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1. Introduction
At the RAN1#112 meeting [1], there was discussion on channel access mechanism in SL-U. In this contribution, we share our further views on channel access mechanism in SL-U.

2. Discussions
2.1. UE-to-UE COT sharing
	Agreement
· [bookmark: _Hlk131602435]A responding UE over a shared COT can be:
· 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
· 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 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


2.1.1. Analysis of possible U2U COT sharing patterns
There was much discussion on U2U COT sharing so far, and the above agreements were reached at the last meeting. Based on these agreements and previous ones, it can be understood that some patterns among all possible patterns are agreed, and the others are not. Here all possible patterns from cast-type perspective are illustrated as below, where UE-A initiates a COT and transmits PSCCH/PSSCH to a destination ID = COT initiating UE, UE-B will receive the PSCCH/PSSCH as a destination UE or a non-destination UE to be a responding UE, and UE-C is another UE.
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Fig.1: all possible patterns of U2U COT sharing from cast-type perspective
In our understanding, 1/2/3 and 7/8/9 were agreed to be supported. For 1/2/3, when UE-A transmits a PSCCH/PSSCH to UE-B as UC/GC/BC in an initiating COT, UE-B can use the COT for transmissions to UE-A as UC/GC/BC, respectively, i.e., for the same cast type as that for the UE-A’s transmission. For 7/8/9, when UE-A transmits a PSCCH/PSSCH with an additional ID to UE-C, and if UE-B monitors the additional ID matched with its own UE-ID as UC/GC/BC, UE-B can use the COT for transmissions to UE-A as UC/GC/BC, respectively, i.e., for the same cast type as the additional ID’s associated cast type. One note is that the additional ID in the COT sharing information is still an FFS. 
Meanwhile, it seems that 4/5/6 and 10/11/12 are not supported at least in this stage. That is, cross-cast-type transmission is not covered in the agreements.

2.1.2. Additional ID in a COT sharing information
The agreement at the last meeting can be interpreted as any UE can be a responding UE if the corresponding UE is included in the COT sharing information regardless of whether the UE is a target receiver of the COT initiating UE’s TX or not. 
For example, UE-A initiates a COT for a transmission to UE-C, and there is no other transmission within the same COT. In this case, UE-C can be a responding UE for transmission intended for UE-A. Meanwhile, at the same time, the UE-A’s transmission can include an additional ID corresponding to UE-B ID. UE-B can monitor the additional ID as a kind of sensing procedure, and then UE-B as well as UE-C can be a responding UE for transmission intended for UE-A. This is illustrated as number 7 in the above figure. UE-B is not a destination UE of UE-A’s transmission, but UE-B can use this COT.
In our understanding, this is not aligned with the legacy definition of ‘responding UE’. Further restriction should be considered. On the other hand, if UE-B receives another PSCCH/PSSCH from UE-A as a destination UE, the case is covered by number 1 in the above figure and as a result, there is no motivation to support additional ID for such a case.
Rather, a motivation to support an additional ID in a COT sharing information should be to support being a responding UE by PSFCH/S-SSB RX. As illustrated below, if UE-B receives a PSFCH/S-SSB initiating a COT from UE-A, and also if UE-B obtains an additional ID in a PSCCH/PSSCH transmission from UE-A to allow UE-B to be a responding UE, UE-B can be a responding UE. For such a purpose, we believe that additional ID in a COT sharing information should be supported.
[image: ]
Fig.2: Being a responding UE by additional ID and PSFCH RX from the COT initiating UE
Proposal 1:
· Additional ID can be included in a COT sharing information.
· The previous agreement is updated as follows:
· A responding UE over a shared COT can be:
· (omitted)
· 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, and if the UE receives S-SSB/PSFCH from the COT initiator in the COT

2.1.3. Cross cast-type transmission
As discussed above, numbers 4/5/6 and 10/11/12 in Fig.1 are not supported so far. These patterns can be summarized as below:
When UE-A initiates a COT and transmits PSCCH/PSSCH to a destination ID = COT initiating UE, UE-B is a responding UE if UE-B monitors the PSCCH/PSSCH, and if,
· 4,10: UE-B has the ID as a source ID (UC) or UE-B’s source ID is included in the COT sharing information. UE-B uses the COT for GC transmission.  UC to GC COT sharing
· 5,11: UE-B has the ID as a source ID (UC) or UE-B’s source ID is included in the COT sharing information. UE-B uses the COT for BC transmission.  UC to BC COT sharing
· 6,12: UE-B knows the GC/BC ID as a destination ID or GC/BC ID known by UE-B is included in the COT sharing information. UE-B uses the COT for UC transmission.  GC/BC to UC COT sharing
For UC to GC COT sharing, UE-B may know that UE-A will receive the GC, may not. Feasibility would be a RAN2/SA topic. 
[bookmark: _Hlk131604515]For UC to BC COT sharing, we believe that this type should be allowed since the BC is to be received by UE-A in any situation. UE-A is always a destination UE of UE-B’s BC transmission.
For GC/BC to UC COT sharing, we believe that this type should also be allowed since UE-B knows the destination UE of UE-B’s transmission is UE-A. When UE-B becomes a responding UE by reception of UE-A’s transmission, UE-A ID is a source ID of the UE-A’s transmission regardless of cast-type of the UE-A’s transmission and thus any UC from UE-B to UE-A should be applicable in the same COT.
Proposal 2:
· A responding UE (UE-B) can use the COT for the following transmission:
· BC TX to the COT initiating UE if UE-B becomes a responding UE when UE-B receives a UC TX from the COT initiating UE or when UE-B’s ID is included in the COT sharing information as an additional ID (UC to BC COT sharing)
· UC TX to the COT initiating UE if UE-B becomes a responding UE when UE-B receives a GC/BC TX from the COT initiating UE or when a GC/BC ID known by UE-B is included in the COT sharing information as an additional ID (GC/BC to UC COT sharing)
· Send an LS to RAN2/SA to ask whether which UE (UE-ID) is included in a group of groupcast is known to each UE or not, and if the answer is YES, what is the condition if any

2.1.4. Triggering channel/signal
Regarding channel/signal type of COT initiation transmission, we believe that any channel/signal type should be available for the purpose. If some channel type is not allowed, LBT failure due to inter-UE conflict would occur in a lot of situations. As discussed/proposed in the previous sections, each UE should perform monitoring-like behavior to obtain COT sharing information. Then COT initiation by PSFCH/S-SSB transmission can be easy to be supported. That is, although COT is initiated by PSFCH/S-SSB transmission, COT sharing information is obtained after the S-SSB/PSFCH reception by monitoring PSCCH/PSSCH transmitted to any UE (i.e., as a destination UE or as a non-destination UE). UE-B can be a responding UE right after the obtainment of the COT sharing information.
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Fig.3: COT initiation by PSCCH/PSSCH, S-SSB, PSFCH
Proposal 3:
· COT can be initiated by any SL channel/signal TX and can be shared to responding UE(s).

2.1.5. Contents/Container of COT sharing information
As COT sharing information, CAPC level / remaining COT duration / RB set(s) / (destination ID and source ID as in R16/17) would be straightforward. Besides, for procedures with PSFCH/S-SSB at the previous sections and monitoring-based mechanism, information on COT initiating transmission (e.g., which PSFCH/S-SSB TX initiated the COT) would also be necessary; otherwise, a monitoring UE as a non-destination UE cannot know whether or not the UE itself can be a responding UE when the UE receives COT sharing information via a PSCCH/PSSCH as a non-destination UE. 
For the container, COT sharing information should be detectable without SL-SCH decoding so that the abovementioned monitoring-based mechanism is feasible.
Proposal 4:
· At least the following COT sharing information is supported.
· CAPC level, remaining COT duration, RB set(s), (Destination ID and source ID as in Rel-16/17), information on COT initiating transmission (e.g., which PSFCH/S-SSB TX initiated the COT), additional ID
· 1st stage SCI and/or 2nd stage SCI convey COT sharing information.

2.1.6. Behavior of responding UE
	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 behavior of a responding UE with respect to PSFCH TX, the remaining FFS is whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator. In our understanding, PSFCH TX only to UE other than the COT initiating UE is definitely prohibited by the regulation and the main discussion target is the case where a responding UE has multiple PSFCH TXs at the same occasion, at least one TX is intended for the COT initiating UE, and the other TXs are intended for UEs other than the initiator.
Our view is that there seems to be no reason to prohibit PSFCH TXs to UEs other than the initiator when at least one PSFCH is transmitted to the initiator simultaneously. If such an operation is not allowed, it may imply that broadcast transmission from a responding UE is prohibited; no one would expect this kind of severe restrictions.
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Fig.4: A responding UE’s PSFCH TXs to the COT initiating UE and other UEs.
Proposal 5:
· When a responding UE transmits at a PSFCH occasion at least one PSFCH to the COT initiating UE within the COT, the responding UE can transmit PSFCH to any UE at the same PSFCH occasion.

2.2. CPE
	Agreement
· A CPE is transmitted from a CPE starting position before SL transmission within a COT, select one or both of the two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: within at most 1, 2 or 4 symbols just before the next AGC symbol for 15, 30 or 60 kHz SCS, respectively
· FFS: whether Option 1 and Option 2 are both applicable and the conditions (e.g., Option 1 in case of COT sharing and Option 2 in case of initiating a COT)
· FFS: which channel access type(s) is applicable for option 1 and option 2
· FFS: other details
· A single CPE starting position for PSFCH
· FFS CPE starting position and whether it should be (pre-)configured in each RP, pre-defined or indicated
· FFS other details (e.g., indication granularity)
· Note: value 0 is a candidate
· At least one CPE starting position for S-SSB
· FFS CPE starting position should be (pre-)configured, pre-defined or indicated
· FFS: Whether multiple CPE starting positions should be (pre-)configured, pre-defined or indicated
· FFS CPE starting positions for the R16 S-SSB and the additional S-SSBs 
· Note: value 0 is a candidate
· One or multiple CPE starting positions can be (pre-)configured in each resource pool for PSSCH/PSCCH
· When multiple CPE starting positions are (pre-)configured, 
· FFS whether/how to define a criteria for selecting a default CPE starting position (e.g., according to partial/full RB set allocation, resource reservation information, within or outside of a COT, etc.)
· FFS criteria for selecting one of the multiple CPE starting positions (e.g., according to priority level (e.g., CAPC or L1), selected randomly by UE from the (pre-)configured set of CPEs, selected by the UE based on channel access result, determined based on indication from the COT initiating UE, etc.)
· FFS other details

Agreement
A CPE can be transmitted from a CPE starting position before SL transmission for the following two options:
· Option 1: within the symbol just before the next AGC symbol
· Option 2: 
· within the symbol just before the next AGC symbol for 15 kHz SCS
· within at most 2 symbols just before the next AGC symbol for 30 or 60 kHz SCS
· FFS applicable scenario(s), condition(s) and channel type(s) to apply Option 1 or Option 2


2.2.1. Position determination for PSFCH/S-SSB
For details of CPE starting position for PSFCH/S-SSB transmissions, we believe that what is important for single CPE starting position is to align among UEs. This is why we agreed only a single starting position for these channel/signal. Thus, ‘indication’ is not suitable for this purpose. ‘Indication’ implies that multiple starting positions are available, which is not aligned with each main bullet. On pre-defined vs (pre-)configured, it may be desirable to change the applied sub-type of type 2 LBT; (pre-)configuration would be better slightly.
Proposal 6:
· Only a single starting position is supported for S-SSB
· Position of CPE starting symbol for PSFCH/S-SSB is (pre-)configured per RP.

2.2.2. Details of a single CPE starting position for PSCCH/PSSCH
For PSCCH/PSSCH, the same discussion as for PSFCH/S-SSB is reasonable when only a single CPE starting position is applicable. Regarding the candidate value range, Option 1 should be adopted; otherwise, i.e., if CPE over 1 symbol in Option 2 is (pre-)configured and always used, multiple SL-UEs’ transmissions (e.g., the ending symbol of TX at slot n vs the CPE of TX at slot n+1) collide each other at the same time/frequency resource. There is no motivation to allow such a strange (pre-)configuration.
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Fig.5: (Pre-)configuration range of a single CPE starting position
Proposal 7:
· For single CPE starting symbol for PSCCH/PSSCH, the position is (pre-)configured per RP and within the symbol just before the next AGC symbol.

2.2.3. Details of multiple CPE starting positions for PSCCH/PSSCH
For the case where multiple CPE starting positions are available for PSCCH/PSSCH, we believe that how to maintain effectiveness of FDMed SL transmissions among UEs as in R16/17. Although the motivation of multiple CPE starting positions is further conflict avoidance on the same time/frequency resource, the direction leads to drop of other UE’s FDMed transmission.
This situation is illustrated below. UE-A to UE-B/UE-C COT sharing would be applied. UE-B and UE-C perform CPE so that their transmissions are within the same COT as UE-A’s TX. Here UE-B’s CPE length is shorter than UE-C’s CPE length. Then UE-B detects UE-C’s CPE in its LBT operation, and as a result, UE-B cannot perform the transmission due to LBT failure.
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Fig.6: Issue on multiple CPE starting symbols
Observation 1:
· When multiple CPE starting positions are available without any restriction/enhancement, FDMed PSCCH/PSSCH transmissions among UEs supported in R16/17 SL do not work well due to inter-UE time-domain conflict.
Such a disadvantage is quite large and thus additional mechanism for this issue should be introduced. In our view, at least when a transmission occupies only partial RB set, the transmission should be started from a kind of default starting position regardless of whether the transmission is a COT initiation or not. Even when the transmission with partial RB set allocation is a COT initiation, the transmission may be FDMed with another SL-UE’s transmission in a different COT.
In addition, when a transmission occupies full RB set, the same default starting position within the symbol just before the next AGC symbol if type 2 LBT is performed. In a COT, there is no/little motivation to use longer CPE length. Besides, if type 1 LBT is performed, the priority value should be a condition to use an additional starting position. Based on the motivation of multiple CPE starting positions, only longer CPE duration should be allowed only for transmission with higher priority.
These conditions imply that only two CPE starting symbols are necessary and a default position should be within the symbol just before the next AGC symbol as illustrated below.
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Fig.7: (Pre-)configuration range of each of multiple CPE starting positions
Proposal 8:
· For multiple CPE starting positions for PSCCH/PSSCH,
· UE uses a default CPE starting position (pre-)configured per RP and within the symbol just before the next AGC symbol for:
· PSCCH/PSSCH with partial RB set allocation
· PSCCH/PSSCH with full RB set allocation when type 2 LBT is performed
· PSCCH/PSSCH with full RB set allocation and with a priority value same as / larger than a (pre-)configured value when type 1 LBT is performed
· UE can use an additional CPE starting position (pre-)configured per RP and within at most 2 symbols just before the next AGC symbol for:
· PSCCH/PSSCH with full RB set allocation and with a priority value smaller than a (pre-)configured value when type 1 LBT is performed

2.3. CAPC
	Agreement
· Type 1 SL channel access procedure is applicable to the following transmissions by a UE:
· PSSCH/PSCCH transmission(s) scheduled or configured by a gNB in SL Mode 1 resource allocation.
· PSSCH/PSCCH transmission(s) from the UE in SL Mode 2 resource allocation.
· Other SL transmissions including S-SSB and PSFCH transmissions from a UE
· FFS: how to set CAPC for S-SSB and PSFCH
· Note: Type 1 can be used to initiate a COT
· A UE uses a channel access priority class applicable to the sidelink user plane data multiplexed in PSSCH for performing the Type 1 channel access procedures to transmit transmission(s) including PSSCH with user plane data and its associated PSCCH.
· Note: how to set CAPC for MAC CE multiplexed in PSSCH is up to RAN2
· A UE shall not transmit on a channel for a Channel Occupancy Time that exceeds the maximum COT duration where the channel access procedures are performed based on a channel access priority class p associated with the UE transmissions, as given in CAPC table for SL.

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. 



Agreement
The CAPC level that should be used for S-SSB transmissions:
· Option 1: CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for S-SSB transmission

Agreement
The CAPC level that should be used for PSFCH transmission, CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for PSFCH transmission


2.3.1. CAPC table
At the previous meeting, reusing UL CAPC table was agreed for SL. There are two remaining FFS for details.
On NOTE1, we believe that the mechanisms do not bring any gain for SL. If there is no other technology, LBT is unnecessary for SL system as in ITS spectrum while LBT is performed based on the regulation; thus, longer COT does not lead to any advantage. Rather, failure of transmissions with higher priority may increase.
Regarding mp=1 w/ p=1, it seems from discussion at the last RAN1 meeting that mp=1 with p=1 is intended for S-SSB transmission, and the rationale is to follow the rule applied to DL SSB transmission. However, necessity to follow DL SSB transmission is unclear.
Proposal 9:
· NOTE 1 in CAPC table is not supported for SL.
· mp=1 with p=1 is not allowed.

2.4. CW adjustment
	Agreement
· RAN1 is to study the definition of a “SL reference duration” following the NR-U principle and RAN1 is to agree on the definition before down-selection to an option for CW adjustment for SL HARQ-ACK feedback enabled/disabled and each cast type
· In Type 1 SL channel access procedure, further study the following cases and options. Other options are not precluded. 
· CW adjustment when SL-HARQ feedback is disabled (at least if all transmissions within the latest SL reference duration have SL-HARQ feedback disabled):
· Option 1: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· Option 2: CW is adjusted according to number blind retransmissions of the TBs within a COT.
· Option 3: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U
· Option 4: If a  is consecutively used  times for generation of ,  is updated for each priority class  to the next higher allowed value.
· Option 5: If a collision indicator is received, increase  for every priority class  to the next higher allowed value.
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled (i.e., at least In case only groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value. 
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· FFS: the (pre-)configuration ratio values
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class  ; otherwise is increased.
· FFS whether groupcast option 1 (NACK-only) with SL-HARQ feedback enabled can be supported for SL-U. If supported, further study the following options (at least if all transmissions within the latest SL reference duration are groupcast option 1 transmissions)
· 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.
· CW adjustment for unicast with SL-HARQ feedback enabled (at least In case only unicast PSSCH(s) is (are) transmitted within the latest SL reference duration):
· Option 2: If at least one ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class   ; otherwise is increased.
· FFS the case when UE is operating with different SL-HARQ feedback schemes (e.g., UE has concurrent broadcast transmission + unicast with SL-HARQ enabled, or GC option 1 + GC option 2, etc in the SL reference duration).

Agreement
The end timing for the definition of reference duration in the contention window adjustment procedure for SL-U is defined as follows:
· Option 1a
· the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted
· Note, SL reference duration is not used if PSSCH with ACK/NACK HARQ-ACK enabled cannot be found in the latest COT
· FFS: Whether to support another ending timing is FFS, e.g. for MCSt if needed
· Whether/how to adjust CWS for groupcast option 1 NACK-only case and whether/how to define reference duration for groupcast option 1 NACK-only case can still be discussed


2.4.1. When feedback is disabled
For DL/UL, the latest CWp is used for transmissions that are not associated with HARQ feedback. It would be natural to reuse the same mechanism unless a critical issue is found. Therefore, Option 1 would be the most feasible for CW adjustment when SL-HARQ feedback is disabled.
Proposal 10:
· Option 1 is supported for CW adjustment when SL-HARQ feedback is disabled.

2.4.2. For GC option 2
In our view, the regulation document can be interpreted as CW adjustment with larger value is performed for packet retransmission due to NACK/DTX since the failure may occur inter-system conflict. For unicast, if at least one ACK is received, the corresponding TB is not retransmitted; thus CWmin,p is used in this case. On the other hand, for groupcast option 2, condition of not performing retransmission is that all feedback corresponding to a TB is ACK. This condition should be available to follow the unicast rule.
One possibility is to support a new option where 100% ACK reception is the condition. Another possibility is to support Option 1 with ensuring (pre-)configurability of 100% for the (pre-)configurable ratio. Our preference is the new option, but we can live with Alt 1 with the (pre-)configurability.
Proposal 11:
· Support either option for CW adjustment for GC option 2 with feedback enabled:
· Option 3 (another option): If 100% ACK (i.e., neither NACK nor DTX) is detected related to at least one TB transmission within the latest SL reference duration,  is reset to  for every priority class ; otherwise is increased.
· Option 1 (with (pre-)configurability of 100% ACK): Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration, If X% ACK is detected related to at least one TB transmission within the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value. 
· Candidate values of X include 100.

2.4.3. For GC option 1
On whether GC option 1 is available in SL-U or not, we do not see any issue on performing GC option 1. If high reliability is necessary, GC option 2 can be used with appropriate group size instead. Alternatively, HARQ feedback enhancement can be introduced as discussed in agenda 9.4.1.2.
For CW adjustment mechanism, ‘reference duration’ mechanism intends that longer CW is used when TX conflict between different systems is detected. NACK-only feedback is not reliable for this purpose since DTX is the same as ACK.
Proposal 12:
· GC option 1 is supported in SL-U.
· SL reference duration is not defined with respect to GC option 1.
· Option 1 is supported for CW adjustment for GC option 1 with feedback enabled.

2.5. MCSt
	Agreement
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation selection procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2

Agreement
On the support of MCSt operation in SL-U, following options are to be further studied and one or more of the following options will be selected in future meetings.
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· Note, this is applicable for transmission of a single TB and multiple TBs
· FFS: whether this is the same or different than Rel-16
· Option 2: one or multiple sets of parameters (, remaining PDB,  and ) are provided for the resource selection procedure in L1
· FFS: any further information needs to be provided to L1 for MCSt
· When L1 reports a subset of candidate resources for MCSt,
· Option A: 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
· FFS whether the set of single-slot resources within a candidate multi-slot resource can have different  sizes
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· Option C: L1 reports consecutive single-slot candidate resources in SA
· FFS whether the consecutive single-slot candidate resources can have different  sizes
· FFS: any further information needs to be reported to MAC layer, provided to L1 or utilized for MCSt
· FFS: whether/how to consider the additional LBT time in SL resource allocation


On MCSt, there was discussion on whether UE can continue transmission in entire of a gap symbol. We believe that such a behavior should not be allowed. If transmission is continued at the gap symbol as illustrated below, FDMed transmission among UEs becomes impossible. This is not appropriate mechanism as discussed for CPE starting position. Furthermore, MCSt as a single TX like TBoMS is not preferred since it will have quite large spec impact, e.g., sensing/reservation/TBS determination/mapping/etc. There is no difference from using smaller SCS.
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Fig.8: Issue on MCSt without TX/RX gap
Proposal 13:
· For MCSt, each slot has gap symbol / CPE / AGC symbol as in single slot transmissions.
· MCSt as a single TX like TBoMS is not supported.

Regarding how consecutive slots are preferentially selected for MCSt, our view is that PHY spec change for this feature is unnecessary, and MAC should support enhanced resource selection behavior to achieve MCSt. What PHY needs to do is to report S_A for each packet as requested by MAC, and then MAC selects resources such that selected resources are in consecutive slots as many as possible. If PHY layer spec is changed like resource exclusion for two TBs, MCSt is performed based on parameters associated with a TB with higher priority, which means that transmission with lower priority can be performed at a resource determined based on higher priority, which causes performance degradation at other UEs. In other words, optimizing PHY resource identification behavior for ensuring its own MCSt may be good from a UE perspective but is definitely not good direction from system perspective.
One important note is that Option 1 + Option B have two directions as illustrated below, and our intention is the second one, i.e., single parameter set is provided from MAC per TB and SA is reported per TB, as in Rel-16/17 SL. How to achieve MCSt is up to MAC layer behavior.
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Fig.9: Option 1 + Option B for each TB vs for multiple TBs
Observation 2:
· If PHY resource identification behavior is changed such that its own MCSt is ensured, e.g., resource exclusion is performed based on only parameters associated with a TB with higher priority, other UE’s performance will be degraded.
Proposal 14:
· For MCSt, Option 1 is applied to each TB and Option B is applied to each TB, i.e.,
· No PHY spec impact for MCSt. A set of parameters for PHY resource identification is provided per TB as in Rel-16/17 SL, and PHY reports an identified resource set per TB.
· At MAC layer, by using the multiple resource sets reported from PHY, UE selects resources in consecutive slots as many as possible, for one or more TBs.

2.6. Multi-channel access
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels
· FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U DL channel access procedure as baseline)
· FFS any necessary enhancement and modification for the SL-U operation
Agreement
For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets


Although it was agreed that UL channel access procedure is baseline for PSCCH/PSSCH and DL channel access procedure is baseline for PSFCH, it seems that companies focused on full TX vs partial TX. Multi-channel access procedure includes how to perform LBT at each channel (type-1 / type-2 determination and CW adjustment) as captured below. Here only the blue part explains full TX vs partial TX and the red part all corresponds to how to perform LBT at each channel. This 2nd aspect should also be discussed sufficiently. In this section, these two points will be discussed separately.
	[bookmark: _Toc524694432][bookmark: _Toc28873142][bookmark: _Toc35593600][bookmark: _Toc44669008][bookmark: _Toc51607157][bookmark: _Toc98349891]4.1.6	Channel access procedures for transmission(s) on multiple channels
An eNB/gNB can access multiple channels on which transmission(s) are performed, according to one of the Type A or Type B procedures described in this Clause. 
[bookmark: _Toc524694433][bookmark: _Toc28873143][bookmark: _Toc35593601][bookmark: _Toc44669009][bookmark: _Toc51607158][bookmark: _Toc98349892]4.1.6.1	Type A multi-channel access procedures
An eNB/gNB shall perform channel access on each channel , according to the procedures described in clause 4.1.1, where  is a set of channels on which the eNB/gNB intends to transmit, and , and  is the number of channels on which the eNB/gNB intends to transmit.
The counter  described in clause 4.1.1 is determined for each channel  and is denoted as .  is maintained according to clause 4.1.6.1.1 or 4.1.6.1.2.
If a gNB configures a carrier without intra-cell guard bands as described in clause 7 in [8], the gNB may not transmit on channel  within the bandwidth of the carrier, if the gNB fails to access any of the channels of the carrier bandwidth.
[bookmark: _Toc524694434][bookmark: _Toc28873144][bookmark: _Toc35593602][bookmark: _Toc44669010][bookmark: _Toc51607159][bookmark: _Toc98349893]4.1.6.1.1	Type A1 multi-channel access procedures
Counter  as described in clause 4.1.1 is independently determined for each channel  and is denoted as . 
If the absence of any other technology sharing the channel cannot be guaranteed on a long term basis (e.g. by level of regulation), when the eNB/gNB ceases transmission on any one channel , for each channel , the eNB/gNB can resume decrementing  when idle sensing slots are detected either after waiting for a duration of , or after reinitialising . 
For determining  for channel , any PDSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.1.4.2.
[bookmark: _Toc524694435][bookmark: _Toc28873145][bookmark: _Toc35593603][bookmark: _Toc44669011][bookmark: _Toc51607160][bookmark: _Toc98349894]4.1.6.1.2	Type A2 multi-channel access procedures
Counter  is determined as described in clause 4.1.1 for channel , and is denoted as , where  is the channel that has the largest  value. For each channel , .
When the eNB/gNB ceases transmission on any one channel for which  is determined, the eNB/gNB shall reinitialise  for all channels. 
For determining  for channel , any PDSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.1.4.2.
[bookmark: _Toc524694436][bookmark: _Toc28873146][bookmark: _Toc35593604][bookmark: _Toc44669012][bookmark: _Toc51607161][bookmark: _Toc98349895]4.1.6.2	Type B multi-channel access procedure 
A channel  is selected by the eNB/gNB as follows:
-	the eNB/gNB selects  by uniformly randomly choosing  from  before each transmission on multiple channels , or
-	the eNB/gNB selects  no more frequently than once every 1 second,
where  is a set of channels on which the eNB/gNB intends to transmit, , and  is the number of channels on which the eNB intends to transmit. 
To transmit on channel 
-	the eNB/gNB shall perform channel access on channel  according to the procedures described in clause 4.1.1 with the modifications described in clause 4.1.6.2.1 or 4.1.6.2.2.
To transmit on channel , 
-	for each channel , the eNB/gNB shall sense the channel  for at least a sensing interval  immediately before the transmitting on channel , and the eNB/gNB may transmit on carrier  immediately after sensing the channel  to be idle for at least the sensing interval . The channel  is considered to be idle for  if the channel is sensed to be idle during all the time durations in which such idle sensing is performed on the channel  in given interval .
The eNB/gNB shall not transmit a transmission on a channel , , for a period exceeding  as given in Table 4.1.1-1, where the value of  is determined using the channel access parameters used for channel .
For the procedures in this clause, the channel frequencies of the set of channels  selected by gNB, is a subset of one of the sets of channel frequencies defined in [6]. 
If a gNB configures a carrier without intra-cell guard band(s) as described in clause 7 in [8], the gNB may not transmit on channel  within the bandwidth of the carrier, if the gNB fails to access any of the channels of the carrier bandwidth.
[bookmark: _Toc524694437][bookmark: _Toc28873147][bookmark: _Toc35593605][bookmark: _Toc44669013][bookmark: _Toc51607162][bookmark: _Toc98349896]4.1.6.2.1	Type B1 multi-channel access procedure
A single  value is maintained for the set of channels .
For determining  for channel access on channel , step 2 of the procedure described in clause 4.1.4.1 is modified as follows 
-	if at least  of HARQ-ACK values corresponding to PDSCH transmission(s) in reference subframe  of all channels  are determined as NACK, increase  for each priority class  to the next higher allowed value; otherwise, go to step 1.
For determining  for a set of channels , any PDSCH that fully or partially overlaps with any channel , is used in the procedure described in clause 4.1.4.2.
[bookmark: _Toc524694438][bookmark: _Toc28873148][bookmark: _Toc35593606][bookmark: _Toc44669014][bookmark: _Toc51607163][bookmark: _Toc98349897]4.1.6.2.2	Type B2 multi-channel access procedure
A  value is maintained independently for each channel  using the procedure described in clause 4.1.4.
For determining  for channel , any PDSCH that fully or partially overlaps with channel  , is used in the procedure described in clause 4.1.4.2.
For determining  for channel ,  value of channel  is used, where  is the channel with largest  among all channels in set .



2.6.1. Full TX vs partial TX
For a single PSCCH/PSSCH TX, partial TX due to LBT failure in a subset of the multiple channels would not be so beneficial. The reason is that SCI-2 would be mapped across the multiple channels as illustrated below. When only a part of PSSCH is transmitted, SCI-2 cannot be decoded and as a result the SL-SCH transmission becomes meaningless.
Meanwhile, for multiple PSCCH/PSSCH transmissions, the partial TX may be beneficial e.g., when each PSCCH/PSSCH transmission is mapped within a single RB set. However, it is noted that parallel PSCCH/PSSCH transmissions have not been supported so far. We do not see any specific reason to change this restriction only for SL-U.
[image: ]
Fig.10: Partial TX of a PSCCH/PSSCH
Besides, there would be no reason to support wideband operation for a PSFCH/S-SSB transmission. They can be transmitted within a single RB set, then additional structure is unnecessary.
Regarding PSFCH, R16/17 SL supports parallel transmissions. There will be a case where a UE have two PSFCH transmissions in a PSFCH occasion and each is mapped at a different RB set is feasible. If channel access is successful only at either RB set, it should be possible to transmit the corresponding PSFCH and to drop the other one.
[image: ]
Fig.11: Dropping some of multiple simultaneous PSFCH transmissions due to LBT failure
Proposal 15:
· For a single PSCCH/PSSCH TX across multiple RB sets, the PSCCH/PSSCH can be transmitted only when the UE successes to access all the channels.
· Each PSFCH and each S-SSB are not mapped across multiple RB sets.
· For a resource pool with multiple RB sets, when a UE has multiple PSFCH transmissions at a single PSFCH occasion, the UE performs PSFCH transmissions only within RB sets where LBT is successful.

2.6.2. How to perform LBT at each channel (Type 1 / Type 2 determination and CW adjustment)
Although it was agreed that NR-U UL channel access procedure is considered as baseline, it seems that how to perform LBT at each channel (Type 1 / Type 2 determination and CW adjustment) was not made for efficient COT sharing; whether type-1 or type-2 is applied for each channel is not relevant to whether COT has been obtained for each channel or not. In other words, even when COT has been obtained for a channel, type 1 LBT may be performed in a wideband operation. In our understanding, optimization was not considered for NR-U since gNB scheduler can handle efficient COT sharing with wideband operation.
However, such a mechanism causes significant issues in SL-U. In mode 2 RA, there is no scheduler. Then there is a case where for example, UE-A initiates a COT at a single RB set (called RB set X) for a transmission only within RB set X, the COT is shared to UE-B, and UE-B performs at a later slot a transmission across multiple RB sets including RB set X. UE-B can use the COT for RB set X by using type 2 LBT, but the existing mechanism does not allow to apply type 2 LBT based on the COT sharing if the transmission is wideband operation. Then type 1 LBT may be applied and as a result LBT failure could occur.
Observation 3:
· How to perform LBT at each channel defined for NR-U DL/UL multi-channel access does not consider COT that has been initiated/shared. Type 1 LBT may be used for even a channel where COT has been initiated/shared.

To avoid such an undesirable situation, we believe that how to perform LBT at each channel for wideband operation should be modified from that for NR-U DL/UL. The existing type-1 / type-2 determination for wideband operation is applied to each channel where there is no available COT, and type 2 LBT defined for COT sharing is used for each channel where COT has been initiated/shared. This operation is illustrated below.
[image: ]
Fig.12: How to perform LBT at each channel
(Left: NR-U DL type A-like; Right: Modified for efficient COT sharing)
Proposal 16:
· For multi-channel access, support LBT type determination per channel based on whether COT is initiated/shared for each channel.
Proposal 17:
· When a PSCCH/PSSCH is transmitted across multiple RB-sets, for how to perform LBT at each channel,
· At channels where COT has not been initiated/shared, DL type A (type 1 at each channel) or type B (type 1 at a random channel and type 2 at the remaining channels) or UL mechanism (type 2 if condition is met; otherwise, type 1 at each channel) is reused.
· At channels where COT has been initiated/shared, type 2 LBT is applied as in COT sharing procedure for a PSCCH/PSSCH transmission at a single RB-set.

2.7. Resource allocation enhancement
2.7.1. Mode 2 RA – LBT duration vs time gap between slot n and the selected resource
Basically, the existing mode 2 RA is reused for SL-U, but the mechanism may not align with channel access regulation. At least we found the following issue: order of starting timing of LBT for a TX and selection timing of the TX.
In current mode 2 RA, resource selection is triggered at slot n and one or more resources are selected randomly from a window [n+T1, n+T2] after resource exclusion behavior based on received reservation information. However, a selected resource may not satisfy required LBT-sensing duration. For example, a resource at slot n+T1 can be selected by the random selection from an identified set based on sensing. Meanwhile, LBT duration for the TX, which is determined based on the including data, previous HARQ results, etc., may be larger than T1 as CWmax,p = 1023 and thereby the corresponding max LBT duration is 9.247 ms. This means, UE shall start LBT before the resource selection timing. This would be impossible for aperiodic transmissions; otherwise, UE shall perform LBT in any slot in preparation for potential aperiodic transmission. This issue is illustrated below.
[image: ]
Fig.13: LBT starting timing prior to resource selection timing
Observation 4:
· There is a case where LBT starting timing for transmission at a resource selected at slot n is prior to slot n, e.g., max LBT duration with CWp = CWmax,p is 9.247 ms. Performing LBT before resource selection trigger is not desirable especially for aperiodic traffic.

To solve this issue, at least the following options should be considered. Our view is that Option 1 would be a reasonable way, but Option 2 may be also considerable. Further study is necessary for both options.
· Option 1: For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-sensing starting timing for the TX at the selected resource is later than slot n
· Option 2: Resource is selected firstly and then LBT duration is adjusted based on timing of the selected resource
Proposal 18:
· Discuss solutions to avoid a case where LBT-sensing starting timing is earlier than the corresponding resource selection timing.
· Option 1: For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-sensing starting timing for the TX at the selected resource is later than slot n
· The corresponding resources are excluded in PHY or MAC
· Option 2: Resource is selected firstly and then LBT duration is adjusted based on timing of the selected resource

2.7.2. Mode 2 RA – Type 1 LBT vs inter-UE collision
In SL-U, for two TXs of different UEs, there is a case where LBT duration for UE-B’s TX is overlapped with UE-A’s TX in a different COT. How to handle this intra-system collision should be discussed. This case is illustrated below. For example, UE-B’s TX has larger CAPC value and hence the TX cannot be performed within COT initiated/used for UE-A’s TX with smaller CAPC value. It is noted that discussion on this issue is requested from RAN2 as captured in the next section.
[image: ]
Fig.14: Type 1 LBT vs inter-UE collision
For this issue, the following options as discussed in the previous section can be considered. 
· Option 1: For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-duration is not overlapped with a TX by another UE in a different COT
· Option 2: LBT mechanism is modified
· Option 2-1: back-off count is skipped during the duration overlapped with a TX by another UE in a different COT
· Option 2-2: energy detection is skipped during the duration overlapped with a TX by another UE in a different COT
Observation 5:
· In SL-U, for two TXs of different UEs, there is a case where LBT duration for UE-B’s TX is overlapped with UE-A’s TX in a different COT.
Proposal 19:
· Discuss solutions to handle the case where LBT duration for a TX by a UE is overlapped with a TX by another UE in a different COT
· Option 1: For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-duration is not overlapped with a TX by another UE in a different COT
· The corresponding resources are excluded in PHY or MAC
· Option 2: LBT mechanism is modified
· Option 2-1: back-off count is skipped during the duration overlapped with a TX by another UE in a different COT
· Option 2-2: energy detection is skipped during the duration overlapped with a TX by another UE in a different COT

2.7.3. Mode 2 RA – Type 1 LBT vs intra-UE collision
In SL-U, for two TXs of a single UE, there is a case where LBT duration for the second TX is overlapped with the first TX in a different COT similarly to the discussion at the last section. However, this issue is to be discussed at RAN2 as indicated in LS below. No discussion in RAN1 is necessary for this issue.
	R1-2302283
With regards to the work on sidelink unlicensed procedures, RAN2 has further discussed in RAN2#121 the LBT impact on resource (re)selection for both intra-UE case and inter-UE case and made the following agreements.
· RAN2 understands L1 handles LBT impact to/from other UEs’ reserved resources in SL candidate resource selection (inter-UE case).
· RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).




2.7.4. Mode 1 RA
For mode 1 RA, whether gNB can/should indicate LBT type and/or CAPC is an important point. In our view, it is impossible for gNB to know actual channel condition. There might be transmissions from other system around TX/RX UEs, might not. Without detecting existence of the transmissions from other systems, gNB cannot indicate appropriate LBT type and/or CAPC. LBT mechanism indication in a SL grant would be invalid from this perspective.
[image: ]
Fig.15: Issue on LBT type and/or CAPC indication from gNB
Instead, UE should monitor other UEs’ TXs to detect information relevant to UE-to-UE COT sharing, even in mode 1 RA. Based on the received information, each UE decides which LBT type and/or CAPC should be used. In addition, SL TX might not be performed due to LBT failure; HARQ-ACK reporting rule on UL for this situation is necessary as specified for SL TX cancellation due to TX/RX overlap or SL/UL overlap.
Proposal 20:
· For mode 1 RA,
· gNB configures/indicates neither LBT type nor CAPC for SL TXs.
· UE detects information relevant to UE-to-UE COT sharing; i.e., UE performs sensing/RX even within SL DRX inactive time.
· UE reports NACK when, due to LBT failure, the UE does not transmit a PSSCH in any of the resources provided by DG or, for a CG, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK.

2.8. FBE
Another remaining issue is SL-U support for FBE. Although NR-U is defined for both LBE and FBE, we believe that FBE should be deprioritized in R18 SL-U in consideration of the remaining available time for R18 discussion. LBE is applicable for any situation (while it may not be optimal for some scenarios), and thus to support FBE is not essential.
Proposal 21:
· Deprioritize FBE in R18 SL-U discussion.


3. Conclusion
In this contribution, we discussed channel access mechanism in SL-U. Observations/Proposals are summarized as following: 
Proposal 1:
· Additional ID can be included in a COT sharing information.
· The previous agreement is updated as follows:
· A responding UE over a shared COT can be:
· (omitted)
· 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, and if the UE receives S-SSB/PSFCH from the COT initiator in the COT
Proposal 2:
· A responding UE (UE-B) can use the COT for the following transmission:
· BC TX to the COT initiating UE if UE-B becomes a responding UE when UE-B receives a UC TX from the COT initiating UE or when UE-B’s ID is included in the COT sharing information as an additional ID (UC to BC COT sharing)
· UC TX to the COT initiating UE if UE-B becomes a responding UE when UE-B receives a GC/BC TX from the COT initiating UE or when a GC/BC ID known by UE-B is included in the COT sharing information as an additional ID (GC/BC to UC COT sharing)
· Send an LS to RAN2/SA to ask whether which UE (UE-ID) is included in a group of groupcast is known to each UE or not, and if the answer is YES, what is the condition if any
Proposal 3:
· COT can be initiated by any SL channel/signal TX and can be shared to responding UE(s).
Proposal 4:
· At least the following COT sharing information is supported.
· CAPC level, remaining COT duration, RB set(s), (Destination ID and source ID as in Rel-16/17), information on COT initiating transmission (e.g., which PSFCH/S-SSB TX initiated the COT), additional ID
· 1st stage SCI and/or 2nd stage SCI convey COT sharing information.
Proposal 5:
· When a responding UE transmits at a PSFCH occasion at least one PSFCH to the COT initiating UE within the COT, the responding UE can transmit PSFCH to any UE at the same PSFCH occasion.
Proposal 6:
· Only a single starting position is supported for S-SSB
· Position of CPE starting symbol for PSFCH/S-SSB is (pre-)configured per RP.
Proposal 7:
· For single CPE starting symbol for PSCCH/PSSCH, the position is (pre-)configured per RP and within the symbol just before the next AGC symbol.
Observation 1:
· When multiple CPE starting positions are available without any restriction/enhancement, FDMed PSCCH/PSSCH transmissions among UEs supported in R16/17 SL do not work well due to inter-UE time-domain conflict.
Proposal 8:
· For multiple CPE starting positions for PSCCH/PSSCH,
· UE uses a default CPE starting position (pre-)configured per RP and within the symbol just before the next AGC symbol for:
· PSCCH/PSSCH with partial RB set allocation
· PSCCH/PSSCH with full RB set allocation when type 2 LBT is performed
· PSCCH/PSSCH with full RB set allocation and with a priority value same as / larger than a (pre-)configured value when type 1 LBT is performed
· UE can use an additional CPE starting position (pre-)configured per RP and within at most 2 symbols just before the next AGC symbol for:
· PSCCH/PSSCH with full RB set allocation and with a priority value smaller than a (pre-)configured value when type 1 LBT is performed
Proposal 9:
· NOTE 1 in CAPC table is not supported for SL.
· mp=1 with p=1 is not allowed.
Proposal 10:
· Option 1 is supported for CW adjustment when SL-HARQ feedback is disabled.
Proposal 11:
· Support either option for CW adjustment for GC option 2 with feedback enabled:
· Option 3 (another option): If 100% ACK (i.e., neither NACK nor DTX) is detected related to at least one TB transmission within the latest SL reference duration,  is reset to  for every priority class ; otherwise is increased.
· Option 1 (with (pre-)configurability of 100% ACK): Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration, If X% ACK is detected related to at least one TB transmission within the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value. 
· Candidate values of X include 100.
Proposal 12:
· GC option 1 is supported in SL-U.
· SL reference duration is not defined with respect to GC option 1.
· Option 1 is supported for CW adjustment for GC option 1 with feedback enabled.
Proposal 13:
· For MCSt, each slot has gap symbol / CPE / AGC symbol as in single slot transmissions.
· MCSt as a single TX like TBoMS is not supported.
Observation 2:
· If PHY resource identification behavior is changed such that its own MCSt is ensured, e.g., resource exclusion is performed based on only parameters associated with a TB with higher priority, other UE’s performance will be degraded.
Proposal 14:
· For MCSt, Option 1 is applied to each TB and Option B is applied to each TB, i.e.,
· No PHY spec impact for MCSt. A set of parameters for PHY resource identification is provided per TB as in Rel-16/17 SL, and PHY reports an identified resource set per TB.
· At MAC layer, by using the multiple resource sets reported from PHY, UE selects resources in consecutive slots as many as possible, for one or more TBs.
Proposal 15:
· For a single PSCCH/PSSCH TX across multiple RB sets, the PSCCH/PSSCH can be transmitted only when the UE successes to access all the channels.
· Each PSFCH and each S-SSB are not mapped across multiple RB sets.
· For a resource pool with multiple RB sets, when a UE has multiple PSFCH transmissions at a single PSFCH occasion, the UE performs PSFCH transmissions only within RB sets where LBT is successful.
Observation 3:
· How to perform LBT at each channel defined for NR-U DL/UL multi-channel access does not consider COT that has been initiated/shared. Type 1 LBT may be used for even a channel where COT has been initiated/shared.
Proposal 16:
· For multi-channel access, support LBT type determination per channel based on whether COT is initiated/shared for each channel.
Proposal 17:
· When a PSCCH/PSSCH is transmitted across multiple RB-sets, for how to perform LBT at each channel,
· At channels where COT has not been initiated/shared, DL type A (type 1 at each channel) or type B (type 1 at a random channel and type 2 at the remaining channels) or UL mechanism (type 2 if condition is met; otherwise, type 1 at each channel) is reused.
· At channels where COT has been initiated/shared, type 2 LBT is applied as in COT sharing procedure for a PSCCH/PSSCH transmission at a single RB-set.
Observation 4:
· There is a case where LBT starting timing for transmission at a resource selected at slot n is prior to slot n, e.g., max LBT duration with CWp = CWmax,p is 9.247 ms. Performing LBT before resource selection trigger is not desirable especially for aperiodic traffic.
Proposal 18:
· Discuss solutions to avoid a case where LBT-sensing starting timing is earlier than the corresponding resource selection timing.
· Option 1: For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-sensing starting timing for the TX at the selected resource is later than slot n
· The corresponding resources are excluded in PHY or MAC
· Option 2: Resource is selected firstly and then LBT duration is adjusted based on timing of the selected resource
Observation 5:
· In SL-U, for two TXs of different UEs, there is a case where LBT duration for UE-B’s TX is overlapped with UE-A’s TX in a different COT.
Proposal 19:
· Discuss solutions to handle the case where LBT duration for a TX by a UE is overlapped with a TX by another UE in a different COT
· Option 1: For resource selection at slot n for a TX, LBT duration is determined before resource selection and then resource is selected such that the LBT-duration is not overlapped with a TX by another UE in a different COT
· The corresponding resources are excluded in PHY or MAC
· Option 2: LBT mechanism is modified
· Option 2-1: back-off count is skipped during the duration overlapped with a TX by another UE in a different COT
· Option 2-2: energy detection is skipped during the duration overlapped with a TX by another UE in a different COT
Proposal 20:
· For mode 1 RA,
· gNB configures/indicates neither LBT type nor CAPC for SL TXs.
· UE detects information relevant to UE-to-UE COT sharing; i.e., UE performs sensing/RX even within SL DRX inactive time.
· UE reports NACK when, due to LBT failure, the UE does not transmit a PSSCH in any of the resources provided by DG or, for a CG, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK.
Proposal 21:
· Deprioritize FBE in R18 SL-U discussion.
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