priority while other potential sync ref UEs can be used as backup synchronization sources. With the first sync ref UE using the longest CPE and remaining UEs attempt S-SSB transmission with a shorter CPE, the remaining UEs serve as backup sync ref in case S-SSB from primary sync ref source is not present (e.g. due to LBT failure).
[bookmark: Proposal81828][bookmark: Proposal15031][bookmark: Proposal75640]Proposal 9: Support multiple CPE lengths to be (pre)configured for S-SSB. 

[bookmark: _Ref141882752]4	COT sharing principles 
In NR-U the initiating device can share its acquired COT with its intended receiver (the responding device). For this purpose, the initiating device shall inform (e.g. via control signaling) the responding device about the duration of this COT. The responding device uses then this information to decide which type of LBT it should apply upon performing a transmission for which the intended receiver is the initiating device. In case the responding device transmission falls outside of the COT, then the responding device will have to acquire a new COT using the LBT Type 1 with the appropriate CAPC.
The NR-U COT sharing principles can be applied to SL-U. However, it is not clear in SL-U how restrictive should the relation between initiating device and responding device be. For example, an initiating device when sharing the COT is expected to do it so via control signaling, which in SL can be conveyed in the 1st stage, 2nd stage SCIs and/or MAC CE. However, any device in the proximity of the initiating device will be able to receive and decode the 1st stage, 2nd stage SCIs and MAC CE of the initiating device transmission even if it is not the intended receiver; and therefore, the COT sharing information is available to any of these devices.
[bookmark: Obs83441][bookmark: Obs61528][bookmark: Obs87169][bookmark: Obs70196][bookmark: Obs96449][bookmark: Obs35747][bookmark: Obs99300][bookmark: Obs69297][bookmark: Obs79106][bookmark: Obs55002][bookmark: Obs47124][bookmark: Obs89611][bookmark: Obs51556]Observation 1: Any SL device can receive and decode content all the way to the MAC CE level, therefore the COT sharing information will be available to any device in proximity of the COT initiating device.
[bookmark: Proposal52449][bookmark: Proposal13656][bookmark: Proposal32648][bookmark: Proposal56256][bookmark: Proposal34220][bookmark: Proposal32948][bookmark: Proposal30278][bookmark: Proposal81303][bookmark: Proposal984]In RAN1 Meeting #112-bis-e, the following agreement was made regarding COT sharing format:
	Agreement
The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.
	FFS 1st and/or 2nd stage SCI



The 1st stage SCI is carried in PSCCH and is critical for determining resource allocation and enable sensing operations, while 2nd stage SCI is carried on PSSCH. An increase in size of 1st stage SCI by adding COT sharing information could reduce reliability of PSCCH. Also it should be noted that in NR-U, the COT sharing information comes in CG-UCI which is multiplexed in the PUSCH. Similarly, the COT sharing for SL-U could be multiplexed with the SL-SCH channel via 2nd stage SCI.  
[bookmark: Proposal11632][bookmark: Proposal81829][bookmark: Proposal15032][bookmark: Proposal75641]Proposal 10: RAN1 to support the signaling of COT sharing for SL-U via 2nd stage SCI.

In RAN1 Meeting #111, the following agreement was made regarding COT sharing:
	Agreement
For UE-to-UE COT sharing,
•	When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
o	FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
•	When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
o	FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
	FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
	FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
•	FFS: UE forwarding/relaying information about a COT initiated by another UE.




For PSFCH transmission, our understanding is that the responding UE can transmit PSFCH(s) to UE(s) other than the initiator within the RB sets corresponding to the shared COT, at least when one PSFCH is intended to COT initiating UE.
[bookmark: Proposal81304][bookmark: Proposal985][bookmark: Proposal11633][bookmark: Proposal81830][bookmark: Proposal15033][bookmark: Proposal75642]Proposal 11: The responding UE can transmit PSFCH(s) to UE(s) other than the initiator, at least when one or more PSFCH(s) in the slot is intended to a COT initiating UE.
From previous agreement, PSCCH/PSSCH is not precluded as the channel type of the responding UE’s transmission. However, as in NR-U, it should be ensured that COT propagation does not take place to ensure regulatory compliance and fair coexistence, i.e., responding device should directly receive COT information from initiating devices. Therefore the support for UE forwarding/relaying information about a COT initiated by another UE does not justify. 
At least PSCCH/PSSCH towards the COT initiator should be allowed with the same cast type. In our view, each PSSCH transmission of the responding device should at least have the COT initiator device as a destination. 
[bookmark: Proposal81305][bookmark: Proposal986][bookmark: Proposal11634][bookmark: Proposal81831][bookmark: Proposal15034][bookmark: Proposal56259][bookmark: Proposal34223][bookmark: Proposal32950][bookmark: Proposal30280][bookmark: Proposal75643][bookmark: Proposal52452][bookmark: Proposal13659][bookmark: Proposal32651]Proposal 12: Regarding PSCCH/PSSCH transmission in a shared COT, each PSCCH/PSSCH transmission of the responding device should at least have the COT initiator device as a destination (based on cast type and Destination ID).
[bookmark: Proposal81306][bookmark: Proposal987][bookmark: Proposal11635][bookmark: Proposal81832][bookmark: Proposal15035][bookmark: Proposal75644]Proposal 13: RAN1 does not support UE forwarding/relaying information about a COT initiated by another UE.

Further regarding COT sharing, the following agreements were reached in RAN1#112:
	Agreement
	A responding UE over a shared COT can be:
o	a receiving UE, which is the target of a PSCCH/PSSCH transmission of a COT initiator
	In the case of unicast from the COT initiator, within the same COT when the source and destination IDs contained in the COT initiator’s SCI match to the corresponding destination and source IDs relating to the same unicast at the receiving UE
	In the case of groupcast and broadcast, when the destination ID contained in the COT initiator’s SCI match to a destination ID known at the receiving UE
o	a UE identified by ID(s), if additional IDs are supported in the COT sharing information (in addition to the source and destination IDs of the PSCCH/PSSCH transmission), when additional IDs are included in the COT sharing information from the COT initiator
	FFS Limitations on what additional IDs may be included and how they may be indicated

Agreement
A responding UE’s SL transmission(s) within RB set(s) corresponding to a shared COT can be transmitted when the CAPC value(s) of the SL transmission(s) have an equal or smaller CAPC value than the CAPC value indicated in the COT sharing information.

Agreement
A responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to a shared COT is intended for the COT initiating UE when,
	In the case of unicast from the responding UE, when the source and destination IDs contained in the responding UE’s PSCCH/PSSCH match to the destination and source IDs from a COT initiator’s unicast transmission that included COT sharing information, or match to the additional ID(s) included in the COT sharing information (if supported) 
	In the case of groupcast or broadcast from the responding UE, when the destination ID contained in the responding UE’s PSCCH/PSSCH matches to the destination ID from a COT initiator’s groupcast or broadcast transmission that included COT sharing information, or matches to the additional ID(s) included in the COT sharing information (if supported) FFS: all other details and additional restrictions



From the above agreements it is not clear what is the benefit of supporting additional IDs in the COT sharing information. In case additional IDs are added for identifying UEs which can use the COT, but do not have a transmission response towards the COT initiator, that should not be supported as it goes against the definition of “a responding UE” in regulations. And if additional IDs are only for restricting who can use a COT, such restriction can be achieved by CAPC already, i.e., only UEs with same or lower CAPC value can use the COT. Otherwise, there is no clear benefit of restricting a UE with higher priority transmission to use the COT. 
[bookmark: Proposal988][bookmark: Proposal11636][bookmark: Proposal81833][bookmark: Proposal15036][bookmark: Proposal75645]Proposal 14: Additional ID(s) in the COT sharing information is not supported.
Further, in RAN1#113 the following was agreed for COT sharing:
	Agreement
For the time-domain information to be included as part of COT sharing information, at least the following is included:
	Remaining COT duration 
o	FFS it is an absolute time length in ms or in number of slots, and payload size
	FFS: how to determine the shared slots and the starting time of the shared slots, e.g. if some slots are only intended for the COT-initiating UE and not to be shared with other UEs



[bookmark: _Hlk141913117]If NR-U approach is adopted the COT-SharingList-r16 provides a combination of {duration, offset, CAPC}. The duration and offset are in number of slots. Same approach can be reused for SL-U, so if COT initiating UE does not intend to share all the remaining slots of the COT, it could just inform a shorter duration.
[bookmark: Obs47125][bookmark: Obs89612][bookmark: Obs51557]Observation 2: With duration and offset time-domain information in COT sharing information, in case COT initiating UE does not intend to share all the remaining slots of the COT, it can just inform a shorter duration.
[bookmark: Proposal81834][bookmark: Proposal15037][bookmark: Proposal75646]Proposal 15: Time domain information of COT sharing information should include duration and offset (in number of slots).
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 6.2E.4.1. So, in addition to using , the responding UE may also consider power class and channel max power of COT initiating UE for computing EDT and Pcmax..
[bookmark: Proposal11637][bookmark: Proposal81835][bookmark: Proposal15038][bookmark: Proposal75647]Proposal 16: For responding UEs to comply with transmit power bound and EDT of COT initiator, the responding UE should consider the power class and channel max power of COT initiating UE for determining the its own transmit power bound Pcmax and respective EDT.

5	Remaining Aspects of Wideband Operation
5.1	Wideband Operation for PSFCH
PSFCH is a control channel critical for resource efficiency of sidelink communication. If a PSFCH occupying a PRB is missed, retransmission of the corresponding PSSCH which occupies much larger resource size (usually tens of PRBs) is needed. This is clearly not resource efficient, and also increases transmission latency of PSSCHs. Different from PSSCH, preparation of a PSFCH for different outcomes of LBTs on multi-channels almost brings no increase of processing complexity. A UE just prepares the PSFCH and transmits it in the channel(s) on which the LBT(s) pass. Thus support of transmission of PSFCH on a subset of RB sets (using the NR-U DL channel access procedure as baseline) is necessary. In RAN1#112-bis-e it was agreed that both Type A and Type B multi-channel access are supported for PSFCH.
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels.
	FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
	FFS: whether this can initiate a shared COT
	FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels


It should be up to UE implementation whether to apply Type A or Type B but is our understanding that Type A provides more reliability for PSFCH transmission since the UE should be able to provide PSFCH at least on part of the channels where LBT finishes successfully.
[bookmark: Proposal81837][bookmark: Proposal15040][bookmark: Proposal75648]Proposal 17: It should be up to UE implementation whether to apply Type A or Type B multi-channel access, though implementation of Type A should be preferable for PSFCH reliability.
Whether PSFCH can initiate a shared COT, it is clear that PSFCH can use a Type 1 LBT for initiating a COT but providing COT sharing should not be supported due to the limited capacity of PSFCH channel. In addition, since the CAPC used by PSFCH is agreed to be p=1, the COT duration is short therefore the benefit of sharing COT is little.
[bookmark: Proposal81838][bookmark: Proposal15041][bookmark: Proposal75649]Proposal 18: SL-U does not support initiating a shared COT by PSFCH (i.e., no mechanism for providing COT sharing via PSFCH to be specified). Note that this should not prevent PSFCH to initiate a COT by Type 1 LBT.
Further about PSFCH transmission mapped in multiple RB sets, RAN1 still need to conclude whether multiple PSFCHs can be transmitted over non-contiguous RB sets. On this matter, RAN1 received the following reply from RAN4 (R4-2310306):
	In RAN4 specification, for NR Sidelink single carrier and intra-band concurrent operation, the MPR for contiguous and non-contiguous RB allocation for PSFCH within RB set has been specified. 
However, currently in RAN4 specification for NR-U uplink (bands n46, n96 and n102), requirements have not been specified for UL transmissions over non-contiguous RB set(s).  
In earlier RAN4 SL-U discussion, it has been agreed to specify the requirements for NR SL-U transmissions over contiguous RB sets, and so far there is no detailed discussion on specifying the requirements for non-contiguous RB sets for Rel-18 NR SL-U.
Whether PSFCH and S-SSB can be transmitted over non-contiguous RB sets is up to RAN1 design.


Based on the reply, RAN4 have not specified requirements for non-contiguous RB set transmission in NR-U in the past. And for SL-U as well, it has been only agreed to specify the requirements for contiguous RB sets. The reply does not highlight any physical or regulatory constraint, but it indicates an unplanned specification effort because there is no NR-U requirement which can be reused for SL-U in case RAN1 goes forward with a design that does not restrict to non-contiguous RB sets. In addition, it is not clear if requirements defined for legacy SL V2X can be reused for shared spectrum either as these are for different power class and do not consider RB sets (legacy SL didn’t have to consider leakage to non-allocated LBT bands nor guard bands between the sidelink channel). 
The following options are left for standardization regarding whether to support PSFCH transmissions in non-contiguous RB sets: 
•	Opt. 1) RAN1 does not consider any constraint for non-contiguous RB sets PSFCH transmissions, and trigger RAN4 to define requirements for such case, at least for the power class 5 to be firstly considered for SL-U. That would cause specification effort which has not been in current RAN4 plans.
•	Opt. 2) RAN1 makes a design considering the cases when PSFCH are mapped to non-contiguous RB sets and define Rx UE behavior for that case in a way that does not create RAN4 impact, e.g., the Rx UE may prioritize a subset of PSFCH mapped within contiguous RB sets. 
[bookmark: _Hlk141915347]In our view, the most sensible option is Opt.2 above, in terms of specification effort and UE implementation. A simple rule could be defined such that an RX UE with a set of PSFCH mapped to non-contiguous RB sets can select/prioritize a subset of PSFCH occasions which are mapped to contiguous RB sets, e.g. as shown in Figure 2. 
[image: ]
[bookmark: _Ref142641750]Figure 2: Prioritizing transmission of PSFCH on contiguous RB sets.
The RX UE can, for example, select to transmit just the PSFCHs in contiguous RB sets such that a minimum number of PSFCH occasions are dropped, possibly also considering the priority of the PSFCH also.  
[bookmark: Proposal81839][bookmark: Proposal15042][bookmark: Proposal75650]Proposal 19: RAN1 supports an RX UE with a set of PSFCH mapped to non-contiguous RB sets to selects/prioritize a subset of PSFCH occasions which are mapped within group of RB sets which are contiguous (e.g., select to transmit the PSFCHs in contiguous RB sets such that a minimum number high priority PSFCH occasions are dropped).
[bookmark: Proposal15043]
6	SL resource allocation
1	
2	
3	
4	
5	
6	
6.1	Inter-UE blocking avoidance
SL transmissions are allocated over a set of time-frequency resources defined as a Resource Pool. The resource pool is preconfigured within a SL BWP. The SL BWP configuration includes which symbols of the slot can be used for SL communication, meaning that a NR slot may contain gaps where SL transmission cannot be present. Also, the resource pool can have contiguous or non-contiguous resources in time domain. In frequency, the resources are defined in sub-channels formed by contiguous PRBs. SL design includes the following mechanisms for allocating the resources from a resource pool.
	Mode 1
o	In this mode, the gNB, triggered e.g. by a SL SR or SL BSR from a UE, provides a dynamic grant for SL transmissions through DCI format 3_0 for the UEs which are in RRC_CONNECTED state. The grant can allocate resources for up to 3 transmissions of a same transport block.
o	Alternatively, one or multiple configured grant configurations of periodic resources are provided via RRC. Both configured grant type 1 (fully RRC configured and activated) and type 2 (activated via DCI) are supported. 
	Mode 2: 
o	In this mode, the UE selects the resources for a preconfigured maximum number of transmissions (blind or HARQ based retransmissions) of a same transport block
o	UE can also reserve resources for future transport blocks by indicating a resource reservation period indicated in the 1st stage SCI.
o	The UE should reserve the resources within a selection window which the interval is limited by the remaining packet delay budget. 
o	The UE typically follows a sensing-based approach for selecting the resource, i.e., it first identifies the candidate resources in the selection window (by excluding resources indicated in a received SCI and which the SL-RSRP are higher than a threshold) and then selects randomly from the set of candidate resources.
SL-U should be supported for in-coverage and out-of-coverage UEs, therefore both mode 1 and mode 2 should be supported. As per WI scope, Uu operation for mode 1 is limited to licensed spectrum only, therefore SL SR, DCI transmission or RRC resource configuration may not be affected by unlicensed channel access. While control and data channels (SL SSB, PSCCH, PSSCH, PSFCH, etc) when transmitted on unlicensed spectrum should of course follow unlicensed channel access procedures either in mode 1 or mode 2. 
As discussed in previous meetings, the SL Mode 2 sensing and resource allocation procedure should operate together with the Type 1 and Type 2 channel access procedures. However, issues may arise if existing SL resource allocation procedure does not consider the channel access mechanism in place. Figure 3 shows an example where a SL-U UE may potentially select a candidate resource prior to a previously reserved resource indicated in a received SCI from another SL-U UE. If transmitting symbols of a selected candidate resource overlap with the LBT interval for transmission in the reserved resource, it may cause LBT failure to the other UE and potentially loss of a high priority packet. 
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[bookmark: _Ref142647857]Figure 3: Example of a case where selection of a certain candidate resource will lead to a channel access failure for transmission in a reserved resource from another UE. 

[bookmark: Obs47126][bookmark: Obs89613][bookmark: Obs51558]Observation 3: The selection of a candidate resource preceding a reserved resource, e.g., of another UE, may cause LBT failure for the transmission on the reserved resource. 
Another example is shown in Figure 4, in which a UE has a candidate resource after a previously reserved resource indicated in a received SCI from another SL-U UE. In that case, if the LBT for the selected candidate resource overlaps with transmitting symbols of the reserved resource, it risks an LBT failures. 
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[bookmark: _Ref142647918]Figure 4: Example of a case where selection of a certain candidate resource will lead to a channel access failure as it does not take into account the LBT interval overlapping with a reserved resource of another UE. 

[bookmark: Obs47127][bookmark: Obs89614][bookmark: Obs51559]Observation 4: In mode 1 SL resource allocation, the gNB scheduler implementation should be able to prevent the occurrence of LBT blocking between connected SL devices. 
[bookmark: Obs47128][bookmark: Obs89615][bookmark: Obs51560]Observation 5: In mode 2 SL resource allocation, the selection of a candidate resource after a reserved resource, e.g., of another UE, may cause LBT failure for the transmission on the candidate resource.
Note that in both example the LBT failure related to the transmission of other SL-U UE can be avoided. In the case of Mode 1, if the gNB schedules a contiguous resource for SL transmission prior or after a reserved resource, it may lead to LBT failure for the transmission in reserved resource or for the scheduled resource if transmitting symbols overlap with LBT of each other. However, in mode 1 it should be feasible for the scheduler implementation to avoid such situation. In case of Mode 2, the SL-U UE when performing sensing can acquire the knowledge about the reserved resources based on received SCIs.
In case multi-consecutive slots transmissions are supported in SL-U, we note that the same issue described above is present. In other words, in case the LBT of any candidate consecutive resource overlaps with a reserved resource or in case LBT of reserved resource overlap with any of the candidate consecutive resources, the LBT failure due to the presence of a reserved resource can be avoided by making the resource allocation procedures (i.e. both Mode 1 and 2) become aware to this problem.
In previous meetings, it was discussed how to modify the candidate resource selection mechanism to prevent avoidable LBT issues between SL-U UEs, for example, by excluding 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#113 the following working assumption was achieved in relation to the issue:
	Working assumption
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability
	Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission. 
o	FFS: details of applying this prioritization, which layer to perform above prioritization behaviour, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt
o	(pre)configuring enabling/disabling option 2 is supported
	Option 1: 
o	UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. 
	The value of N can be selected from {0, 1, 2}
	The selection of the value of N is up to UE implementation
•	FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
o	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. 
	M is determined based on UE implementation (at least including 0)
o	FFS: Which layer to perform above behaviour
o	FFS: any restriction of M
o	(pre)configuring enabling/disabling option 1 is supported
	FFS: Whether the above high priority is determined according to a (pre)configured threshold
	Note: both option1 and option2 are optional UE features



In our view, at least option 1 of the working assumption can be confirmed. This option can be implemented in the L1 resource exclusion procedure in 38.214 sect 8.1.4. For example, as below:
	6x) The UE shall exclude candidate single-slot resource  from the set  if it meets at least one of the following conditions:
a)  exclusion conditions in step 6); or
b)  the occupied symbols of  overlap in time with N consecutive resources preceding a detected resource reservation of equal or higher priority transmission; or
c)  the occupied symbols of a detected resource reservation overlap in time with M consecutive resources preceding the  slot. 



[bookmark: Proposal81843][bookmark: Proposal15046][bookmark: Proposal75651]Proposal 20: For Type 1 LBT block issue (inter-UE case), confirm option 1 behavior which can be implemented in L1 resource exclusion procedure (under step 6).
Also about Mode 2 resource allocation, it was discussed in RAN1#112 whether to address the potential issue of insufficient time for a UE to perform Type 1 LBT before a selected resource, as LBT sensing time can be longer than T1 of resource selection window. In our view, there is no straightforward solution to handle that issue, since the exact LBT sensing time cannot be known in advance, i.e., only an estimated duration can be determined a priori based on CW, while the resultant duration will depend on the randomly selected counter within CW and on the deferrals if a CCA slot is deemed as busy. In our view, this issue should be addressed by implementation together with a resource re-selection if a UE deem that Type 1 LBT cannot succeed before a selected resource. 
[bookmark: Proposal81845][bookmark: Proposal15048][bookmark: Proposal75652]Proposal 21: In case a Type 1 LBT sensing time gets longer than the time until the selected resource, a resource re-selection can be triggered.

6.2	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). While how to implement the two agreements seems straight forward for the first agreement, it is not so straight forward for the second agreement, as there can be many different ways this can be done.
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, doing the exclusion in Step 1 or Step 4 would be equally good, while doing it in Step 5 would have the the issue on whether or not these candidate resources should be allowed to be reintroduced with Step 5a which currently effectively reinitialized 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 (). 
Further, it is our proposal that candidate resources in RB sets that are excluded due to be indicated to be suffering from C-LBT should not be subject for conditional exclusion based on RSRP or a proportion of  as these candidate resources are not intended to be used by the PHY while C-LBT is detected. A consequence if considering these candidate resources as conditionally excluded is that exclusion of candidate resources detected to be subject to C-LBT might impact the threshold levels in Step 5a (reintroducing candidates in non-monitored slots) and Step 7 (increasing the RSRP threshold used to determine which candidate resources to excluded in Step 6), which results in non-optimal candidate being considered due to C-LBT indication.
[bookmark: Proposal75653]Proposal 22: RAN1 to discuss how to reflect exclusion of candidate resources in RB sets being indicated as suffering from C-LBT by RAN2.

7	Multi-consecutive slots transmissions (MCSt)
In NR-U, scheduling of multiple consecutive PUSCH allocations with a single UL grant were specified to improve the COT usage by the UE, as well as to reduce PDCCH overhead for allocating the UE in the shared channel. Also, a burst of consecutive allocations can be configured via RRC for CG PUSCH transmissions, which allows the UE to reduce the amount of LBT attempts needed to transmit the data over multiple slots. 
In both cases, dynamic and configured grants, the UE can transmit different TBs on the consecutive PUSCH allocations, which allows to deliver more data in an available COT. If k repetitions are enabled, the UE can also attempt transmitting the same TB in the contiguous slots, which provides multiple starting occasions, i.e., if LBT failed for transmitting in the first PUSCH, the UE still has the chance to deliver the TB if LBT succeeds in the following PUSCH occasion. In NR-U design, the time domain resources are indicated with a row of a preconfigured set of multiple SLIV allocations, while in frequency domain, the same PRB allocation is used for all PUSCHs. 
For SL-U, we should follow the principles of NR-U, i.e., multiple consecutive allocations for a UE should be supported. 
In RAN1 Meeting #110-e, the following agreement was made in agenda item 9.4.1.1 regarding multi-consecutive slot transmissions:
	Agreement
Multi-consecutive slots transmission (MCSt) is supported for Mode 1 and Mode 2 resource allocation in SL-U.
	FFS details



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. 
[bookmark: Proposal81846][bookmark: Proposal15050][bookmark: Proposal75654]Proposal 23: For mode 1, it is up to gNB how to schedule the multiple consecutive allocations to a SL-U UE.
For mode 2, in meeting RAN1#112-bis-e, RAN1 sent an LS to RAN2 (R1-2304257) where three approaches for the construction of Multiple Consecutive slots (MCSt) where put forward:
	Approach 1: “best effort for multiple TBs”
	Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) - R16/17 behavior.
	Step 2: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure - R16/17 behavior.
	Step 3: Higher layer selects a set of resources either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior) to achieve MCSt.
	Step 4: Repeat Step 1-3 for different TB if required. 

Approach 2: “guarantee MCSt for single TB and best effort for multiple TBs”
	Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the logical channel/TB or other means.
	Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
	Step 3: Higher layer selects a candidate multi-slot resource either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior).
	Step 4: Repeat Step 1-3 for different TB if required. 

Approach 3: “guarantee MCSt for multiple TBs”
	Step 1: Higher layer triggers L1 resource (re-)selection one time for one or multiple TBs with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the multiple TBs.
	Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
	Step 3: Higher layer selects transmission resource for the one or multiple TB(s) from the reported set of candidate multi-slot resource (SA).


In the LS the following questions were put forward for which the RAN2 conclusion is added inline:
	Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)
RAN2 answer: “For Qustion-1 from RAN1 (Q1 in R1-2304257), R2 replies that it is feasible to select the resource for a single TB in MAC layer and concatenate across separate resource selection triggers across TBs in a best-effort manner.”

Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time
RAN2 answer: “For Qustion-2 from RAN1 (Q2 in R1-2304257), R2 replies that the approach 3 is not compatible with the current specification and it may bring big specification impacts.”

Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt
RAN2 answer: “For Question-3 from RAN1 (Q3 in R1-2304257), R2 replies that it is feasible to provide a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt.”



From the three approaches highlighted in R1-2304257, the approach 1 (“best effort for multiple TBs”) is the one that does not have impact at the RAN1 specification (i.e. TS 38.214), since it assumes candidate single-slot resource as in legacy. And it also a feasible approach based on the RAN2 reply. It should be noted that approach 1 relies on the MAC specification changes for achieving MCSt, since selecting a set of resources from the candidate single-slot resource set provided by the PHY that meets a specific MCSt length (i.e., a number of slots for MCSt) is very unlikely to be successful using the MAC’s legacy random resource selection only, as the resulting resources may not fulfil any MCSt criterium. Therefore, the only reasonable way to achieve a MCSt is to apply a consecutive-slots criterion. However, such behaviour has not been yet defined in RAN1 and RAN2.
In the R16/R17 behaviour, the MAC selects randomly from that set the resources to use for its transmission upon receiving a set of candidate resources from the PHY. The reason for this random selection (e.g. instead of selecting the first resource available in time) is to ensure that the transmissions of multiple UE	s are spread in time and frequency and in this way to avoid the congestion that would occur if all UEs were biased to select the earliest available resources.
Applying a consecutive-slot criterion to the resource selection may significantly reduce the number of candidate resources and thus also the randomness in the selection. Therefore, the consecutive-slots criterion realization should take this into account, i.e. the resource selection algorithm that applies this criterion should ensure that any selected MCSt resources are such so that from the perspective of an external observer the MCSt transmissions are seen to be spread in time and not all piled up in time and frequency. Based on that, we propose that upon the receiving the single-slot candidate resource set (or sets, in case of multiple TBs) from the PHY layer, the MAC layer applies a consecutive-slots criterion which at least ensures that the number of generated MCSt candidate combinations is above a threshold and the generated combinations are evenly spread in time. Otherwise, the target MCSt candidate size is changed. Figure 5 and Figure 6 illustrate examples of MCSt candidate combinations of size 2, for same and for different TBs respectively.

[image: ]
[bookmark: _Ref142647991][bookmark: _Ref142567330]Figure 5: Example with 6 MCSt candidate combinations of size 2 formed from single-slot candidate resource set(s). 

[image: ]
[bookmark: _Ref142648081][bookmark: _Ref142567335]Figure 6: Example with 7 MCSt candidate combinations of size 2 formed from single-slot candidate resource set(s) of different TBs. 

[bookmark: Proposal81847][bookmark: Proposal15051][bookmark: Proposal75655]Proposal 24:  Support best effort solution for MCSt (Approach 1), i.e., upon the receiving the single-slot candidate resource set (or sets, in case of multiple TBs) from the PHY layer, the MAC layer applies a consecutive-slots criterion.
[bookmark: Proposal75656]Proposal 25:  For MCSt solution based on Approach 1, the consecutive-slots criterion at least ensures that the number of generated MCSt candidate combinations is above a threshold and the generated combinations are evenly spread in time.   
Another aspect of MCSt which has been discussed by some companies in RAN1 are mechanisms to fill the GP symbol as well as whether GP should be disabled between the MCSt slots in order to maintain an uninterrupted channel occupancy by the UE over consecutive slots. In our understanding, RAN1 can define rules for determining whether GP should be disabled or enabled (i.e., applying a transmission gap in the GP symbol) during a MCSt of a Tx UE, e.g., depending on whether it expects other SL UE transmission allocations overlapping in time with its MCSt allocation. If there is no other transmission expected to be FDMed with the MCSt of the Tx UE the GP can be disabled, otherwise, if there is a resource reservation of another UE which overlaps in time with an allocation of its MCSt, the Tx UE should enable the GP on the MCSt slot prior to detected reserved resource. When the Tx UE enables the GP, it may enable a partial GP filling (i.e. only stop its transmission in a fraction of the GP symbol in order to achieve a certain gap duration), in order to reduce the possibility of losing the COT and allowing other SL-U UE to access the channel simultaneously, e.g. with Type 2A/2B LBT, for FDMed transmissions. It can also be defined that GP can be enabled to facilitate FDM for SL-U UEs, in case there is no other RAT using the channel, as there is less risk to lose the COT in the middle of a MCSt.
[bookmark: Proposal81848][bookmark: Proposal15052][bookmark: Proposal75657]Proposal 26: RAN1 can define rules for enabling/disabling GPs during an MCSt, e.g., depending on whether different SL UE transmissions are expected to overlap in time with a MCSt allocation.

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: EDT determination for S-SSB can follow the principles from NR-U as in 37.213 section 4.1.5, i.e., using Ta = 5dB for S-SSB (like discovery bursts in DL) when performing Type 1 LBT or SCSt with Type 2A LBT, i.e., without COT.
Proposal 3: 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 4: In case of MCSt allocations and no reservation of other SL UE allocations overlapping with its MCSt allocation, the UE applies a (pre)configured/default CPE starting position for each consecutive transmission which ensures gap smaller or equal 16us. Otherwise, if there are overlapping reservations, the CPE should enable a gap of 16 or 25us.
Proposal 5: SL-U design should be based on CG-UCI with COT sharing indication, i.e., without subset of candidate CPE starting position(s). A default CPE can be used within shared COT to achieve a gap to perform type 2A/2B/2C.
Proposal 6: Support a single default or (pre)configured CPE for PSFCH. 
Proposal 7: The default CPE starting position for PSFCH should be Tsym+16us, if RAN1 agrees that PSFCH can be transmitted to any UE during a shared COT.  
Proposal 8: The default CPE starting position for PSFCH should be Tsym+25us, if RAN1 agrees that PSFCH channel access can be based on SCSt (with Type 2A). 
Proposal 9: Support multiple CPE lengths to be (pre)configured for S-SSB. 
Observation 1: Any SL device can receive and decode content all the way to the MAC CE level, therefore the COT sharing information will be available to any device in proximity of the COT initiating device.
Proposal 10: RAN1 to support the signaling of COT sharing for SL-U via 2nd stage SCI.
Proposal 11: The responding UE can transmit PSFCH(s) to UE(s) other than the initiator, at least when one or more PSFCH(s) in the slot is intended to a COT initiating UE.
Proposal 12: Regarding PSCCH/PSSCH transmission in a shared COT, each PSCCH/PSSCH transmission of the responding device should at least have the COT initiator device as a destination (based on cast type and Destination ID).
Proposal 13: RAN1 does not support UE forwarding/relaying information about a COT initiated by another UE.
Proposal 14: Additional ID(s) in the COT sharing information is not supported.
Observation 2: With duration and offset time-domain information in COT sharing information, in case COT initiating UE does not intend to share all the remaining slots of the COT, it can just inform a shorter duration.
Proposal 15: Time domain information of COT sharing information should include duration and offset (in number of slots).
Proposal 16: For responding UEs to comply with transmit power bound and EDT of COT initiator, the responding UE should consider the power class and channel max power of COT initiating UE for determining the its own transmit power bound Pcmax and respective EDT.
Proposal 17: It should be up to UE implementation whether to apply Type A or Type B multi-channel access, though implementation of Type A should be preferable for PSFCH reliability.
Proposal 18: SL-U does not support initiating a shared COT by PSFCH (i.e., no mechanism for providing COT sharing via PSFCH to be specified). Note that this should not prevent PSFCH to initiate a COT by Type 1 LBT.
Proposal 19: RAN1 supports an RX UE with a set of PSFCH mapped to non-contiguous RB sets to selects/prioritize a subset of PSFCH occasions which are mapped within group of RB sets which are contiguous (e.g., select to transmit the PSFCHs in contiguous RB sets such that a minimum number high priority PSFCH occasions are dropped).
Observation 3: The selection of a candidate resource preceding a reserved resource, e.g., of another UE, may cause LBT failure for the transmission on the reserved resource. 
Observation 4: In mode 1 SL resource allocation, the gNB scheduler implementation should be able to prevent the occurrence of LBT blocking between connected SL devices. 
Observation 5: In mode 2 SL resource allocation, the selection of a candidate resource after a reserved resource, e.g., of another UE, may cause LBT failure for the transmission on the candidate resource.
Proposal 20: For Type 1 LBT block issue (inter-UE case), confirm option 1 behavior which can be implemented in L1 resource exclusion procedure (under step 6).
Proposal 21: In case a Type 1 LBT sensing time gets longer than the time until the selected resource, a resource re-selection can be triggered.
Proposal 22: RAN1 to discuss how to reflect exclusion of candidate resources in RB sets being indicated as suffering from C-LBT by RAN2.
Proposal 23: For mode 1, it is up to gNB how to schedule the multiple consecutive allocations to a SL-U UE.
Proposal 24:  Support best effort solution for MCSt (Approach 1), i.e., upon the receiving the single-slot candidate resource set (or sets, in case of multiple TBs) from the PHY layer, the MAC layer applies a consecutive-slots criterion.
Proposal 25:  For MCSt solution based on Approach 1, the consecutive-slots criterion at least ensures that the number of generated MCSt candidate combinations is above a threshold and the generated combinations are evenly spread in time.   
Proposal 26: RAN1 can define rules for enabling/disabling GPs during an MCSt, e.g., depending on whether different SL UE transmissions are expected to overlap in time with a MCSt allocation.
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