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Introduction
A work item on NR sidelink enchantment was updated [1]. One of objectives of this work item is the support of sidelink on unlicensed spectrum. One important aspect is the channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation. This document provides our view on sidelink channel access on unlicensed spectrum.
Discussion
UE-to-UE COT sharing 
Following was agreed in RAN1#111.
	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.
· 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
· 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, if the interpretation of the agreement is PSFCH from responded UE to other than COT initiated UE is not allowed, we think there are following issues on PSFCH for UE-to-UE COT sharing.
(a) When PSFCH occasion is located on another COT initiated by different UE as shown in Figure 1(a), PSFCH is not allowed to be transmitted.
(b) When responding UE transmit groupcast PSSCH in UE-to-UE COT sharing, HARQ feedback from multiple UEs to responding UE is not allowed to be transmitted within the COT as shown in Figure 1(b)
(c) Because of half duplex issue as same as rel.16/17 sidelink, some PSFCH cannot be transmitted within a COT.
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（a） Cross COT transmission
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(b) Groupcast
[bookmark: _Ref118447925]Figure 1 PFSCH issues
Therefore, PSFCH does not work well in UE-to-UE COT sharing. In UE-to-UE COT sharing, our view is PSFCH less retransmission (repetition) could be mainly operated.
Observation 1: PSFCH does not work well in UE-to-UE COT sharing when PSFCH from responded UE to other than COT initiated UE is not allowed.
For the interpretation of the agreement is PSFCH from responded UE to other than COT initiated UE is allowed, following was discussed in FLS [3].
	Proposal 5-2 (II): 
· [bookmark: _Hlk135037938]A responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator only if the responding UE’s PSCCH/PSSCH transmission within RB set(s) corresponding to a shared COT is transmitted to the COT initiator in the same NR SL slot.

Proposal 5-2 (III): 
· When receiving a grant/indication to use a PSFCH occasion in a shared COT, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator.
· FFS: details on the grant/indication to use a PSFCH occasion in a shared COT



If a responding UE is allowed to transmit PSFCH(s) to UE(s) other than the initiator, it may improve resource utilization of PSFCH. In same resource pool, PSFCH occasions are separated by UE ID and Member ID, and it is not necessary to avoid collision by channel access. In proposal 5-2 (II), the chance of UE can transmit PSFCH is too restricted from the read part as "only if the responding UE’s PSCCH/PSSCH transmission within RB set(s) corresponding to a shared COT is transmitted to the COT initiator in the same NR SL slot". In proposal 5-2(III), when the UE receives the grant/indication from COT initiating UE, the UE can be the responding UE and transmit PSFCH according to the regulation. We think the grant/indication from COT initiating UE can have the information about COT duration. Additional information for PSFCH in COT information is not necessary. When UE detects COT information from COT initiating UE, the UE can transmit PSFCH(s) to UE(s) other than the initiator UE. Therefore, we support proposal 5-2(III).
Proposal 1: When receiving a grant/indication to use a PSFCH occasion in a shared COT, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator. A grant/indication to use a PSFCH occasion in a shared COT is COT duration in COT information.
Followings were agreed in RAN1#112bis-e.
	Agreement
At least the following information should be used as part of COT sharing information from the COT initiator UE.
· CAPC used for initiating the COT
· Existing / legacy R16/17 L1 source and destination IDs
· FFS additional ID(s)
· Time domain information of the shared COT
· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them
· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)
· FFS: how each of the above is indicated.
· Note, other information is not precluded.



For PSSCH, a COT is shared when only a responding UE has transmission to the COT initiating UE and the responding UE selects slots within the COT. For additional ID, we think there are following three options.  
Option 0) Additional ID is not indicated by COT initiating UE and the COT is only shared in above agreed cases without additional IDs. Option 0 has lower specification impacts, but COT is not shared by multiple UEs when cast types are different or the responding UE is not the target receiver of a PSCCH/PSSCH transmitted by the COT initiating UE.
Option 1) Additional ID is not indicated by COT initiating UE. Responding UE could identify the COT initiating UE and the responding UE could know multiple destination IDs of COT initiating UE for different cast types by the COT initiating UE by application layer. LS is necessary whether application layer can manage it.
Option 2) Additional IDs are indicated by COT initiating UE in COT sharing information. For unicast, additional IDs are destination ID of COT initiating UE and source ID of a target UE. For groupcast and broadcast, additional IDs are destination IDs of COT initiating UE as shown in Figure 2. The responding UEs detect additional IDs in COT sharing information and they can transmit PSCCH/PSSCH with different link and different cast types from PSSCH transmitted by the COT initiating UE. The COT initiating UE can monitor SCI from other UEs in sensing duration and decide candidates of additional IDs within COT. In order to reduce the signaling bits in COT sharing information, additional ID could be L1 ID.
We support option 1 or option 2 for COT is shared by multiple UEs. Option 1 has merit to reduce the size of COT sharing information, but it needs to check whether application layer can manage it.
Proposal 2: To support COT is shared by multiple UEs, a responding UE over a shared COT can be a receiving UE, which receives the COT sharing information form COT initiating UE. 
Proposal 3: If additional IDs are supported, for unicast, additional IDs are destination ID of COT initiating UE and source ID of a target UE. For groupcast and broadcast, additional IDs are destination IDs of COT initiating UE. Additional ID is L1 ID and indicated by COT sharing information.
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[bookmark: _Ref131511779]Figure 2 Additional IDs.

For container of COT sharing information, both 1st stage SCI and 2nd stage SCI can be used. Frequency domain information of the shared COT can be same as resource allocation of COT initiating UE and it is included in 1st stage SCI. If additional IDs are supported, the number of bits for additional IDs is too large for 1st stage SCI. Additional IDs should be included in 2nd stage SCI. For time domain information of the shared COT, the remaining slots should be supported. In NR-U, UE can indicate the COT starting offset in UCI to gNB in UE initiate COT. However, in SL-U, UE can inform multiple reservation resources. Therefore, we think starting offset in SL-U is not necessary.
Proposal 4: The containers for the COT sharing information are 1st stage SCI and 2nd stage SCI.
Proposal 5: Time domain information of the shared COT is the remaining slots.

CAPC
There was agreed in RAN1#110bis-e.
	 Agreement
In Type 1 SL channel access procedure, the following table is adopted for channel access priority class (CAPC) for SL. 
· FFS: the applicability and usage of NOTE1 in the table
· FFS: whether mp=1 can be used with p=1, and applicable cases 
	Channel Access Priority Class (p)
	mp
	CWmin,p
	CWmax,p
	Tslmcot,p
	allowed CWp sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

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

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

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






Whether mp=1 can be used with p=1 for PSFCH and S-SSB was discussed. The difference between mp=1 and mp=2 is only 9us when sending duration is consecutive. The sensing duration is randomly selected from 16+9*mp+9*[0,1,…CW_p] as shown in Table 1.
[bookmark: _Ref118456703]Table 1 sensing duration
	
	mp=1
	mp=2

	CW_p=3
	25us,34us,43us,52us
	34us,43us,52us,61us

	CW_p=7
	25us,34us,43us,52us,
61us,70us,79us,88us
	34us,43us,52us,61us,
70us,79us,88us, 97us


For 30KHz SCS, 25us sensing duration is shorter than 1 symbol. However, the sensing duration depends on random values [0,1,…CW_p]. The other than 25us are also used and those are larger than 1 symbol. There is no specific merit to use mp=1. The selection of mp=2 is fair to NR-U. Then, we think mp=2 has no issue.
Proposal 6:  mp=2 is used for p=1 for PSFCH and S-SSB.

Contention window (CW) adjustment
Following was discussed in FLS[3] for groupcast option 1.
	Question 4-5 (I): 
· CW adjustment for groupcast option 1, please indicate how to modify your preferred option(s) below to be in line with the fact that the latest definition of reference duration does not consider groupcast option 1 (NACK-only feedback). 
· Option 1: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· Option 2:
· If ‘NACK’ or a collision indicator (IUC scheme 2) is received related to any transmissions within the latest SL reference duration, increase  for every priority class  to the next higher allowed value.
· When neither ‘NACK’ nor a collision indicator (IUC scheme 2) is received related to any transmissions within the latest SL reference duration,
· Option A:  is reset to  for every priority class .
· Option B: 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 .
· Option 3: An ACK-only procedure is used instead of a NACK-only procedure. In this case, if at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class  , otherwise is increased
· Option 4: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U
· Option 5 (option 3+legacy): ACK feedback is performed when a TB is successfully decoded in addition to the legacy NACK-only procedure. In this case, if ACK only is received related to any transmissions within the latest SL reference duration then ,  otherwise  is increased.



[bookmark: _Hlk115357449]CR/CBR based CW adjustment could be used in resource allocation mode 2. SL CBR measurement in slot n is defined as the portion of sub-channels in the resource pool whose SL RSSI (Sidelink Received Signal Strength Indicator) measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window. SL RSSI is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol. CR/CBR is reflecting the resource occupancy. However, both CR/CBR is supported and not supported cases should be considered. Usage of CR/CBR might increase options. For groupcast option 1, there are multiple UEs with higher SINR and lower SINR in the group. The source UE would select suitable MCS for a group. Even if collision is not happened, UE receives NACK from UE with lower SINR depending on the MCS. Therefore, CW size might be increased unnecessary in option 2.  Therefore, we support option 1. Optimization for group cast option 1 is not necessary.  Groupcast option 1 is not supported in SL-U is also one direction.
Proposal 7: For groupcast option 1 (NACK only), For every priority class p∈{1,2,3,4}, use the latest CW_p used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p (option 1) is supported.

CP extension
Following was agreed in RAN1#112bis-e.
	Agreement
For 15 kHz, 30kHz and 60kHz SCSs, a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT.
· Note: It is up to the (pre-)configuration or pre-definition in the spec (to be down-selected) whether each set of CPE starting candidate position(s) associated with Option 1 (1-symbol length) for CPE window or Option 2 (2-symbol length) for CPE window and whether each set of CPE starting candidate position(s) include one or multiple starting position(s)
· FFS whether the set(s) of CPE starting positions are (pre-)configured/pre-defined per priority
· FFS values for the (pre-)configured/pre-defined CPE starting candidate position(s) (including a default value) for each set, and whether the default value is the same or different for different sets



For both transmission inside COT and outside COT, we support CPE starting candidate position(s) are (pre-)configured. It has flexibility that only CPE starting candidate position(s) associated with 1 symbol length can be (pre-)configured for outside COT if necessary. For transmission inside COT, CPE starting candidate position(s) are (pre-)configured by position(s) associated with 1 symbol length.
Proposal 8: For both transmission inside COT and outside COT, CPE starting candidate position(s) are (pre-)configured.
Following was working assumption in RAN1#112bis-e.
	Working assumption 
When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the case of initiating a COT
· For partial RB set resource allocation, the UE selects a CPE starting position according to one of the followings (to be down-selected) according also to reservation information
· A (pre-)configured default CPE starting position
· The highest priority among the detected and the transmitted reservations
· Note: the exact condition and how to use reservation information needs to be decided
· FFS whether the behavior should be allowed for full RB set resource allocation
· FFS other condition including comparison of EDT and the measured energy associated the existing reservation
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· For the case of full RB set resource allocation, a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
· FFS whether the behaviour should be allowed for partial RB set resource allocation
· Note: the exact condition and whether/how to use reservation information needs to be decided
· FFS whether the UE uses only the selected CPE starting position or a later CPE starting position(s) than the selected one (e.g., if failed or not finished) could be also used.
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· FFS whether this applies only to mode 2 or including mode 1 as well



[bookmark: _Hlk110953845]For both partial RB set and full RB set, Rel.16/Rel.17 sidelink have reselection scheme with reservation information and priority. Then, additional variation of CPE length according to reservation information would be not necessary. If additional variation of CPE length according to reservation information is introduced, a UE may need to drop the transmission even in the UE can transmit resources based on Rel.16/Rel.17 reselection scheme. However, "according to reservation information" is working assumption for partial RB set. We can accept to use reservation information for initiating COT with partial RB set for mode 2. When other UE's reservation information indicates overlapped resources and higher priority, CPE starting position is selected by 2nd candidate with later CPE staring position to avoid collision and to follow priority.
For sidelink resource allocation Mode 1 configured grant, NR-U behaviour can be reused. In NR-U, CP extenuation length is configured. For full RB set, UE randomly determines a duration from set of configured value. (cg-StartingFullBW-InsideCOT-r16, cg-StartingFullBW-OutsideCOT-r16 in NR-U). If partial RBs in an RB set are allocated, configured value (cg-StartingPartialBW-InsideCOT-r16, cg-StartingPartialBW-OutsideCOT-r16 in NR-U) is used.
For sidelink resource allocation Mode 1 dynamic grant, gNB indicates Type of channel access (Type 1, Type 2A, Type 2B, Type 2C) and CP length. Allowed entries related to Type of channel access and CP length in DCI format are indicated by higher layer as similar as ul-AccessConfigListDCI-0-1. A UE monitors COT information from other UE and if COT information is detected, Type 2A, Type 2B or Type 2C channel access is used. If COT information is not detected, the UE uses Type 1 channel access even if gNB indicates Type 2 channel access to the UE.
For sidelink resource allocation Mode 2, in partial RB set case, the CPE length should be aligned to avoid blocking. Therefore, we support a (pre-)configured default CPE starting positions for partial RB set for inside COT and outside COT separately (StartingPartialBW-InsideCOT, StartingPartialBW-OutsideCOT). In full RB set case, we support a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission in working assumption for inside COT and outside COT. It could be StartingFullBW-InsideCOT and cg-StartingFullBW-OutsideCOT. For inside COT, according to the CPE starting position, Type of channel accesses is selected form Type 2A/2B/2C. 
Proposal 9: For sidelink resource allocation Mode 1 configured grant, NR-U behaviour of CP extension is reused. For full RB set, UE randomly determines a duration from set of configured values for within COT or out of COT. If partial RBs in an RB set are allocated, configured value for within COT or out of COT is used.
Proposal 10: For sidelink resource allocation Mode 1 dynamic grant, gNB indicates Type of channel access (Type 1, Type 2A, Type 2B, Type 2C) and CP length in DCI. Allowed entries for DCI format is indicated by higher layer.
Proposal 11: For sidelink resource allocation Mode 2, for partial RB set, a (pre-)configured default CPE starting positions for inside COT and outside COT separately should be supported. For full RB set, CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission for inside COT and outside COT separately should be supported.

As for whether Type 2A/2B/2C channel access are selected for consecutive slot, there is the regulation restriction in ETSI 301 893 as discussed in email [112bis-e-R18-SL-01].
	The Channel Access Engine can have multiple transmissions without performing an additional CCA on this Operating Channel providing the gap in between such transmissions does not exceed 16 µs. Otherwise, if this gap exceeds 16 µs and does not exceed 25 µs, the Initiating Device may continue transmissions provided that no energy was detected with a level above the ED threshold defined in clause 4.2.7.3.2.5 for a duration of one Observation Slot
The Responding Device may perform transmissions on the current Operating Channel for the remaining Channel Occupancy Time. The Responding Device may have multiple transmissions on this Operating Channel provided that the gap in between such transmissions does not exceed 16 µs. When the transmissions by the Responding Device are completed the Responding Device shall proceed with step 3).



If CPE starting position is randomly selected among the one or multiple CPE starting candidate positions, for consecutive slots, selected candidates have restriction as follows. For COT initiating UE, any CPE starting candidate positions can be selected with Type 2A/2B/2C channel access for consecutive slots if the gap does not exceed 25 µs. For responding UE, gap ≤ 16μs should be used for consecutive slots and Type 2A is not used for consecutive slots. CPE starting candidate positions should be selected with gap ≤ 16μs for the responding UE's consecutive slots. 
As for whether the UE can come back to COT with Type 2 channel access was discussed. The COT comeback behaviour to improve resource utilization. We support comeback behaviour for both COT initiating UE and responding UE.
Proposal 12: For responding UE, gap ≤ 16μs should be used and Type 2A is not used for consecutive slots. CPE starting candidate positions should be selected with gap ≤ 16μs.
Proposal 13: Any UE can come back to COT with Type 2 channel access.

Short control signalling transmission (SCSt)
Following was agreed in RAN1#111. 
	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:
· Time duration is at most 1ms per transmission 
· The duty cycle of the S-SSB transmissions is at most 1/20
· FFS: details of EDT
· 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


For PSFCH, multiple UEs transmit PSFCH on the same symbol, then timing of channel access procedure should be aligned for multiple UEs. In uplink of NR-U, before PUCCH transmission, gNB can control PUCCH location within the COT. However, in sidelink, one UE doesn’t control all transmission in sidelink resource allocation Mode 2. The PSFCH in sidelink is not the feedback of related PSSCH in the same slot. The timing location of PSFCH is not controlled by the COT initiating UE in sidelink resource allocation Mode 2. We propose PSFCH timing is same as Rel.16 manner and dynamic PSFCH location indicated by SCI is not supported [4]. As discussed in UE-to-UE COT sharing, PSFCH transmission within a COT doesn't operate well. For without UE-to-UE COT sharing, PSFCH is transmitted without COT, then, SCSt with Type-2A is useful to increase the chance of PSFCH transmission. 
Proposal 14: When the NR-U duty cycle and total duration restrictions are met, UE performs Type 2A channel access procedure before each PSFCH transmission regardless of a shared channel occupancy. When the NR-U duty cycle and total duration restrictions are not met, UE performs Type 1 channel access without shared channel occupancy and Type 2 channel access procedure in a shared channel occupancy. 

Multi-consecutive slots transmission (MCSt)
Following was agreed in RAN1#112bis-e. 
	Agreement
Send an LS to RAN2 according to the following content for the LS:
	RAN1 has discussed the following approaches to implement/achieve MCSt for SL-U communication. RAN1 would like to seek RAN2’s opinion on the following questions.

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).

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)

Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time

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



Action to RAN2: RAN1 respectfully asks RAN2 to provide an answer to the questions above.
· 



The target of MCSt should be multiple TBs to use resources in COT effectively. MCSt is not for coverage enhancement by repetition/TBoMS. Therefore, approach 2 is not suitable for MCSt.  The COT initiating UE and the responding UE can indicates multi-consecutive slots are reserved by SCI. However, SCI in each slot in multi-consecutive slots transmission should also indicate resource allocation for resource reservation sensing by other UEs. 
Proposal 15: For multi-consecutive slots transmission, each slot has SCI and SCI indicates resource allocation of each slot.
For step 1, in rel.16 and rel.17, one ser of parameters (, remaining PDB,  and ) is for single TB. In approach 3, to support multiple TBs, set of parameters could be common for multiple TBs. It can be used when the set of parameters are similar among multiple TBs. When multiple TBs have different parameters, single slot transmission can be used for each TB. UE needs to know one set of parameters is for multiple TBs or single TB. In approach 1 and 2, multiple sets of parameters would increase the complexity of sensing procedures. 
For step 2 as L1 reporting a subset of candidate resources for MCSt, Approach 1 is same as rel.16 behaviour. Whether consecutive slots are selected or not is up to MAC layer. Approach 1 has lower spec impact in RAN1. Approach 3 tends to more possibility to use multi-slot transmission. If UE-to-UE COT sharing is used, restricted UEs share the COT. In this case, UE transmits multiple TBs within COT by MCSt is useful to avoid getting another COT. Therefore, we support approach 3.
Proposal 16: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1. The set of parameters could be common for multiple TBs when set of parameters are similar among multiple TBs. 
Proposal 17: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time.

Multi-channel access procedures
Following was agreed in RAN1#112bis-e.
	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



As for whether PSFCH can initiate a shared COT, multiple UE may transmit PSFCH and who initiate COT need to be decided. When a UE reserves the next slot of PSFCH, the UE can be COT initiating UE and transmits COT information in next slot would be one possibility.
For S-SSB, whether transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set should be concluded. It can improve PSD and increase chance to transmit S-SSB. For additional S-SSB, whether additional candidate S-SSB occasions are excluded from resource pool should be concluded. If additional S-SSB occasions are included in resource pool, NR-U DL (Type A or Type B) multi-channel access procedure might be used for that S-SSBs and PSCCH/PSSCHs are located on same slots in different RB sets. For above cases, NR-U DL (Type A or Type B) multi-channel access procedure should be supported for S-SSB and additional S-SSB.
Proposal 18: For S-SSB and additional S-SSB, both type A and type B multi-channel access procedures should be supported.
Conclusion
This document provided our view on sidelink channel access on unlicensed spectrum. Based on the discussions, we have following observation and proposals.
Observation 1: PSFCH does not work well in UE-to-UE COT sharing when PSFCH from responded UE to other than COT initiated UE is not allowed.
Proposal 1: When receiving a grant/indication to use a PSFCH occasion in a shared COT, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator. A grant/indication to use a PSFCH occasion in a shared COT is COT duration in COT information.
Proposal 2: To support COT is shared by multiple UEs, a responding UE over a shared COT can be a receiving UE, which receives the COT sharing information form COT initiating UE. 
Proposal 3: If additional IDs are supported, for unicast, additional IDs are destination ID of COT initiating UE and source ID of a target UE. For groupcast and broadcast, additional IDs are destination IDs of COT initiating UE. Additional ID is L1 ID and indicated by COT sharing information.
Proposal 4: The containers for the COT sharing information are 1st stage SCI and 2nd stage SCI.
Proposal 5: Time domain information of the shared COT is the remaining slots.
Proposal 6:  mp=2 is used for p=1 for PSFCH and S-SSB.
Proposal 7: For groupcast option 1 (NACK only), For every priority class p∈{1,2,3,4}, use the latest CW_p used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p (option 1) is supported.
Proposal 8: For both transmission inside COT and outside COT, CPE starting candidate position(s) are (pre-)configured.
Proposal 9: For sidelink resource allocation Mode 1 configured grant, NR-U behaviour of CP extension is reused. For full RB set, UE randomly determines a duration from set of configured values for within COT or out of COT. If partial RBs in an RB set are allocated, configured value for within COT or out of COT is used.
Proposal 10: For sidelink resource allocation Mode 1 dynamic grant, gNB indicates Type of channel access (Type 1, Type 2A, Type 2B, Type 2C) and CP length in DCI. Allowed entries for DCI format is indicated by higher layer.
Proposal 11: For sidelink resource allocation Mode 2, for partial RB set, a (pre-)configured default CPE starting positions for inside COT and outside COT separately should be supported. For full RB set, CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission for inside COT and outside COT separately should be supported.
Proposal 12: For responding UE, gap ≤ 16μs should be used and Type 2A is not used for consecutive slots. CPE starting candidate positions should be selected with gap ≤ 16μs.
Proposal 13: Any UE can come back to COT with Type 2 channel access.
Proposal 14: When the NR-U duty cycle and total duration restrictions are met, UE performs Type 2A channel access procedure before each PSFCH transmission regardless of a shared channel occupancy. When the NR-U duty cycle and total duration restrictions are not met, UE performs Type 1 channel access without shared channel occupancy and Type 2 channel access procedure in a shared channel occupancy. 
Proposal 15: For multi-consecutive slots transmission, each slot has SCI and SCI indicates resource allocation of each slot.
Proposal 16: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1. The set of parameters could be common for multiple TBs when set of parameters are similar among multiple TBs. 
Proposal 17: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time.
Proposal 18: For S-SSB and additional S-SSB, both type A and type B multi-channel access procedures should be supported.
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