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Introduction
[bookmark: _GoBack]In RAN#94-e meeting, a new work item NR sidelink evolution was approved and further revision was updated in [1]. The objective of this work item is to satisfy identified requirements of commercial sidelink applications, including increased sidelink data rate and support of new carrier frequencies for sidelink. One of the main objective is to study and specify sidelink operation on unlicensed spectrum.
	1. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]Focus on FR1 unlicensed bands (n46 and n96/n102).
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.




In this contribution, issues related to channel access mechanism for sidelink on unlicensed spectrum are discussed.

Channel access mechanism
In NR sidelink, four sidelink physical channels are defined, including PSCCH, PSSCH, PSFCH and PSBCH. According to the WID[1], these physical channels shall be reused as the baseline in SL-U. However, due to the requirements such as regulation limitation, some changes of sidelink physical channel structures may be needed in SL-U. The detailed design of physical channel structures can be found in our contribution[2]. 
In this section, the following channel access procedures for dynamic channel occupancy are discussed: 
· [bookmark: OLE_LINK62][bookmark: OLE_LINK63]Channel access priority class (CAPC) for SL
· Contention window adjustment procedures
· Channel access procedures for S-SSB and PSFCH transmission
· CP extension (CPE)
· Remaining issues on Type 2 channel access procedures

Channel access priority class (CAPC) for SL
In RAN1 #110b-e meeting, the following agreement was achieved regarding CAPC for SL[3]:
	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. 






In RAN1 #112b-e meeting, the applicability of NOTE 1 can be confirmed by the following agreement [4]:
	Agreement
A higher layer parameter “absenceOfAnyOtherTechnology” is supported in Rel-18 for SL transmissions in unlicensed bands (e.g., by level of regulation).
· This is per carrier (pre-)configuration
· This parameter “absenceOfAnyOtherTechnology” is not expected to be provided if the SL-U carrier is overlapped with either the LTE-LAA or the NR-U carrier.



[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK69]Therefore, the only remaining issue that need to be discussed is whether mp=1 can be used with p=1 for such as S-SSB and PSFCH transmission. In RAN1#112 meeting, the following agreements was achieved regarding CAPC level for S-SSB and PSFCH transmissions [5]. 
	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



Although it was agreed to always use p=1 for S-SSB and PSFCH transmissions, the duration of Type 1 channel access is still highly depending on the value of mp. That is, the smaller the value of mp adopts, the easier the Type 1 channel access is to succeed. Therefore, for S-SSB and PSFCH transmission whose transmission occasion is determined, the minimum value of mp, i.e. mp=1, can be used with p=1.
Proposal 1: Regarding CAPC for SL, mp=1 can be additionally used with p=1 for such as S-SSB and PSFCH transmission.

Contention window adjustment procedures
In RAN1#112 meeting, the following agreement was achieved regarding the definition of “SL reference duration” [5]:
	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



Regarding the detailed contention window adjustment procedures, the following agreements were achieved for unicast with SL-HARQ feedback enabled and groupcast option 2 during RAN1#112b-e meeting [4]:
	Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL unicast in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used as follows: 
· If ‘ACK’ is received, for every priority class ,  ; otherwise is increased to the next allowed value.
· Note: this is not applied to the case that reference duration includes multiple PSSCHs with ACK/NACK HARQ-ACK enabled, if that case is supported.

Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL groupcast option 2 in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used according to Option 2 when the ratio in Option 1 is not (pre-)configured; otherwise Option 1.
· 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
· Note: the (pre-)configuration ratio values of 100% is a valid candidate
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for every priority class  ; otherwise is increased.



For CW adjustment when SL-HARQ feedback is not available, the following proposal was discussed in RAN1#112b-e meeting, but no consensus was achieved [6].
	Proposal 4-3 (I): 
· If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), the following option is selected for the CW adjustment.
· 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 .



According to the agreements and FL proposal, the following issues still need to be discussed:
· Whether to support another ending timing of “SL reference duration”
· Whether groupcast option 1 (NACK-only) can be supported for SL-U
· CW adjustment when SL-HARQ feedback is disabled
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled

Issue 1: Whether to support another ending timing of “SL reference duration”
According to current agreement, the ending timing of SL reference duration is defined as the end of the first slot where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted. While in NR-U, another ending timing is also supported for UL/DL transmission burst. Considering that multi-consecutive slots transmission (MCSt), which can be considered as SL transmission burst, is supported in SL-U, the ending time of the first transmission burst where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted should also be considered as another ending time of SL reference duration.
Proposal 2: The ending time of the first transmission burst, where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted, should also be considered as another ending time of SL reference duration.

Issue 2: Whether groupcast option 1 (NACK-only) can be supported for SL-U
For sidelink transmissions on unlicensed spectrum, transmission loss may occur due to the competition with other systems. If HARQ NACK-based feedback is applied, the Tx UE cannot distinguish whether the Rx UE successfully receives the data or fails to send NACK. In case that the NACK was lost or delayed due to channel access failure, the Tx UE may assume that the data was successfully received and will no longer send retransmission(s), which will lead to reliability decrease. This ACK/DTX ambiguity issue has been discussed in the last meeting, but the majority do not prefer resolving this kind of ambiguity issue. Therefore, in order to guarantee the performance of sidelink transmissions on unlicensed spectrum, it is proposed not to support NACK-based feedback in SL-U.
Proposal 3: Groupcast option 1, i.e. NACK-based HARQ feedback, is not supported for SL-U.

Issue 3: CW adjustment when SL-HARQ feedback is disabled
For the case when all transmissions within the latest SL reference duration have SL-HARQ feedback disabled, no available HARQ feedback information can be considered for CW adjustment. In this case, the NR-U principle should be reused. That is, 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 .
[bookmark: OLE_LINK91][bookmark: OLE_LINK92]Proposal 4: When all transmissions within the latest SL reference duration have SL-HARQ feedback disabled,
· [bookmark: OLE_LINK24]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 .

[bookmark: OLE_LINK89][bookmark: OLE_LINK90]Issue 4: CW adjustment for groupcast option 2 with SL-HARQ feedback enabled
According to the agreement achieved so far, there are still two remaining issues for groupcast option 2. The first issue is whether the (pre-)configurable ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’. In NR-U, if at least one HARQ-ACK feedback is 'ACK' for PDSCH(s) with transport block based feedback, is reset to  for every priority class . From the perspective of fairness, similar operation should be adopted in sidelink. That is, the (pre-)configurable ratio of the received SL HARQ-ACK feedbacks is ‘ACK’. Another issue is how to calculate the ratio. Since the CW adjustment procedure is to evaluate the occupancy condition of the channel, all the feedbacks expected to be received should be taken into consideration. If only received feedbacks are considered, the procedure is more about to evaluate the reliability of sidelink transmission. Therefore, the ratio of received SL HARQ-ACK feedbacks can be calculated as the ratio of the received ACK feedbacks to the total feedbacks expected to be received.
Proposal 5: The (pre-)configurable ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, and the ratio can be calculated as the ratio of the received ACK feedbacks to the total feedbacks expected to be received.

Channel access procedure for S-SSB and PSFCH transmission 
In RAN1 #111 meeting, the following agreement was achieved regarding channel access mechanism for S-SSB and PSFCH [7]:
	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




Although it was agreed that Type 2A channel access is applicable for S-SSB transmissions under the condition which is similar to the condition adopted in NR-U for transmissions with discovery burst, there are still some issues that need to be discussed on this topic.
The first issue is whether/how to define observation period. This came from the consideration of duty cycle ambiguity issue, that is, how to determine the time interval when evaluating the duty cycle restriction. If the time interval is defined as S-SSB period, i.e., 160ms, S-SSB transmission(s) will always occur periodically within the time interval. In this case, the duty cycle can be calculated as (S-SSB transmission(s) within a S-SSB period) divide (S-SSB period). If the time interval is defined as another determined value (e.g. 10ms), the calculation of duty cycle may be impacted by the distribution of S-SSB occasions. When the S-SSB occasions are concentrated within a certain time interval, the duty cycle requirement may not be met in that time interval, but can be met in another time interval. Therefore, in order to simplify the calculation of duty cycle, it is proposed to define the time interval of duty cycle as S-SSB period.
Proposal 6: When Type 2A channel access procedure is applied to S-SSB transmission as discovery burst in NR-U, the total S-SSB transmission duration per UE is at most 1ms and the duty cycle is at most 1/20 with the time interval of duty cycle defined as S-SSB period, i.e., 160ms.

Another issue is about channel access procedure for PSFCH transmission. In NR sidelink, if PSFCH resource is configured in the resource pool, the Rx UE can transmit feedback information on the next available PSFCH resource after receiving data. PSFCH resources are always configured periodically, with the period of 1, 2, or 4. Before each PSFCH resource, there is a guard symbol, whose length is based on the subcarrier spacing. Therefore, Type 2 channel access procedures can be performed before PSFCH transmissions within a COT based on the length of guard symbol. 
Proposal 7: Within a shared channel occupancy, Type 2 channel access procedures are applicable to PSFCH transmission in SL-U.
When there is no available COT that can be used for PSFCH transmission, PSFCH may also be transmitted as discovery burst in NR-U. The time interval for evaluating the duty cycle should be the same as S-SSB transmission, i.e., 160ms. Whether the duty cycle of 1/20 can be satisfied is based on the PSFCH period and the frequency of PSFCH transmission. 
Proposal 8: Type 2A channel access procedure is applicable for PSFCH transmissions for a UE without a shared channel occupancy, with the total PSFCH transmission duration per UE is at most 1ms and the duty cycle is at most 1/20 with the time interval of duty cycle defined as S-SSB period, i.e., 160ms.

The last issue is whether to introduce short control signaling transmission (SCSt) in SL-U. This issue has been discussed since the first RAN1 meeting of Rel-18. However, due to different ideas of SCSt, the group hasn’t reached a consensus on this issue. The most controversial point is the difference between transmission with discovery burst (using Type 2A channel access) and short control signaling transmission.
Type 2A channel access procedures, which is defined in NR-U, is mainly applicable to the transmission(s) within a COT by sensing the channel to be idle for at least a sensing interval [8]. Short control signaling is adopted in European regulation [9] as well as Chinese regulation [10].  SCSt is defined as transmissions used by the equipment to send management and control signals without sensing the channel for the presence of other signals. That is to say, even if the channel is sensed to be busy, SCSt can also be adopted. 
Things are also different regarding the limitations of Type 2A channel access and SCSt. For discovery burst transmitted by a gNB, the transmission(s) duration is restricted to be at most 1ms, and the duty cycle is at most 1/20. For SCSt, the following limitations are applied in European regulation:
· within an observation period of 50 ms, the number of SCS transmissions by the equipment shall be equal to or less than 50; and
· the total duration of the equipment's SCS transmissions shall be less than 2 500 µs within said observation period. 
While in China, the following limitations are applied:
· within an observation period of 50 ms, the number of SCS transmissions by the equipment shall be equal to or less than 50; and
· the total duration of the equipment's SCS transmissions shall be less than 2 500 µs within said observation period, or the duty cycle shall be no more than 1/10.
[bookmark: OLE_LINK15][bookmark: OLE_LINK19][bookmark: OLE_LINK1][bookmark: OLE_LINK2]It can be observed that the definition and limitations are both different between Type 2A channel access and SCSt. Therefore, these channel access procedures should be discussed separately for S-SSB and PSFCH transmission.
Observation 1: The definition and limitations are both different between Type 2A channel access and SCSt.
Proposal 9: Type 2A channel access procedures and SCSt should be discussed separately for S-SSB and PSFCH transmission.

Considering that both S-SSB and PSFCH transmission can be identified as some kind of management and control information, short control signaling can also be used for S-SSB and PSFCH transmissions. Furthermore, since different countries may have different regulation requirements, the supportive of SCS transmission shall meet each country’s regulation.
Proposal 10: UE may perform S-SSB or PSFCH transmission as SCSt without sensing the channel when the transmission meets the regulation for SCSt in each country.

CP extension (CPE)
In RAN1 #111 [7], RAN1 #112 [5] and RAN1#112b-e [4] meeting, the following agreements were achieved regarding CPE for SL-U :
	Agreement #111
· 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 #112
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

Agreement #112b-e
For the CPE agreements reached so far in this agenda, the 1 or at most 2 symbols just before the next AGC symbol for CPE transmission is/are physical symbol(s).

Working assumption #112b-e
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

Agreement #112b-e
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



According to the agreements, the following issues need to be further considered:
· CPE starting position for PSCCH/PSSCH
· Selection of time window for CPE transmission
· CPE starting position for PSFCH
· CPE starting position for S-SSB

Issue 1: CPE starting position for PSCCH/PSSCH
In the last meeting, one agreement and one working assumption were made regarding CPE starting position for PSCCH/PSSCH. Based on these outcomes, it can be observed that the definition of CPE starting position for PSCCH/PSSCH can be discussed separately for transmission within COT and transmission outside COT.
Observation 2: The definition of CPE starting position for PSCCH/PSSCH can be discussed separately for transmission within COT and transmission outside COT.

For transmission outside COT (i.e., for the case of initiating a COT), companies devoted a full discussion in the last meeting and initial consensus was achieved. According to the working assumption, two methods are provided for a UE to select a CPE starting position based on the partial/full RB set allocation and reservation information, but selecting a single CPE starting position for the case of partial RB set resource allocation while having multiple CPE starting positions for full RB set resource allocation may not be a good choice. For a UE using partial RB set, selecting a default CPE starting position is indeed beneficial for the FDMed design in NR sidelink. However, if it is allowed to use different CPE starting position when full RB set is allocated for another UE, inter-UE blocking will also occur between the UE using partial RB set and the UE using full RB set. Therefore, it is proposed to use consistent CPE determination method for the case of partial RB set resource allocation and full RB set resource allocation.
Proposal 11: When multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for the case of initiating a COT, consistent CPE determination method is used for the case of partial RB set resource allocation and full RB set resource allocation.

In order to reduce the impact of inter-UE blocking issue, the same CPE starting position should be used as far as possible, especially for the case that FDMed or full-overlapped transmissions are expected. That is, if resource reservation information is received and a UE is expected to transmit on the same slot, then a (pre-)configured default CPE starting position is selected by the UE no matter whether partial RB set resource or full RB set resource is allocated. In this case, FDMed or full-overlapped transmission can always be realized.
Proposal 12: When multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for the case of initiating a COT, UE selects a (pre-)configured default CPE starting position according to the reservation information.

When no reservation information is detected, UE is more about competing channels with other transmissions from different systems, using different CPE starting position may be beneficial for the fairness. In this case, CAPC level can be considered as a criterion for selection of a CPE starting position. According to the following RAN2 agreement [13], CAPC level is mapped to PQI, which is used as a reference to PC5 QoS characteristics. 
	Agreements on SL CAPC mapping table:
1: 	Mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1.
2: 	Mapping PQI 59/61 to CAPC priority class 3.
3: 	Mapping PQI 25 to CAPC priority class 2.
4: 	Mapping PQI 24/26/60 to CAPC priority class 1.



The CAPC level directly impacts the channel access procedures and the channel occupancy time that can be shared. The intention of setting lower  value and lower is to give the opportunity for the transmission with higher CAPC level to access the channel more easily. Similar intention can be considered when selecting the CPE starting position. For example, transmission with a lower CAPC level may select a later CPE starting position after Type 1 channel access is succeed.
Proposal 13: When multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for the case of initiating a COT, UE selects one of the multiple CPE starting positions according to the CAPC level when no reservation information is detected on the slot that UE is intended to occupy.

For transmission within COT, it is assumed that only sidelink transmissions are performed, and thus NR SL design, where FDMed or full-overlapped transmissions are allowed, should be respected as far as possible. In this case, introducing inter-UE blocking issue by supporting multiple CPE staring positions is not preferred. Furthermore, since only Type 2 channel access procedures are required to perform when a UE can utilize a COT shared by a COT initiating UE, the transmission resources within a COT may be filled by different transmissions. If multiple CPE starting positions are adopted, critical inter-UE blocking issue may be caused among the transmissions which could have been transmitted at the same time. Therefore, when multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for transmissions within COT, a (pre-)configured default CPE starting position is selected by the UE.
[bookmark: OLE_LINK11]Proposal 14: When multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for transmissions within COT, a (pre-)configured default CPE starting position is selected by the UE.

Issue 2: Selection of time window for CPE transmission
In RAN1#112 meeting, two options of the time window for CPE transmission were agreed, where option 2 indicates 1-symbol length CPE window can be adopted for 15kHz and 2-symbol length CPE window can be adopted for 30 and 60kHz. In RAN1#112b-e meeting, the applicable scenarios are initially discussed for 30kHz and 60kHz, and thus adding a parenthesis after Option 2 to distinguish the length of CPE window is appropriate. However, after 15kHz is included in the main-bullet, corresponding modification is missed in the current version. Therefore, the following revision of the agreement is proposed:
	Agreement #112b-e
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 30 or 60 kHz and 1-symbol length for 15kHz) 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



Proposal 15: Revising the agreement in RAN1#112b-e to correctly interpret Option 2.

Since different criteria are considered for transmission within COT and transmission outside COT, two separate sets of CPE starting candidate position(s) for PSCCH/PSSCH should be (pre-)configured. For transmission outside COT, a default CPE starting position should be (pre-)configured for the case when reservation information is detected. Additional multiple CPE starting positions are (pre-)configured based on the CAPC level and a lower CAPC level is mapped to a later CPE starting position. For transmission within COT, as analyzed in issue 1, a default CPE starting position should always be used, and a same or different default CPE starting position can be (pre-)configured comparing with the case of transmission outside COT.
Proposal 16: CPE starting candidate position(s) sets are (pre-)configured as follows:
· For the set of CPE starting candidate position(s) for transmission outside COT:
· A default CPE starting position is (pre-)configured for the case when reservation information is detected.
· Additional multiple CPE starting positions are (pre-)configured based on the CAPC level.
· For the set of CPE starting candidate position(s) for transmission within COT:
· A same or different default CPE starting position is (pre-)configured comparing with the case of transmission outside COT.

Issue 3: CPE starting position for PSFCH
According to the design in NR SL, PSFCH symbols are determined by resource pool configuration. That is, PSFCH transmission occasions are determined in each resource pool. Therefore, the CPE starting position of PSFCH should also be (pre-)configured in each RP. Considering that there is also a guard symbol before PSFCH symbol, CPE starting position can be within the guard symbol, i.e., within the symbol just before the next PSFCH symbol.
Proposal 17: The CPE starting position for PSFCH should be (pre-)configured in each RP within the symbol just before the next PSFCH symbol.

Issue 4: CPE starting position for S-SSB
In NR SL, S-SSB resource set within each S-SSB period is pre-configured. Each UE who is triggered to transmit S-SSB should perform S-SSB transmission on the determined resource within a S-SSB resource set. This principle should be reused for S-SSB transmission in SL-U. Each UE who has S-SSB to transmit should not be blocked by other UE’s CPE. That is, a single CPE starting position should be adopted for S-SSB transmission and the determined starting position should be (pre-)configured within the symbol just before the next AGC symbol.
Proposal 18: A single CPE starting position is adopted for S-SSB transmission. The CPE starting position should be (pre-)configured within the symbol just before the next AGC symbol.

Remaining issues on Type 2 channel access procedures 
In RAN1 #110 meeting, the following agreement was achieved regarding Type 2 channel access procedures[12]:
	Agreement
· Type 2A/2B/2C SL channel access procedures
· Type 2A channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≥ 25μs in a shared channel occupancy
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2A is used also for the case of short control signalling transmission
· Type 2B channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE at least when the gap is 16μs in a shared channel occupancy
· FFS the case when the gap is between 16 and 25us
· FFS any other transmission by a UE (e.g., other than COT sharing)
· Type 2C channel access procedure is applicable to the following case:
· Transmission(s) by a UE following transmission(s) by another UE for a gap ≤ 16μs in a shared channel occupancy and the duration of the corresponding transmission is at most 584us.
· FFS any other transmission by a UE (e.g., other than COT sharing)
· FFS whether Type 2C is used also for the case of short control signalling transmission
· FFS under which conditions (other than the gap) UEs can apply the Type 2A/2B/2C SL channel access procedures
· FFS under which conditions Type 2B or Type 2C is applied in case of a gap of 16 μs



One remaining issue is under which conditions Type 2B or Type 2C should be applied in case of a gap of 16 μs. The following FL proposal was discussed in the last meeting but failed to achieve an agreement duo to concerns of the inter-UE blocking issue when Type 2B or Type 2C is performed based on UE implementation.
	Proposal 2-1 (I): 
· When the gap between the transmission(s) by a UE following transmission(s) by another UE is 16μs and the duration of the corresponding transmission is at most 584µs in a shared channel occupancy, it is up to UE implementation to perform either Type 2B or Type 2C channel access procedures.


In fact, the proposal clearly defines the condition that the gap between the transmission(s) by a UE following transmission(s) by another UE is 16μs and the duration of the corresponding transmission is at most 584µs in a shared channel occupancy. That is, this proposal is adopted if and only if the transmission gap is 16μs. No matter whether Type 2B or Type 2C channel access procedures are performed, the gap will always be here. Therefore, it is unclear why the inter-UE blocking issue will be caused. The FL proposal 2-1 in RAN1#112b-e meeting should be supported.
Proposal 19: Support FL proposal 2-1 in RAN1 #112b-e meeting:
· When the gap between the transmission(s) by a UE following transmission(s) by another UE is 16μs and the duration of the corresponding transmission is at most 584µs in a shared channel occupancy, it is up to UE implementation to perform either Type 2B or Type 2C channel access procedures.

Sharing of channel occupancy time
In RAN1 #112b-e meeting, the following agreements were achieved regarding UE-to-UE COT sharing [4].
	Agreement
The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.
· FFS 1st and/or 2nd stage SCI

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.




The following proposals were raised by the FL, but no consensus was achieved [6].
	Proposal 5-1 (I): 
· UE forwarding/relaying information relating to a COT initiated by another UE is not supported in Rel-18. That is, only a COT initiating UE can transmit COT sharing information for its own initiated COT.
Proposal 5-2 (I): 
· 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.
Proposal 5-3 (I): 
· Additional ID(s) can be included as part of COT sharing information from the COT initiator UE.
· FFS the payload size / number of additional ID(s) can be included
· FFS the additional ID(s) are L1 ID(s) or layer 2 logical ID(s)
· FFS the container for the additional ID(s) (e.g., SCI or MAC CE)




Based on the above agreements and FL proposals, the following issues should be further studied:
· [bookmark: OLE_LINK14][bookmark: OLE_LINK18]Further restrictions on responding UE’s transmission
· Contents of COT sharing information
· Container for COT sharing information
· Conditions for transmitting COT sharing information
· UE behavior after receiving COT sharing information
· UE forwarding/relaying a COT

Issue 1: Further restrictions on responding UE’s transmission
In the last meeting, further restriction on responding UE’s PSFCH transmission was discussed. Majority company supports not to further restrict the PSFCH transmission, that is, 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, while some companies think it is not aligned with the NR-U principle. In fact, there is no feedback channel in Uu interface as sidelink. The period of PSFCH resource in sidelink can be as long as four slots, which may be longer than the maximum COT sharing duration. That is, PSFCH transmission may not be transmitted within the COT that indicated by the COT initiating UE. In this case, allowing a responding UE to transmit PSFCH to the UE other than the initiator can provide more opportunity to the responding UE to transmit PSFCH. Otherwise, Type 1 channel access will be used which suffer even longer channel access duration.
Proposal 20: A responding UE is allowed to transmit PSFCH(s) to UE(s) other than the COT initiator.
For PSCCH/PSSCH transmission, allowing a responding UE to transmit PSSCH/PSCCH to destination other than the COT initiating UE is also beneficial to the whole COT sharing mechanism within the SL-U system. After a COT is initialized, it can be aware by any UE who has received the COT sharing information. There may be some UEs that have PSSCH/PSCCH transmissions towards the COT initiating UE, but the transmissions may not consecutive. Therefore, in order to maintain the COT, it is supported for a responding UE transmitting PSSCH/PSCCH to destination ID other than the source/destination ID of the COT initiating transmission.
Proposal 21: A responding UE can transmit PSSCH/PSCCH to destination ID other than the source/destination ID of the COT initiating transmission.

Issue 2: Contents of COT sharing information
In the last meeting, it was agreed to include CAPC level and legacy L1 source/destination ID in the COT sharing information. Regarding other time/frequency domain information of the COT, further discussion is required. For the time domain information, the remaining COT or the ending time of the COT should be indicated by the COT initiating UE in order to inform the available channel occupancy time for the COT initiated UE to judge whether Type 2 channel access can be performed before its transmission. For the frequency domain information, the applicable RB set(s) of the COT is also valuable, which can be indicated implicitly by R16 NR SL FRIV according to the following agreement [4]:
	Agreement
Regarding frequency domain resource indication for interlace RB-based PSSCH transmission, support the followings:
· Option A: Support that for one PSSCH transmission, the used interlace index(s) in different used RB sets are always the same
· Option 1: Support explicitly indicating the used sub-channel index(s) and RB set index(s)
· Frequency domain resource of PSSCH transmission is determined by an intersection of the resource blocks of the indicated sub-channel(s) and the union of the indicated set of RB sets and intra-cell guard bands between the indicated RB sets, if any
· For a TB, the initial transmission and reservation of the resource(s) for retransmission(s) use the same number of sub-channel(s) and same number of RB set(s)
· FFS: whether additionally support different number of RB set(s) in such case while keeping total number of sub-channels unchanged between initial transmission and retransmission(s) for a TB
· Use X bits for indicating sub-channel index(s), and use Y bits for indicating contiguous RB set index(s)
· R16 NR SL FRIV is reused as baseline
· FFS details, e.g., signaling design, bit size, whether to consider bitmap design, whether/how the used interlace(s) can be non-contiguous, etc.
· FFS others
· E.g., considering one PSSCH transmission may occupy one or multiple RB sets, whether or not to re-define single-slot candidate resource, and update resource selection and/or signaling from MAC to PHY, etc.



Therefore, it is proposed to further include remaining COT duration and applicable RB set(s) as part of COT sharing information.
Proposal 22: COT sharing information should also include the remaining COT duration and applicable RB set(s).

Issue 3: Container for COT sharing information
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In the last meeting, it was agreed to use SCI to carry COT sharing information. Considering that L1 source/destination ID information is carried by 2nd stage SCI and FRIV is indicated by 1st stage SCI, both 1st and 2nd stage SCI should be considered as container for COT sharing information. For the information that are not included in the legacy SCI, 2nd stage SCI is preferred as the container.
Proposal 23: Both 1st and 2nd stage SCI should be considered as container for COT sharing information.

Issue 4: Conditions for transmitting COT sharing information
This issue is to define the conditions under which UE can transmit COT sharing information, and the following principles should be considered: 
· [bookmark: OLE_LINK48]The first condition is that UE has data to transmit. Since COT sharing information should be carried by SCI, only when the UE has SCI to transmit, the COT sharing information can be transmitted. From the perspective of complexity reduction, standalone SCI should not be introduced in SL-U. That is, SCI can only be transmitted when UE has corresponding data information to transmit. 
· Another condition is that the remaining COT is larger than a (pre-)configured threshold, so that more UEs can utilize COT to perform Type 2 channel access. Considering the maximum COT depends on the channel access priority, channel access priority could also be another metric, i.e., UE can perform COT sharing only when the channel access priority value is larger than a (pre-)configured value.
Proposal 24: The following conditions should be introduced under which UE can perform COT sharing:
· UE has data to transmit.
· The remaining COT is larger than a (pre-)configured threshold or the channel access priority value is larger than a (pre-)configured value.
Since standalone SCI is not supported in SL-U, when a UE performs Type 1 channel access for S-SSB or PSFCH transmission, a UE-to-UE COT sharing should not be started. Furthermore, S-SSB and PSFCH transmission occasions are determined by (pre-)configuration. If a certain transmission occasion is missed, the corresponding transmission may be dropped, leading to system performance decrease. Therefore, when there is no COT that can be used for S-SSB or PSFCH transmission, short control signaling is the preferred transmission method than Type 1 channel access. In a word, no matter whether Type 1 channel access is used or not for S-SSB or PSFCH transmission, UE-to-UE COT sharing started with S-SSB or PSFCH transmission is not supported.
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Proposal 25: UE-to-UE COT sharing started with S-SSB or PSFCH transmission is not supported.

Issue 5: UE behavior after receiving COT sharing information
In NR-U, COT sharing information is indicated by the gNB, while each UE sharing the COT can be distributed in the COT uniformly. UE can perform transmission within , where  is the maximum channel occupancy time based on the channel access priority class and  is the total duration of all gaps of duration greater than 25μs that occur between two transmissions within the COT. It can be observed that the COT sharing duration in NR-U actually is a relative time, and the absolute duration of the COT depends on how many gaps of duration greater than 25μs within the COT. The restriction of the absolute duration of the COT can be up to the regulation of each country, such as 20ms in Chinese regulation.
[bookmark: OLE_LINK26]Observation 3: In NR-U, the COT sharing duration is a relative time, and the absolute duration of the COT depends on how many gaps of duration greater than 25μs are within the COT. 

For sidelink UE without the coordination by the gNB, it should first identify the availability of COT after receiving COT sharing information. The method can be different considering the cast type of COT sharing information transmission. For unicast transmission, the COT will only be used by single destination UE, the unicast pair can use the COT as that in NR-U, i.e. the COT is calculated by the transmission duration of unicast pair as shown in Figure 1. And the restriction of the absolute duration of the COT can be up to the regulation of each country. The unicast pair can perform Type 2 channel access as long as the duration of transmission(s) is less than the received COT duration. 


Figure 1: Calculation of channel occupancy time for unicast
Things are the same for connection-based groupcast. Since UEs within the same group have unified COT sharing information, the total transmission duration is also aware. In this case, the COT can be calculated as the transmission duration of the group.
For connectionless groupcast and broadcast, the COT can be shared by multiple UEs who may not aware of each other. Due to the impact of distributed resource allocation mechanism, the UE receiving the COT sharing information cannot know whether the shared COT is used by other UEs or not, and do not have sufficient information to determine the remaining available COT. One solution for this issue is to use the absolute time to determine the remaining available COT, i.e. the COT duration is calculated by the absolute duration from the starting occasion of COT sharing, as shown in Figure 2. The COT sharing UEs can perform Type 2 channel access within this absolute COT sharing duration.


Figure 2: Calculation of channel occupancy time for groupcast/broadcast
[bookmark: OLE_LINK70]
Proposal 26: The cast type should be considered for COT sharing operation:
· For unicast and connection-based groupcast, the COT sharing duration can be determined as that in NR-U, and the restriction of the absolute duration of the COT can be up to the regulation of each country.
· [bookmark: OLE_LINK71][bookmark: OLE_LINK72]For connectionless groupcast and broadcast, the COT sharing ending time for all the COT sharing UEs is an absolute time, i.e. determined by the absolute duration from the starting occasion of COT sharing.

Sidelink system can be considered as a distributive system when there is no coordination from the gNB. All the sidelink UE operating with mode-2 will perform autonomous resource selection as well as the channel access procedure. Therefore, when there is no available COT, multi-UEs may perform Type 1 channel access procedures at the same time, while multi-COT may be received by a certain UE. Due to the fact that only one COT can be used by a UE, UE behavior after receiving multiple COT sharing information should be considered, such as the selection among the COT and the determination of the corresponding CPE starting position.
Proposal 27: UE behavior after receiving multiple COT sharing information should be considered, such as the selection among the COT and the determination of the corresponding CPE starting position.

[bookmark: OLE_LINK20]Issue 6: UE forwarding/relaying a COT
This issue was remained for further discussion since RAN1#111 meeting. The related discussion was triggered by the FL during the last two meetings but no consensus was achieved due to objection from one company. It seems really straightforward to support proposal 5-1, i.e., UE forwarding/relaying information relating to a COT initiated by another UE is not supported in Rel-18. If UE forwarding/relaying a COT is supported, more issues may be caused while few benefits can be identified at this stage. Therefore, if there is strong willingness to support this kind of behavior, further consideration in future release is acceptable, but not now.
Proposal 28: Support FL proposal 5-1 in RAN1 #112b-e meeting:
· UE forwarding/relaying information relating to a COT initiated by another UE is not supported in Rel-18. That is, only a COT initiating UE can transmit COT sharing information for its own initiated COT.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Multiple channel access procedure
In RAN1 #112b-e meeting, the following agreement was achieved regarding multiple channel access procedure[4]:
	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

Agreement
Channel access procedures for SL multi-channel transmission(s) include the following cases.
· If a UE is scheduled to transmit on a set of channels C, and if the SL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on configured resources on the set of channels C, and if the SL transmissions are configured to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on selected resources on the set of channel C, and if SL transmissions are to start at the same time on all channels in the set of channels C.



According to the agreement and previous discussion, the following issues should be further considered:
· FFS part of multi-channel access for multiple PSFCH transmissions
· Multiple channel access for S-SSB transmissions
· Multiple channel access for PSCCH/PSSCH transmissions.

Issue 1: FFS part of multi-channel access for multiple PSFCH transmissions
In the last meeting, it was agreed to support both NR-U DL Type A and Type B multi-channel access procedure for multiple PSFCH transmissions. Several remaining issues are left for further discussion. The first is how the UE select the multi-channel access procedure from Type A and Type B. In NR-U, gNB implementation may achieve this purpose while similar approach should be reused in SL-U. That is, it is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
Proposal 29: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.

Regarding the COT-related issue, as pointed in the last section, it is not preferred to support PSFCH initiating a COT since standalone SCI can not be transmitted in SL-U. The consideration of COT sharing mechanism for multi-channel access is discussed below in issue 3. 

Issue 2: Multiple channel access for S-SSB transmissions
Another issue is multiple channel access for S-SSB transmissions. Considering that at most 11 RBs will be used for SLSS and PSBCH transmission in NR sidelink, one RB set is enough for the transmission of S-SSB. In order to minimum the complexity of synchronous search, multiple channel access procedure is not applicable to S-SSB transmission.
Proposal 30: Multiple channel access procedure is not applicable to S-SSB transmission.

Issue 3: Multiple channel access for PSCCH/PSSCH transmissions
[bookmark: OLE_LINK21][bookmark: OLE_LINK25][bookmark: OLE_LINK35][bookmark: OLE_LINK36]For larger packets such as FTP model traffic, PSCCH/PSSCH transmissions may also need more than 20MHz bandwidth, i.e., the transmission resource involves multiple LBT sub-bands and multiple channel access procedure should be performed. In RAN1#110b-e meeting, the following agreement was achieved regarding multi-channel access[3]:
	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




According to the ETSI regulation[9], COT sharing is allowed for transmissions on multiple channels:
	The CAE may start transmissions belonging to the corresponding or higher priority classes on one or more operating channels. If the initiating device transmits in more than one operating channel, it shall conform to the requirements defined for multi-channel operation:
a)	The initiating device and its responding devices can have multiple transmissions without performing an additional CCA on the operating channel or combination of operating channels 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 for a duration of one observation slot the initiating device found the operating channel(s) to be unoccupied channel(s). 
b)	The CAE may grant up to ten authorisations to transmit on the current operating channel to each of one or more responding devices. If the initiating device issues such a transmission grant to a responding device, the responding device shall operate according to the procedure described in clause 4.2.7.3.2.7. 
c)	The initiating device may have simultaneous transmissions of priority classes lower than the priority class of the CAE, provided that the corresponding transmission duration (COT is not extended beyond the time that is needed for the transmission(s) corresponding to the priority class of the CAE. 


However, these operations are absent in NR-U spec, leading to ambiguous of the corresponding operations in NR-U as well as in SL-U. Since there are indeed some discussions related to the multi-channel COT sharing, such as the frequency domain information of the shared COT and the transmission of S-SSB, it is preferred to have clear definition and common understanding among the group. That is, COT sharing mechanism of multiple channel access for PSCCH/PSSCH transmissions should be supported.
Proposal 31: COT sharing mechanism of multiple channel access for PSCCH/PSSCH transmissions is supported.

The impact on resource allocation 
In RAN1 #109-e meeting, the following agreement was achieved regarding resource allocation mechanisms for SL-U[11].
	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



In this section, the following aspects relating to the impact of channel access procedures on resource allocation mechanisms are discussed: 
· Multi-consecutive slots transmission (MCSt)
· Mode-2 resource allocation enhancements

Multi-consecutive slots transmission (MCSt) 
In RAN1 #110 meeting, it is agreed to support multi-consecutive slots transmission (MCSt) in SL-U for Mode 1 and Mode 2 resource allocation schemes, in order to maintain a COT from being occupied by other RATs. In RAN1 #110b-e meeting, the following agreement was further achieved regarding the detailed design of multi-consecutive slots transmission (MCSt) for SL-U[3].
	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
· [bookmark: OLE_LINK39][bookmark: OLE_LINK40]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
· [bookmark: OLE_LINK37][bookmark: OLE_LINK38]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


However, after further discussion during RAN1#112b-e meeting, it seems that companies have different understanding about the options in the previous agreement and thus three detailed approaches are provided by the FL for further discussion. An LS was sent to RAN2 to seek RAN2’s view on the feasibility of the following approaches [14]:
	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.
· [bookmark: OLE_LINK27]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).



According to the agreement, there are still some remaining issues that need to be discussed as follows:
· Resource selection procedures for MCSt
· HARQ feedback for MCSt
· CAPC level of a MCSt
· Handling of the GP symbol(s) between the slots in MCSt

Issue 1: Resource selection procedures for MCSt
Considering that RAN1 is seeking RAN2’s opinion on the multi-TB aspects, at least the discussion of single-TB case should continue. According to the NR SL design, the single-slot candidate resources may be discrete after the resource exclusion procedure in mode 2 resource allocation. If approach 1 is adopted, MAC layer may not find any consecutive transmission resources can be selected and thus decrease the probability of accessing the channel. While for approach 2, MCSt can be guaranteed by reporting a set of candidate multi-slot resource to the MAC layer. It is only required to perform channel access procedure once while all the transmissions within a MCSt can be transmitted. 
The following comparative analysis of approach 1 and approach 2 is provided with the system-level simulation results in the indoor broadcast scenarios. The detailed system-level simulation assumptions are summarized in Annex A.

Figure 3: UPT for Approach 1 and Approach 2 of MCSt

As shown in Figure 3, better UPT performance can be achieved when approach 2 is adopted, i.e., MCSt is selected from a set of candidate multi-slot resource. Comparing to approach 1, approach 2 does not run the risk of not selecting multi-consecutive resources and less LBT failure is suffered by approach 2. Therefore, in order to guarantee the selection of multi-consecutive recourses for MCSt and increase the UPT performance, it is proposed to report a set of candidate multi-slot resource to the MAC layer.
Proposal 32: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure, in order to guarantee MCSt for single TB.

Issue 2: HARQ feedback for MCSt
Although the design of MCSt is to concatenate the transmissions of a TB as much as possible so that transmissions can not be interrupted by other RATs, there are still some cases that not all transmissions are contained in one MCSt, such as the number of transmissions is larger than the number of slots for MCSt. Therefore, it is worth considering how to support HARQ feedback transmission for MCSt, in order to guarantee the reliability of sidelink transmission for unicast and groupcast. 
Considering that there is no HARQ RTT duration within a MCSt, receiving HARQ feedback may be hard to implement. In this case, it may be reasonable to perform HARQ feedback after the whole MCSt transmission is finished, as shown in Figure 4. While the mapping of PSFCH resource should be based on the last PSCCH/PSSCH transmission of the MCSt.


Figure 4: HARQ feedback based on the last PSCCH/PSSCH transmission of the MCSt

Proposal 33: For unicast and groupcast, HARQ feedback is transmitted after the whole MCSt transmission is finished and the mapping of PSFCH resource is based on the last PSCCH/PSSCH transmission of the MCSt.

Issue 3: CAPC level of a MCSt
When there is only one TB transmitting within one MCSt, Type 1 channel access procedures are clear which is derived based on CAPC level of the TB. But when multiple TBs are included in one MCSt, the corresponding CAPC levels may be various. If Type 1 channel access is performed based on the first transmission of the MCSt, it may be unfair for other transmissions when lower CAPC level is included in the MCSt. Therefore, higher layer should ensure that the CAPC level of a MCSt is a certain value, such as the lowest CAPC level among the transmissions within a MCSt.
Proposal 34: Higher layer ensure that the CAPC level of a MCSt is a certain value.

Issue 4: Handling of the GP symbol(s) between the slots in MCSt
This issue was raised in the last meeting and the following FL proposal can be considered as a starting point for further study:
	Proposal 3-6 (I): 
FFS until the next meeting (RAN1#113), how to handle the GP symbols between the slots in MCSt. The following aspects should be considered.
· Whether rate matching of PSSCH in the GP symbol is done for the current slot or next slot.
· How to achieve FDM if MCSt is not full RB set and PSSCH is transmitted in the GP symbols
· If different TBs are supported for MCSt, from the receiver’s perspective, a RX/TX switching gap should be kept between two adjacent slots
· Issues with single TB, multiple TBs, multiple UEs/MCSt, PSFCH gap, hidden node
· Further work needed on PSSCH DMRS pattern, TBS calculation between TX with/without GP symbol, min-PSSCH-to-PSFCH timing.
· If CPE is applied, how to handle the inter-UE blocking between 16us and 25us transmission gaps.



The motivation of filling the GP symbol is to guarantee the continuing transmission of MCSt. If PSSCH is transmitted in the GP symbol, that is, PSSCH symbol is extended from 12 to 13, critical complexity increase may be caused. Each RX UE performing PSSCH decoding should additionally identify whether the PSSCH symbol is 12-symbol length or 13-symbol length, leading to noticeable impact of original NR SL design. Furthermore, issues listed in the FL proposal should also be resolved, such as how to achieve FDM, how to consider the RX/TX switching gap and the physical layer structure related impact. All of these issues require further consideration and discussion among the group, which is not preferred at this late stage of Rel-18. 
Proposal 35: It is not supported to transmit PSSCH in the GP symbols.

If it is indeed required to fill the GP symbol, using CPE may be a better choice. Consecutive transmissions can be performed by leaving 16us transmission gap between each two slots, i.e., Type 2C can always be performed within a MCSt. Regarding the inter-UE blocking issue, as mentioned in the CPE section, a (pre-)configured default CPE starting position should be selected for transmissions within a COT. If MCSt is performed after Type 1 channel access, a channel occupancy duration is started when the first transmission of the MCSt is performed. For the rest transmissions within the MCSt, which can be considered as transmissions within a COT, a (pre-)configured default CPE starting position (16 us after the last PSCCH/PSSCH/PSFCH symbol) should be selected. An example is shown in Figure 5. The CPE starting position before the first transmission is selected based on the CPE staring position determination method for the case of initiating a COT. In the later transmissions within the COT, CPE can be transmitted from 16us after the last PSSCH symbol to the next AGC symbol.


Figure 5: CPE transmitted before/within a MCSt

Proposal 36: CPE can be transmitted in the GP symbols between the slots in MCSt to guarantee the 16us transmission gap between the slots.

Mode-2 Resource allocation enhancements
For sidelink mode-2 resource allocation, the existing mechanism is applied for the scenario that UEs are working on dedicated spectrum, that is, sidelink UE can ensure that transmissions can be completed on reserved resources without considering the channel being occupied by other technologies. However, for the unlicensed spectrum, UE needs to perform channel access before transmission and can only occupy the channel continuously within a maximum channel occupancy time (MCOT). If an interruption occurs between transmissions, the channel may be occupied by other technologies and subsequent transmission(s) may be delayed or dropped. Therefore, considering the impact of channel access mechanism on sidelink mode-2 resource allocation mechanism, the following potential enhancements should be considered for resource allocation mechanism:
· Type 1 LBT blocking
· The relationship between resource selection and channel access
· The definition of T1 for the resource selection window
· Restrictions on the selected resources

Issue 1: Type 1 LBT blocking
In RAN1#112b-e meeting, the following agreement was achieved regarding this issue[4]:
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Agreement
To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study the following options in a future meeting.
· Option 1:
· UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
· FFS: How to determine value of N
· Option 2: 
· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
· FFS whether / how to achieve this in RA mode 1.
· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures. FFS how to determine/preconfigure the number of extra selected resources.
· Option 4: The expected LBT duration is determined firstly, then resource selection takes into account of the expected LBT duration is performed.
· Option 5: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.
· Option 6: UE excludes frequency resources (if any) previously reserved via SCI by other SL UEs in the corresponding slot, when estimating the detected power within a sensing slot duration in Type 1 channel access.
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.
· Option X: No solution is needed. To avoid inter-UE blocking from performing Type 1 LBT can be handled based on UE implementation (e.g., as the start timing to perform LBT sensing is determined by each UE).



This issue comes from the independent consideration of sensing and LBT procedures, where LBT is performed by detecting energy in one or multiple sensing slots before transmission and sensing is performed by decoding the SCI as well as measuring the SL-RSRP. In this case, energy detection result is always compared with the energy detection threshold no matter whether there are other sidelink UEs transmitting on the channel. That is, even though there are only sidelink UEs transmitting on unlicensed spectrum, channel access failure still may occur due to the undifferentiated detection of the sidelink UEs and other RAT UEs, and thus Type 1 LBT blocking occurs.
Solution provided by option 1 and option 2 aims to resolve this issue by modifying the resource selection procedure which will have a marked impact of legacy NR SL system. Furthermore, selecting resources based on “a reserved resource” may not be reliable, since there are many trigger conditions for a UE to reselect resources in NR SL design, such as re-evaluation, pre-emption, LBT failure and so on. If resource reselection is triggered, operations in option 1 and option 2 will thus be invalid and only complexity of resource selection is increased. Therefore, option 1 and option 2 may not be good solutions to resolve Type 1 LBT blocking issue.
An efficient solution is to consider this issue from LBT’s perspective. That is, energy detection result should take both LBT energy detection and RSRP measurement into account. The impact of other sidelink UEs can be avoided by excluding the detected energy of sidelink UEs from the total energy detection threshold. An example is given in Figure 6. Given that a transmission resource in slot 4 is selected by UE-A, based on the sensing result before the resource selection triggered time n, UE-A then continues performing sensing, i.e., RSRP measurement and SCI decoding, as well as Type 1 channel access before transmission.  During the Type 1 channel access procedure, if UE-A detected a resource is occupied by another SL UE (e.g. UE-B), it should exclude the detected energy of UE-B when performing energy comparison between the detected power and the energy detection threshold, in order to avoid the impact of other sidelink UEs on the Type 1 channel access procedures.


Figure 6: Combined sensing and LBT procedure
Proposal 37: Support Option 7 to resolve the Type 1 LBT blocking issue:
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.

Issue 2: The relationship between resource selection and channel access
This issue has been considered as one of the key issues of SL-U resource allocation procedures, but the solution is still vacant. From our understanding, UE should perform resource selection procedure to determine the corresponding PSCCH/PSSCH transmission resources and then perform LBT procedure. The reasons are provided as follows:
· Firstly, LBT should be carried out at identified resource(s). Otherwise, UE need to perform LBT for all LBT sub-bands, which will cause higher workload for channel access operation especially when multiple LBT sub-bands are configured, such as 100MHz bandwidth. 
· Secondly, the sensing processing time (Tproc,0) and Tx processing time (Tproc,1) should also be considered. If UE starts to perform resource selection after the successful LBT procedure, other RAT can access and occupy the channel due to the gap of sensing and Tx processing time. Then, the previous LBT success will be useless. 
Based on the above considerations, the starting time of channel access should be after the resource selection time of the PSCCH/PSSCH transmission.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Proposal 38: Considering the complexity and efficiency of SL-U channel access, it is preferred that UE should perform resource selection procedure first and then perform channel access procedure.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]
Issue 3: The definition of T1 for the resource selection window
This issue was raised in RAN1#112 meeting but failed to achieve an agreement. In the last meeting, related discussion was not triggered since this issue has been identified as an intra-UE issue which should be handled by RAN2 according to RAN2’s agreement included in the LS [15]. However, after further discussion among the group, it is clear that LBT parameters and resource selection are RAN1 domain even for intra-UE case and RAN1 should continue these discussions.
Proposal 39: RAN1 to study how PHY performs SL candidate resource selection with the consideration of LBT impact (intra-UE case).

According to the design of NR SL,  is up to UE implementation under  . If resource is selected immediately after the resource selection time, there may not have sufficient time for a UE to perform Type 1 channel access procedures. Therefore,   should be redefined as  , where  is the minimum duration of Type 1 channel access.
Proposal 40: For a UE  performing Type 1 channel access procedures,    is redefined as   , where  is the minimum duration of Type 1 channel access.

Issue 4:  Further restrictions on resource selection
Comparing with legacy NR SL, additional channel access procedures should be performed by a SL-U UE, and thus requiring resource allocation enhancement in order to reduce the impact of channel access. Except for the issues discussed above, further restrictions on resource selection should also be considered from the perspective of both time domain and frequency domain.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Regarding time domain, it is proposed to consider the received COT when performing resource selection. For example, the received COT can be used to identify resource selection window or be considered as the restrictions for resource selection. UE can select resources within the received remaining COT so that only Type 2 channel access whose duration is determinate and much smaller than Type 1 channel access is required to perform. 
Regarding frequency domain, prioritize the resource selection within one sub-band is preferred, in order to increase the probability of successful channel access. And if UE cannot find appropriate resources from any single sub-band, joint resource selection among multiple sub-bands can be adopted.
Proposal 41: The following enhancements for resource selection procedure can be further studied:
· Selecting resources with the limitation of COT in time domain
· Selecting resources within one sub-band in frequency domain

Conclusion
In this contribution, issues of channel access mechanism for sidelink on unlicensed spectrum are discussed. Observations and proposals are given as follows:
Proposal 1: Regarding CAPC for SL, mp=1 can be additionally used with p=1 for such as S-SSB and PSFCH transmission.
Proposal 2: The ending time of the first transmission burst, where at least one PSSCH with ACK/NACK HARQ-ACK enabled is transmitted, should also be considered as another ending time of SL reference duration.
Proposal 3: Groupcast option 1, i.e. NACK-based HARQ feedback, is not supported for SL-U.
Proposal 4: When all transmissions within the latest SL reference duration have SL-HARQ feedback disabled,
· 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 .
Proposal 5: The (pre-)configurable ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, and the ratio can be calculated as the ratio of the received ACK feedbacks to the total feedbacks expected to be received.
Proposal 6: When Type 2A channel access procedure is applied to S-SSB transmission as discovery burst in NR-U, the total S-SSB transmission duration per UE is at most 1ms and the duty cycle is at most 1/20 with the time interval of duty cycle defined as S-SSB period, i.e., 160ms.
Proposal 7: Within a shared channel occupancy, Type 2 channel access procedures are applicable to PSFCH transmission in SL-U.
Proposal 8: Type 2A channel access procedure is applicable for PSFCH transmissions for a UE without a shared channel occupancy, with the total PSFCH transmission duration per UE is at most 1ms and the duty cycle is at most 1/20 with the time interval of duty cycle defined as S-SSB period, i.e., 160ms.
Observation 1: The definition and limitations are both different between Type 2A channel access and SCSt.
Proposal 9: Type 2A channel access procedures and SCSt should be discussed separately for S-SSB and PSFCH transmission.
Proposal 10: UE may perform S-SSB or PSFCH transmission as SCSt without sensing the channel when the transmission meets the regulation for SCSt in each country.
Observation 2: The definition of CPE starting position for PSCCH/PSSCH can be discussed separately for transmission within COT and transmission outside COT.
Proposal 11: When multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for the case of initiating a COT, consistent CPE determination method is used for the case of partial RB set resource allocation and full RB set resource allocation.
Proposal 12: When multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for the case of initiating a COT, UE selects a (pre-)configured default CPE starting position according to the reservation information.
Proposal 13: When multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for the case of initiating a COT, UE selects one of the multiple CPE starting positions according to the CAPC level when no reservation information is detected on the slot that UE is intended to occupy.
Proposal 14: When multiple CPE starting positions are (pre-)configured for PSCCH/PSSCH, for transmissions within COT, a (pre-)configured default CPE starting position is selected by the UE.
Proposal 15: Revising the agreement in RAN1#112b-e to correctly interpret Option 2.
Proposal 16: CPE starting candidate position(s) sets are (pre-)configured as follows:
· For the set of CPE starting candidate position(s) for transmission outside COT:
· A default CPE starting position is (pre-)configured for the case when reservation information is detected.
· Additional multiple CPE starting positions are (pre-)configured based on the CAPC level.
· For the set of CPE starting candidate position(s) for transmission within COT:
· A same or different default CPE starting position is (pre-)configured comparing with the case of transmission outside COT.
Proposal 17: The CPE starting position for PSFCH should be (pre-)configured in each RP within the symbol just before the next PSFCH symbol.
Proposal 18: A single CPE starting position is adopted for S-SSB transmission. The CPE starting position should be (pre-)configured within the symbol just before the next AGC symbol.
Proposal 19: Support FL proposal 2-1 in RAN1 #112b-e meeting:
· When the gap between the transmission(s) by a UE following transmission(s) by another UE is 16μs and the duration of the corresponding transmission is at most 584µs in a shared channel occupancy, it is up to UE implementation to perform either Type 2B or Type 2C channel access procedures.
Proposal 20: A responding UE is allowed to transmit PSFCH(s) to UE(s) other than the initiator.
Proposal 21: A responding UE can transmit PSSCH/PSCCH to destination ID other than the source/destination ID of the COT initiating transmission.
Proposal 22: COT sharing information should also include the remaining COT duration and applicable RB set(s).
Proposal 23: Both 1st and 2nd stage SCI should be considered as container for COT sharing information.
Proposal 24: The following conditions should be introduced under which UE can perform COT sharing:
· UE has data to transmit.
· The remaining COT is larger than a (pre-)configured threshold or the channel access priority value is larger than a (pre-)configured value.
Proposal 25: UE-to-UE COT sharing started with S-SSB or PSFCH transmission is not supported.
Observation 3: In NR-U, the COT sharing duration is a relative time, and the absolute duration of the COT depends on how many gaps of duration greater than 25μs are within the COT. 
Proposal 26: The cast type should be considered for COT sharing operation:
· For unicast and connection-based groupcast, the COT sharing duration can be determined as that in NR-U, and the restriction of the absolute duration of the COT can be up to the regulation of each country.
· For connectionless groupcast and broadcast, the COT sharing ending time for all the COT sharing UEs is an absolute time, i.e. determined by the absolute duration from the starting occasion of COT sharing.
Proposal 27: UE behavior after receiving multiple COT sharing information should be considered, such as the selection among the COT and the determination of the corresponding CPE starting position.
Proposal 28: Support FL proposal 5-1 in RAN1 #112b-e meeting:
· UE forwarding/relaying information relating to a COT initiated by another UE is not supported in Rel-18. That is, only a COT initiating UE can transmit COT sharing information for its own initiated COT.
Proposal 29: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
Proposal 30: Multiple channel access procedure is not applicable to S-SSB transmission.
Proposal 31: COT sharing mechanism of multiple channel access for PSCCH/PSSCH transmissions is supported.
Proposal 32: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure, in order to guarantee MCSt for single TB.
Proposal 33: For unicast and groupcast, HARQ feedback is transmitted after the whole MCSt transmission is finished and the mapping of PSFCH resource is based on the last PSCCH/PSSCH transmission of the MCSt.
Proposal 34: Higher layer ensure that the CAPC level of a MCSt is a certain value.
Proposal 35: It is not supported to transmit PSSCH in the GP symbols.
Proposal 36: CPE can be transmitted in the GP symbols between the slots in MCSt to guarantee the 16us transmission gap between the slots.
Proposal 37: Support Option 7 to resolve the Type 1 LBT blocking issue:
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.
Proposal 38: Considering the complexity and efficiency of SL-U channel access, it is preferred that UE should perform resource selection procedure first and then perform channel access procedure.
Proposal 39: RAN1 to study how PHY performs SL candidate resource selection with the consideration of LBT impact (intra-UE case).
Proposal 40: For a UE performing Type 1 channel access procedures,    is redefined as   , where  is the minimum duration of Type 1 channel access.
Proposal 41: The following enhancements for resource selection procedure can be further studied:
· Selecting resources with the limitation of COT in time domain
· Selecting resources within one sub-band in frequency domain
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Annex A: System Level Evaluation Assumptions for MCSt
	Parameter
	Value

	Deployment scenario
	Indoor layout Option 1 in RAN1#110 [12]

	Channel model
	NR InH Mixed Office model used in NR-U

	Simulated Bandwidth
	20 MHz

	Subcarrier spacing
	30 kHz

	Traffic model
	FTP model 3 with arrival rate of 20%

	Resource allocation schemes
	· Approach 1: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure. Higher layer selects a set of resources according to a consecutive-slots criterion (new behavior) to achieve MCSt.
· Approach 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure. Higher layer selects a candidate multi-slot resource either randomly (R16/17 behavior)

	Transmission number per TB
	· 3

	Number of slots for MCSt
	· 3

	Performance metric
	· UPT




Approach 1	Approach 2	3.71	4.7699999999999996	
UPT(Mbps)
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