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Introduction
RAN1 #113 made progresses on the channel access sub-agenda item of SL-U. The agreements touched upon fundamental aspects of channel access and triggered related further studies. 
The outline of this contribution to RAN1 #113 is as follows: 
· CW adjustment for Type 1 channel access,
· COT sharing information,
· PSFCH responses in a shared COT,
· Utilization of the channel occupancy,
· CPE starting position selection (autonomous and with indication),
· MCSt (Mode2, Mode 1, and enhancements to support contiguous transmission),
· Other enhancements.
Discussion 
[bookmark: _The_starvation_problem]Type 1 channel access
CW adjustment
In RAN1 #112bis-e we had the following agreements on CW adjustments:
	Agreement (RAN1 #112bis-e)
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 (RAN1 #112bis-e)
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


RAN1 did not agree on the following proposals for CW update in the cases of Groupcast Option 1, Broadcast, Feedback disabled:
	(Suggested modification) Proposal 4-3’ (IV), (RAN1 #112bis-e)
If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class p 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. 
· For every priority class p∈1,2,3,4, use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p.
· FFS How to solve unfairness issues in channel access related to CW adjustments that may occur if a UE performs only transmissions not associated with explicit HARQ-ACK feedback, if any.



	Proposal 4-5 (I), (RAN1 #112bis-e)
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 associated with groupcast option 1 for SL-HARQ feedback by the corresponding UE(s), the following option is selected for the CW adjustment.
· For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .


As we have previously discussed in [9] , by ETSI regulations and NR-U spec, there is no need to define CW update rules for the cases where in the latest COT before a CW update instance, only transmissions that are not configured to receive an Ack/Nack HARQ-FB can be found. In practice, if in the latest COT no unicast or groupcast option 2 with HARQ FB enable can be found, the CW will be kept constant.
Some companies pointed out that if the CW is kept constant for GC Option 1, BC, and FB disabled, and a UE intend to transmit only such transmissions, then unfairness issues may arise since the UE could potentially obtain an advantage from never increasing the CW.
In our understanding a system without feedback would not work properly. Furthermore, the decision to use a specific cast or disable feedback is not fully under control of the UE, and rather depends on the traffic.
[bookmark: b00]Observation 1: There is a huge opportunity cost for a UE to perform only transmissions with FB disabled, or BC, or GC Opt1. In the case of a UE performing only such transmissions, the UE would degrade its transmission performance and therefore there are no incentives in adopting only such transmissions.
[bookmark: b01]Observation 2: The decision of what cast to use is not completely under the UE control, rather it depends on the UE’s traffic, which is determine at the application/service layer. So it is not up to UE’s choice to select a specific cast, and therefore there is no way to unfairly abuse the use of a constant CW.
[bookmark: b02]Proposal 1: For the CW adjustment associated with a COT where the UE performs only SL transmissions not associated with HARQ-ACK feedback, support Option 1 as in the FL proposals 4-3 in RAN1 #112bis-e , that is:
· For every priority class p∈1,2,3,4, use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p.
[bookmark: b03]Proposal 2: For the CW adjustment associated with a COT where the UE performs only SL transmissions with groupcast Option 1, support Option 1 as in the FL proposals 4-5 in RAN1 #112bis-e , that is:
· For every priority class p∈1,2,3,4, use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p.
We note also that in RAN1 #112bis-e we had the following agreement in the Phys structure agenda for the TBS determination: 
Agreement
· If a resource pool includes slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· TBS is determined based on a reference number of symbols (denoted )
· Support the following:
· Alt 1: Support Option 4 only
· Note: the options are as below
· Option 4: The reference number of symbols is determined by (pre-)configuration 
· FFS details, e.g., in TS 38.214 Clause 8.1.3.2, whether  replaces   or sl-LengthSymbols or other usage of , whether   is determined in the same way as in legacy NR SL, etc.

See Figure 1: If the reference number of symbols for TBS computation is configured to be greater than those corresponding to a transmission from the second starting symbol (blue transmission), transmissions from the second starting symbol are more likely to generate NACK FB responses. If the reference duration for CW adjustment is limited to the first slot transmission, irrespective of that transmission's stating position, it may lead to unnecessary CW increases if the starting symbol happens to be the second, which is currently allowed per the agreed definition of reference duration.
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[bookmark: _Ref131075492]Figure 1: Issue of CW update based on a reference duration limited to a partial-slot transmission (2nd starting symbol).
[bookmark: b04]Observation 3:  According to the agreed definition of reference duration, a reference duration may be identified to be a first partial-slot (from 2nd starting symbol) transmission in a COT. In such a case, if TBS is determined according to a reference number of symbol larger than number of symbols in the actual partial-slot transmission, the feedback is more likely to be a NACK which may lead to unnecessary CW increases.   
We note that in NR-U, the reference duration was intended to consider full slots transmissions with no frequency domain puncturing. One simple, yet conservative, solution would be adopting a similar wording, to exclude a partial-slot transmission from consideration for the reference duration. 
[TS 23.213, Section 4.2.2]
The reference duration corresponding to a channel occupancy initiated by the UE including transmission of PUSCH(s) is defined in this clause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier. If the channel occupancy includes a PUSCH, but it does not include any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first transmission burst by the UE within the channel occupancy that contains PUSCH(s) is the reference duration for CWS adjustment.

[bookmark: b05]Observation 4: In NR-U, only transmissions over all resources allocated for the UL transmission can be considered for the reference duration. Similarly, in SL-U, RAN1 could consider only transmissions starting from the 1st starting symbol for the reference duration.
[bookmark: b06]Proposal 3: For the reference duration, only PSCCH/PSSCH transmissions starting from the 1st starting symbol can be considered.
In RAN1 #112bis-e, some companies discussed the need of extending the reference duration if MCSt are performed. It is our understanding that the reference duration will capture only one slot, even in the case that MCSt are performed in the COT. The CW update rules for unicast and groupcast Option 2, as agreed in RAN1 #112bis-e, do not require to extend the reference duration in the case of MCSt.
[bookmark: b07]Observation 5: If a UE performs MCSt in a COT, there is no need of extending the reference duration to multiple slots, that is also aligned with the NR-U approach.
[bookmark: b09]Proposal 4: RAN1 do not support additional definitions of the reference duration for the case of MCSt.
· FFS if only a partial slot transmission occurs in a COT.
[bookmark: _Ref127198876]UE to UE COT sharing 
RAN1 #112 has agreed on the following regarding COT sharing:
	Agreement (RAN1 #112)
· 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 (RAN1 #112)
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



RAN1 discussed on several aspects related to COT sharing in NR-U in the past meetings. So far, a framework for COT sharing in SL-U has been established as follows:
1) Task 1: Determine which UEs are target of a COT sharing indication (identified as responder UEs)
2) Task 2: Determine the eligible transmissions for a responder UE over a shared COT
RAN1 #112 agreements lay the foundations for Task 1 and Task 2 based on legacy L1 logical IDs (those currently available in SCI-2). In order to use COT sharing to the maximum effectiveness, COT sharing across cast types and across session IDs should be supported. In RAN1 #112 agreements, additional IDs are mentioned to achieve these cross-cast and cross-session COT sharing features.
[bookmark: b10]Proposal 5: Support COT sharing targeting multiple UEs, across cast types, and across different sessions (potentially different logical IDs within the same cast type) to maximize channel access efficiency and throughput.
To support cross-session and cross-cast COT sharing, the addition of (one or more) logical ID(s) in COT sharing information could provide a broader set of receiver UEs with the necessary information for determining eligible transmissions (see Option 1 in Figure 2.
[bookmark: b11]Observation 6: Additional logical IDs in COT sharing information can support cross-session and cross-cast COT sharing.
[bookmark: b12]Proposal 6: Support additional logical ID(s) in COT sharing information.
· FFS: number of additional IDs
In R16/R17 NR SL, there is no grouping of logical IDs related to communications with a given UE or a group of UEs. For unicast communications, each unicast source/destination ID pair is associated with an RRC connection. For groupcast and broadcast, there is no RRC connection, rather the destination ID used for communicating to a group is generated at the application layer. 
[bookmark: b13]Observation 7: A method for grouping all the logical IDs related to communications with a COT initiating UE can be beneficial to support cross-cast and cross-session COT sharing.
A new ID related to a shared COT could be introduced and provided by a COT initiator UE alongside COT sharing information (see Option 2 in Figure 2). The new COT sharing ID is fixed by the COT initiating UE, and is mapped to a set of eligible logical IDs that can be used over the COTs for which COT-SI carries such an ID. The COT initiator UE will provide support for grouping a set of allowable logical IDs under a COT sharing ID. More details on how COT sharing IDs can be used can be found in our contribution to RAN1 #112 [9]  
[bookmark: b14]Proposal 7: RAN1 studies new COT sharing ID in COT sharing information, to signal COT sharing associated to a set of links (logical IDs)
· FFS mapping of COT sharing ID to logical IDs (e.g.,  unicast source/destination ID, or destination ID for groupcast and broadcast).
[image: Diagram

Description automatically generated with medium confidence]
[bookmark: _Ref131607265][bookmark: _Ref127198665]Figure 2: Logical IDs currently available in PSCCH/PSSCH from a COT initiator.
[bookmark: _Ref133843389]COT sharing information
In RAN1 #112bis-e we had agreements on the content and container of COT sharing information (COT-SI):
	Agreement (RAN1 #112bis-e)
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.



	Agreement (RAN1 #112bis-e)
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


In our view, in RAN1 #113 the working group should make a decision on how to indicate the time/frequency information of the shared COT region. In order to achieve this goal RAN1 can take into consideration one of the two approaches of NR-U as baseline:
· DL-to-UL COT sharing: the gNB indicate the shared RB sets with a bitmap and the remaining COT duration (see [4] Section 11.1.1). It is understood that the gNB will also provide a scheduling to the UE for transmissions over the shared COT and therefore the gNB mandates that UE’s transmission(s) occur at specific time location(s). The gNB also provide channel access type and CPE when providing the scheduling message to the UE via DCI 1_x.
· UL-to-DL COT sharing: the UE uses a codepoint in CG-UCI to signal an entry of a table to the gNB (see [6] in Section 4.1.3). The entry contains several information as the offset for the start of the shared region, a number of slots for the duration of the shared region. It is understood that the gNB can occupy the shared region flexibly, according to its own need of performing trnamsissions.
It is our understanding that the UL-to-DL COT sharing model is more suitable for SL-U, since no UE can provide scheduling messages to other UEs. A UE that receives COT sharing information as in the UL-to-DL model, can flexibly occupy a portion of the shared region according to its selected resources (Mode 2) or grant received by the gNB (Mode 1). 
[bookmark: b15]Observation 8: The NR-U DL-to-UL COT sharing framework seems not suitable for SL-U. That is, due to the absence of scheduling messages between UEs,  indicating only the remaining COT-duration may be insufficient to convey to a responder UE the information on when it can start transmitting on the shared COT. 
[bookmark: b16]Observation 9: The NR-U UL-to-DL COT sharing framework is suitable for SL-U. That is, the COT initiating UE can indicate a specific COT shared region (sub-region of the whole COT) in each COT-SI so that a responder/set of responders can transmit flexibly in such a region according to autonomously selected resources (Mode 2) or granted resources by the gNB (Mode 1).
A initiator UE can include the COT-SI in multiple SL PSCCH/PSSCH transmissions (see Figure 3, green indications). The COT-SI can be addressed to the same UE, so that reliability of deciding COT-SI can be improved by repetition. 
[bookmark: b17]Observation 10: COT-SI can be repeated in multiple PSCCH/PSSCH transmissions from the COT initiating UE to increase its decoding reliability.
The COT-SI can be addressed also to different UEs, so that multiple UEs has the chance to use the shared COT. If multiple UEs are addressed by the multiple COT-SIs, the initiator UE could provide different time/frequency information in each COT-SI to provide different shareable regions to different UEs (see Figure 3, green and orange indications). This can be particularly useful if the initiator UE shares different regions based for example on existing resource reservations from different UEs (see Figure 3, green and orange SCI-1 reservations). In that case the initiator can provide to each UE a shareable region so that such a UE can therein perform the reserved transmission. In practice, under this framework, the initiator UE is allowed to form a COT with the transmissions from several UEs, similar to a scheduling approach, but only to inform responder UEs on the time/frequency resources that are up for sharing (a shared region is provided to each responding UE and can be tailored to the responding UE’s needs). The different shared regions can be defined by the initiator UE so that responder UEs can perform FDMed or TDMed transmissions (in Figure 3 we depicted TDM approach). 
[bookmark: b18]Observation 11: The COT initiating UE can provide different COT-SIs across different PSCCH/PSSCH transmissions, each of which can target different UEs/sets of UEs, and for a different time/frequency portion of the COT.
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[bookmark: _Ref133586959]Figure 3: The COT initiating UE can provide a COT-SI in each PSCCH/PSSCH transmission. Each COT-SI can indicate the same or a different shared COT region within the COT.

[bookmark: _Ref134636069][bookmark: b19]Proposal 8: The NR-U UL-to-DL COT sharing framework is used as the baseline in SL-U. That is:
· A COT-SI indicates the time information of a shared region with offset/duration indexes,
· A COT-SI indicates the frequency information of a shared region with RB sets bitmap,
· A COT initiating UE can repeat the COT-SI across multiple PSCCH/PSSCH transmissions,
· Note: the offset/duration information may need to be updated across different transmissions,
· A COT initiating UE can transmit different COT-SIs across multiple PSCCH/PSSCH transmissions.
Eligible PSFCH responses in shared COT
In RAN 1 #111 we had the following agreement on the eligibility of PSFCH responses on a shared COT:
Agreement (RAN1 #111)
For UE-to-UE COT sharing,
· …
· 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
· …

In RAN1 #112 and RAN1 #112bis-e the following proposal was discussed without reaching an agreement due some companies having concerns on allowability in ETSI regulations and NR-U:
Proposal 5-2 (III), RAN1 #112bis-e: 
When receiving a grant/indication to use a PSFCH occasion in a shared COT, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator.
· FFS: details on the grant/indication to use a PSFCH occasion in a shared COT

We believe that an agreement on the above FL proposal would have substantial benefits:
· More transmissions ensuring continuity of transmissions over the COT (e.g. the initiator may lose the COT due to large gap if there is a slot in the COT with PSFCH symbols and the initiator neither expects to receive PSFCH nor has a PSFCH to transmit).
· More chances to deliver HARQ FB (a UE2 that wants to transmit a PSFCH to UE3 may not be able to complete Type 1 channel access procedure within the gap in symbol 10 if it is in proximity of the COT initiator UE1)
· There won’t be any damage in terms of collision if we allow more UEs to send PSFCH
· the chances that the transmission of PSFCH from a UE2 to a UE3 (different from the COT initiator UE1) would collide with a PSFCH from a UE4 to the COT initiator UE1 are slim, due to the size of the resource pool compared to the resources needed for PSFCH transmission.
On companies concerns about whether this is allowed or not, we identified that in ETSI regulation a COT initiating device can simply grant another responding device to use the shared COT. In our understanding if a UE in SL-U is target of COT-SI and is indicated that can transmit PSFCH in the shared COT, then it should be allowed to transmit its PSFCH without the constraint of transmitting at least one to the COT initiating UE. This behavior could be enabled, for example, with an indication in COT-SI/SCI, so that the initiator grant that the responder(s) can send their PSFCH even if the initiator is not a target.
[bookmark: _Ref127522526][bookmark: b20]Proposal 9: Support FL’s Proposal 5-2 (III) from RAN1 #112bis-e, i.e., when receiving a grant/indication to use a PSFCH occasion in a shared COT, responding UE’s PSFCH transmission(s) within RB set(s) corresponding to the 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. 
CPE starting positions
PSCCH/PSSCH
[bookmark: _Ref134008731]Initiating a COT 
In RAN1 #112bis-e, we agreed on a working assumption for the framework for CPE selection when initiating a COT for PSCCH/PSSCH:
	Working assumption (RAN1 #112bis-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


This was a step forward to further detail the baseline framework agreed in RAN1 #111:
	Agreement (RAN1 #111)
· …
· 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


In our view the working assumption can be used as the backbone for autonomous CPE selection by a UE, and the next step is making decisions on the exact framework. This includes details for the two cases mapped to the two main bullets of the RAN1 #112bis-e agreement, which can be summarized as follows:
· Criterion 1: Selection of a CPE for concurrent transmissions across UEs (avoids inter-UE blocking)
· Criterion 2: Selection of a CPE for collision resolution across UEs (uses inter-UE blocking)
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Figure 4: Example (SCS 30 KHz, with CPEs confined in symbol 13) of multiple CPEs (to resolve collisions) and default CPE starting position (specific version of CPE for concurrent transmissions), and the two selection criteria.
On aspects related to Criterion 1 and Criterion 2, the following details need to be decided on:
1) Pre-configured (fixed) default CPE vs. dynamically determined default CPE (e.g., highest priority from reservations) for Criterion 1
2) [bookmark: _Ref134786308]How to use reservation information for both Criterion 1 and 2
a. Whether/how a comparison of the reservations’ RSRP and EDT should be considered
3) Whether the partial RB set transmitter can use Criterion 2,
4) Whether the full RB set transmitter can use Criterion 1,
5) Whether the outlined framework is applicable to Mode 1 (assuming that it targets at least Mode 2).
6) Whether the outlined framework is applicable (in some capacity) to the COT sharing case
These aspects are discussed in detail point-by-point, and a proposal with an overall refined framework is then provided.

1) Pre-configured (fixed) default CPE vs. dynamically determined default CPE
This detail concerns two paradigms to determine the CPE for concurrent transmissions under Criterion 1:
· Option A (fixed): A fixed default CPE position is pre-configured, see Figure 5.
· Option B (leader/follower): A default CPE position is dynamically determined (e.g., based on the information contained in received SCI-1 reservation(s) and transmitted one), see Figure 6. In this case the UE transmitting a reservation is the “leader” and the UE receiving the reservation is the “follower”.
While Option A has no dependency from how many reservations are received and their priority, Option B will determine the CPE for concurrent transmission based on the highest priority among the priority of reservations. In practice, Option A and Option B achieves a similar goal, that is setting an aligned CPE across UEs, where in Option B this aligned CPE “shifts” depending on the set of reservations and respective priorities. Option B will achieve concurrent transmissions (avoiding inter-UE blocking) locally (e.g., in a cluster where UEs are able to decode the reservations), while different understanding of this dynamically determined default CPE may occur across different regions (e.g., at the edge of two different clusters, where two UEs at the edge of the respective cluster can dynamically determine the default CPE according to different received reservations) which may cause inter-UE blocking for UEs at the edge of different regions. Furthermore, in Option B, if some reservations are not decoded by some UEs due to several reasons, this may create a different understanding of the selected default CPE. This issue is to some extent present in Option A too, since a UE may not be able to decode reservations at all, and therefore missing on the opportunity of using Criterion 1 instead of Criterion 2. It is unclear whether or not these are severe disadvantages of Option B (which can cause inter-UE blocking of UEs that decode different sets of reservations). Nevertheless, Option A seems less complicate, and due to time concerns, preferable.
[bookmark: b21]Observation 12: On the determination of a CPE for concurrent transmissions (default CPE) for PSCCH/PSSCH when initiating a COT, a fixed pre-configured default CPE may have less workload compared to a dynamically determined default CPE (e.g., highest priority among the detected and the transmitted reservations).
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[bookmark: _Ref134006763]Figure 5: Example of pre-configured default CPE (Option A) within a set of CPEs as in Option 2, for SCS 30 KHz.
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[bookmark: _Ref134006756]Figure 6: Example of dynamically determined default CPE (Option B) within a set of CPEs as in Option 2, for SCS 30 KHz.

2) How to use reservation information
As explained at the beginning of Section 2.3.1.1, Criterion 1 is used for determining a CPE for concurrent transmissions at a target initial slot. In this aspect, having partial RB set allocation is not sufficient to determine using Criterion 1, since partial RB sets transmissions from different UEs can still collide, therefore it seems natural to consider reservation information as an indicator of potential collisions. In the case of receiving reservations for the target initial slot, if the resource is not excluded in re-evaluation or preemption check (this happens before the CPE determination), the UE can use Criterion 1. If the UE has reserved resources in the target initial slot, it should be able to use Criterion 1 as well (since it informs other UEs that it is using Criterion 1, those UEs will perform their re-evaluation and preemption checks, and if the resource is not excluded can use Criterion 1 too). If the UE that has reserved resources in the target initial slot also receives reservations for the same slot, it determines if can still use Criterion 1 as per the rule defined for UEs that (only) receive reservations.
[bookmark: b22]Observation 13: Reservation information can be used to support the selection of a (default) CPE for concurrent transmissions across UEs (avoid inter-UE blocking) starting at a target initial slot. When resources for the slot initiating a set of transmissions have been reserved, aligning transmissions with the same CPE is beneficial (if the resource is not re-selected according to re-evaluation and preemption checks).

2a)   Whether/how a comparison of the reservations’ RSRP and EDT should be considered
It is possible that a UE that receives reservations, detect a low enough RSRP related to those reservations (resource is not excluded in re-evaluation or preemption check), so that even if different CPEs are used, the inter-UE blocking would not occur (see Case 1 in Figure 7 and Figure 8). In that case the UE does not need to use Criterion 1 to determine a CPE for concurrent transmissions, since concurrent transmissions can occur without inter-UE blocking for any selected CPE. That is an additional condition can be used for Criterion 1, that is that when a UE receives a reservation, that reservation is considered for CPE selection only if the RSRP is above the EDT threshold.
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[bookmark: _Ref134011697]Figure 7: Three cases of a received reservation’s RSRP relative to RSRP exclusion level and EDT (exclusion level > EDT).
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[bookmark: _Ref134011701]Figure 8: Three cases of a received reservation’s RSRP relative to RSRP exclusion level and EDT (exclusion level < EDT).
[bookmark: b23]Observation 14: Assume a UE1 that receives a resource reservation from UE2 for a target initial slot (and has not reserved resources in the same slot).  If UE1 determines that transmissions will be performed (according to re-evaluation and preemption checks), such a UE cares about aligning its CPE with the one of the reserving UE2 (to avoid inter UE blocking) only if the reservation’s RSRP is above the EDT. Otherwise inter-UE blocking would not occur and transmissions can happen concurrently no matter the chosen CPE.

3)   Whether the partial RB set transmitter can use Criterion 2
As we have discussed in 2) “How to use reservation information”, partial RB set transmitters can collide in general, and we have a way to treat this case via CPE selection when reservation information is not available. 
[bookmark: b24]Observation 15: Criterion 2, can be considered as the “baseline” selection policy regardless a UE having a partial vs. full RB set allocation. On the other side Criterion 1 is in our view an “upgraded” selection policy that can be accessed in some cases (based on reservation information).

4)   Whether the full RB set transmitter can use Criterion 1
Full RB sets transmissions from different UEs can still be tolerated in NR SL even if they are concurrent (based on mutual RSRP level and re-evaluation or preemption checks). In this regard, we believe that there is no need to restrict the use of Criterion 1 to UEs that have a partial RB set allocation. If the restriction is not applied, it is intended that a UE with partial RB set allocation is more likely to retain the selected resources in re-evaluation or preemption checks when the received reservations are for the same initial slot (lower probability of overlapping with other UE’s allocation), while a UE with full RB set allocation is less likely to retain the selected resources (assuredly overlapping some subchannels with other UE’s allocation). If the restriction is applied, it is applied as a form of “shortcut”, that is the same as assuming that a UE with full RB set allocation will have assuredly some subchannels overlapping with the reserving UE’s allocation, and the overlapping cannot be tolerated (regardless RSRP level). Therefore, it seems more in line with NR SL principle and ultimately preferable to allow the use of Criterion 1 for both partial and full RB set allocation, as an upgraded CPE selection policy compared to Criterion 2 that can be used based on reservation information.
[bookmark: b25]Observation 16: In NR SL concurrent transmissions of different UEs can still be tolerated even if they have overlapping subchannels (according to RSRP level). Criterion 1 (to select a CPE for concurrent transmissions) can be used by a UE that has either a partial or a full RB set allocation.

5)   Whether the outlined framework is applicable to Mode 1 (assuming that it targets at least Mode 2)
In our view the outlined framework is applicable to both Mode 2 and Mode 1, since in both modes the UE may need to autonomously select a CPE. 
[bookmark: b26]Observation 17: In NR-U the gNB can indicate CPE to UEs in dynamic grant scheduling, which can be also supported in SL-U. In NR-U also autonomous CPE selection is supported for UEs to which a configured grant is provided, therefore the framework agreed in RAN1 #112bis-e can be used also in SL-U for Mode 1.
[bookmark: b27]Observation 18 The framework for autonomous CPE selection can be supported for both Mode 2 and Mode 1 operations. Details for applicability in Mode 1 can be further studied.
It may be possible to further support CPE indication in Mode 1 dynamic grant as it was supported in NR-U, since the gNB may take care of aligning UE’s transmissions starting positions and properly allocate resources to avoid collisions. In our understanding, if the gNB provides a CPE indication to the UE in DCI 3_x, the indication is to be used with Type 1 channel access (the gNB does not indicate Type 2 channel access for COT sharing since COT sharing is determined between UEs).
[bookmark: b28]Observation 19: For Mode 1 operation, CPE indication in DCI 3_x can be supported. The UE can use the indicated CPE when using Type 1 channel access.

6)   Whether the outlined framework is applicable (in some capacity) to the COT sharing case
In our understanding the framework based on Criterion 1 and Criterion 2 represent a good baseline for autonomous selection of CPE. In some cases of COT sharing the channel access and CPE indication can be provided (if supported), in some of those cases the indication can be used while in some other cases it cannot be used (e.g., a Type 2B is indicated but the responder intends to transmit after a large ), in some other cases the indication may not even be provided by the COT initiating UE (please see a more extensive discussion in Section 2.3.1.2). In summary, in all the cases where the indication is not provided or cannot be used, the responding UE will have to resort to autonomous channel access and CPE determination, and the framework, and the framework from the working assumption can be considered.
[bookmark: b29]Observation 20: In the COT sharing case, even if channel access type and CPE indication is supported, at least in some cases (e.g., indication absent or cannot be used) the responder may have to determine the channel access type and CPE autonomously.
[bookmark: b30]Observation 21: RAN1 keep making decisions on the framework for autonomous CPE selection from the working assumption agreed in RAN1 #112bis-e, and can consider applicability of the framework the case of autonomous CPE selection in COT sharing case.

Proposed framework
To summarize our view on the framework for autonomous CPE selection by a UE to be used at least for PSCCH/PSSCH when initiating a COT, we provide the following proposal:
[bookmark: _Ref134635584][bookmark: _Ref134635579][bookmark: b31]Proposal 10: When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, at least for the case of initiating a COT at a target initial slot:
· (Upgraded CPE determination – Inter UE blocking avoidance) the UE selects a (pre-)configured default CPE starting position if:
· Reserved resources for the target initial slot, or
· Receives a resource reservation with RSRP above the EDT for the target initial slot.
· FFS: limiting the use of this method to partial RB set transmitters.
· (Baseline CPE determination – Collision resolution) 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: applicability of the method for autonomous CPE selection to Mode 1 (e.g., when CPE is not indicated in DCI 3_x)
· FFS: indication of CPE in DCI 3_x
· FFS: applicability of the method for autonomous CPE selection to COT sharing case (e.g., when CPE is not indicated in COT-SI or the indication is not applicable)
· FFS: indication of CPE in COT-SI
[bookmark: _Ref134440647]Sharing a COT 
In the past RAN1 meetings there has been a debate on whether channel access and CPE indication (as in NR-U) should be supported in SL-U, whether the framework agreed in the working assumption from RAN1 #112bis-e is used also for COT sharing, and whether the two can be harmonized. In our view these questions can be answered by structuring the discussion in the following way, that is, RAN1 should discuss the following cases: 
1) Case 1: CPE selected as the indicated from the COT initiating UE, and
2) Case 2: CPE selected autonomously by the COT responding UE.
In our understanding, the selection of CPE is tightly coupled with the selection of channel access type. In RAN1 #110, the applicability of Type 2A, 2B, and 2C channel access was agreed and so far, it is based on the gap between the end of the transmission of the COT initiating UE and the new transmission for which the responding UE is performing the Type 2 channel access. In the past the question of how a UE can determine what channel access to use was raised, and assuming that it is based on a gap, how to measure the gap at the responding UE side. It seems that methods for fully autonomous determination of channel access type and CPE based on a gap measurement can be complex in implementation or even infeasible (e.g., how to make sure that the correct gap is measured? Based on SCI detection? What about a responder UE not monitoring/transmitting/receiving?). Furthermore, if feasible, a channel access type selection based solely on gap measurement can have large impact in RAN4. On the other side we identified that a COT initiating UE (differently from a gNB in NR-U) cannot schedule another UE, and therefore even assuming that a channel access and CPE can be indicated, it is unclear how to ensure that the responding UE can use the indication. In fact, the indication may not be compliant to the actual gap (e.g., a Type 2B is indicated but the responder intends to transmit after a large ), since in both Mode 1 and Mode 2 the COT initiating UE may not be aware of the resource allocation of potential responder UEs. For example, in Mode 1 the initiator may not monitoring the scheduling DCI from gNB to the responder. In another example, in Mode 2 the initiator may not be aware of the resources selected by the responder for the first transmission (when SCI reservation has not been transmitted yet) and for the re-transmissions (the responder may perform re-selection).
[bookmark: b32]Observation 22: In a shared COT, autonomous determination of channel access type and CPE from the responder UE based on a gap measurement may be infeasible, inaccurate, or highly complex. On the other side, an indication from the COT initiating UE (as in NR-U, from the gNB) may also be inaccurate due to the responding UE selecting its resources autonomously.
In our understanding, there is still merit in introducing channel access and CPE indication in SL-U. To obtain an harmonized design for both Case 1 and Case 2, we believe that the task of RAN1 is to specify the conditions under which an indication can be used, and what are the fallback methods to selected channel access type and CPE in the case where the indication is absent or cannot be used. In practice, if the UE can send the indication to be used by the responder(s) for accessing at a specific time, the responding UE(s) can just check if the target time for starting transmissions comply. Conversely if the responder UE is targeting a later TX time (e.g., a later slot) it should interpret the indication to be not valid anymore, and autonomously select the channel access type and CPE. 
[bookmark: _Ref134026990][bookmark: _Ref134026986][bookmark: b33]Observation 23: Pairing a first channel access and CPE indication provided by the COT initiating UE with a second time indication about when the first indication can be used can render the first indication meaningful. The time indication would have a role (applicability of channel access and CPE indication) similar to the TDRA in DCI scheduling in NR-U.
We also observe that if the NR-U UL-to-DL COT sharing model is adopted for SL-U (that use offset/duration to indicate the temporal domain existence of a shared COT region, see Section 2.2.1), the offset parameter for the start of the shared COT region could be reused to better support the indication of channel access and CPE as remarked in Observation 23.
[bookmark: b34]Observation 24: If the NR-U UL-to-DL COT sharing model is adopted for SL-U (that uses offset/duration to indicate the temporal domain existence of a shared COT region), the offset parameter for the start of the shared COT region could be reused to indicate the time location to which the indication of channel access and CPE applies.
[bookmark: b35]Proposal 11: Support offset and duration of COT shared region and channel access type and CPE indications in COT-SI. If a COT responding UE receives such indications can use the channel access type and CPE indication if intend to transmit at the beginning of the slot indicated by the offset parameter.
If each COT-SI (one per PSCCH/PSSCH) can indicate a COT shared region, potentially to a different UE/set of UEs (as outlined in Proposal 8), then the target(s) of the COT-SI can use the channel access and CPE indication (when provided) at the beginning of the shared region (the indication must be tied to a specific time location to be accurate), otherwise select autonomously.
[bookmark: b36]Proposal 12: For channel access type and CPE selection in the case of the shared COT, support both autonomous selection, and selection as per indication of a COT initiating UE (whenever applicable).
· FFS: Applicability of selecting channel access type and CPE as per the COT initiating UE indication.
The indicated CPE can be from a pre-defined set as in NR-U (e.g., support only gaps of 16 , 25 , and symbol time) since when provided, the initiator UE intends to provide some sort of coordination for the responder UE(s). The indicated channel access is tied to the provided CPE (Type 2B or 2C for the gap of 16  and Type 2A for the gap of ). It should be up to a proper initiator UE implementation to provide a correct indication to the responder(s). In practice (Figure 9), if the offset parameter indicates a slot right after the last transmission of the initiator UE, a CPE for a gap of  and Type 2B or 2C channel access can be indicated. If the offset parameter indicates a later slot, then CPE for a gap of  cannot be indicated and only Type 2A can be used. Note also that when the initiator provides TDMed shared regions, it is intended that only the first region can have an indication of Type 2B or 2C with CPE for gap of 16  related to the first offset.
Similarly, for what concerns the channel access and CPE autonomous selection in shared COT, the UE can assume that if the offset time has passed, the better channel accesses are not available anymore (no chances to have a gap of  from the end of the initiator’s transmission), therefore Type 2A channel access could be considered as default. For the CPE selection, the UE can use autonomous selection similarly to the one outlined in Proposal 10 to select a position from a pre-configured Inside-COT set. It is to be noted that in pre-configuration the Inside-COT set of CPEs can be crafted to emphasize more collision resolution on one side (e.g. like Option 2, one or two symbols window depending on SCS), or on the other side to have starting positions only in symbol #13 (e.g., like Option 1, one symbol CPE window) to avoid potential blockage from the tail (symbol #12) of the transmission of a UE transmitting in that slot.
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[bookmark: _Ref134785099]Figure 9: Example of COT sharing with two regions indicated by UE0, to UE1 and UE2 respectively. UE1 follows channel access type and CPE indications from UE0, while UE2 cannot apply indications and make a determination autonomously.
[bookmark: b37]Observation 25: The joint use of a pre-configured Inside-COT set of CPE locations and some pre-defined value(s), can help supporting both autonomous selection, and selection as per indication of a COT initiating UE of the channel access type and CPE starting position.
It should be noted that this approach align pretty well with NR-U, since it uses indication whenever possible (and CPE from a pre-defined set) and when collisions may not be an issue, and rather uses autonomous determinations when collisions may be a risk (and CPE from a pre-configured set as in CG-PUSCH design).
On another note, for Mode 1 and when the gNB provides a CPE indication in DCI 3_x (if supported), the indication is to be used for Type 1 channel access to initiate a COT. If the UE determines to use COT sharing, it can follow the indication from the COT initiating UE instead or apply autonomous selection. 
[bookmark: b38]Observation 26: In the case of a first CPE indication is provided by a gNB to a UE operating in Mode 1 in DCI (if supported), it should be intended for Type 1 channel access. The UE can instead use a second indication provided by the COT initiating UE (if supported and provided) or autonomously select the CPE in the case of COT sharing.
To summarize, we propose hereafter a harmonized framework that encompass selection of channel access and CPE via indication from the COT initiating UE and autonomous selection: 
[bookmark: b39]Proposal 13: For CPE selection for starting PSCCH/PSSCH transmission(s) at an target slot in a shared COT:
· Support offset and duration of COT shared region and channel access and CPE indications in COT-SI. 
· The COT initiating UE can provide a COT-SI in each of its PSCCH/PSSCH, each of which can target a specific UE (or set of UEs) and provide information about a specific shared COT region.
· FFS: limitations for indicating Type 2B/2C channel access and a CPE position after  from the start of symbol #13.
· The COT responding UE that is target of a COT-SI from the COT initiating UE performs one of the following:
· Uses the indicated channel access type and CPE if it is targeting starting transmission(s) at the beginning of the slot indicated by the offset parameter,
· FFS: indicated CPE positions are pre-defined in spec.
· Selects autonomously channel access type if it is targeting starting transmission(s) after the beginning of the indicated by the offset parameter, or if the channel access and CPE is not indicated by the initiator UE.
· FFS: Type 2A channel access is the default channel access type
· FFS: Conditions for using Type 2B or Type 2C channel access types
· FFS: The CPE is selected from a pre-configured Inside-COT set (pre-configured according to Option 1 or Option 2, i.e., CPE positions defined over 1 symbol, or 1 or 2 symbols depending on SCS, respectively).
CPE sets
In RAN1 #112bis-e we had the following agreement on the CPE sets:
	Agreement (RAN1 #112bis-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


In our understanding, the agreement targets the sets for autonomous CPE selection (see Section 2.3.1.1). Following the NR-U approach (sets for autonomous selection supported for CG-PUSH, [5] in Section 6.1.2.3), the sets are to be pre-configured, which provides flexibility of using a CPE window for each set as in Option 1 (1-symbol length for each SCS) or Option 2 (1 symbol length for 15 KHz and 2 symbol length for 30 and 60 KHz SCS). It is still possible to pre-define some CPE locations in spec. to be used when channel access and CPE indication is provided by the COT initiating UE in COT-SI for the COT sharing case (similarly to NR-U, [2] in Table 5.3.1-1, [3] in Table 7.3.1.1.1-4, [3] in Table 7.3.1.1.2-35), if such an indication is supported in SL-U (see Section 2.3.1.2). In our view, the most relevant CPE indication is the one to leave a gap of  in symbol #13, to be used for Type 2B/2C channel access. That is, a CPE for the gap of  in symbol #13 is a candidate to be pre-defined in spec for the COT sharing case with CPE indication. On the other side it is unclear whether the CPE for the gap of  in symbol #13 (or other CPEs) are needed at all, since past the indication of the  gap for using Type 2B/2C, Type 2A might be the default channel access for a COT responding UE (as discussed in Section 2.3.1.2) and an autonomous determination of the CPE might be sufficient.
[bookmark: b40]Observation 27: In NR-U, pre-configured Outside-COT and Inside-COT sets are pre-configured for the case of autonomous CPE selection from the UE in the CG-PUSCH case. In the COT sharing case, CPEs are pre-defined and can be indicated by the gNB that is sharing the COT. A similar approach can be followed in SL-U.
[bookmark: b41]Proposal 14: For autonomous CPE selection, two sets are pre-configured, one for Outside-COT and an Inside-COT.
[bookmark: b42]Proposal 15: For the case of a shared COT when a CPE is indicated by a COT initiating UE (if supported), CPE starting position(s) can be pre-defined:
· The CPE length for the gap of  in symbol #13 is pre-defined, and can be used along with Type 2B/2C indication in COT-SI
· FFS: The CPE length for the gap of  in symbol #13 is pre-defined, and can be used along with Type 2A indication in COT-SI
· FFS: other pre-defined CPE positions in symbol #13 that can be used along with Type 2A indication in COT-SI
PSFCH 
In our view, the CPE positions associated with the 16 us and the 25 us gap are needed for COT sharing (for Type 2B/2C and Type 2A channel access, respectively). The 16 us gap CPE position might also be needed for MCSt (e.g. the case when a UE transmits PSSCH and PSFCH in the same slot within a single TX burst, and performs gap control with CPE filling to avoid performing again LBT, as we note in Section 2.4.3). There may be no strong reason to resolve PSFCH collisions, rather all the UEs should try to align PSFCH transmissions due to the low interference experienced by PSFCHs (mapping, cyclic shifts). Using CPEs located as agreed in Option 1 (within the symbol just before the next AGC symbol) seems to be more suitable.
[bookmark: b43]Observation 28: The CPE starting position to support a gap of  is needed for PSFCH to support transmission over a shared COT with Type 2C or Type 2B access, and might be needed for MCSt with gap control (no LBT is performed if the gap between two consecutive transmissions is at most ). The CPE starting position to support a gap of  is needed for performing Type 2A access for COT sharing. Other CPE starting positions may not be needed, since PSFCH transmissions should avoid inter-UE blocking as much as possible.
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Figure 10: CPE starting positions for PSFCH. In the example the PSFCH periodicity is two slots and the CPE starting positions are configured to be after  and  after the boundary between symbol #9 and #10.
Since one of the objectives of CPE design for PSFCH is to avoid inter-UE blocking thus allowing concurrent PSFCH transmissions as much as possible, we provide the following analysis for the 15 and 30 KHz cases, to discuss the default CPE for PSFCH.
· If all UEs use Type 1 access, either of the CPE positions is a valid choice for the default CPE.
· If a UE1 uses Type 1 access and UE2 uses Type 2 access in a COT shared by UE3, there are two cases:
· Figure 11: If UE2 uses Type 2B or Type 2C access, it means that it is trying to respond to UE3 (initiator of the shared COT) in the same slot (after a short gap). In this case UE1 will likely fail the additional LBT at the end of Type 1 access due to UE3’s transmission (the additional LBT requires a measurement for 34  for the CAPC  of the PSFCH). If the CPE after a gap of  is used, there would not be enough time gap between UE3 and UE2 TXs for it to succeed to perform the  additional LBT measurement.
· Figure 12: If UE2 uses Type 2A access, it means that it is trying to respond to UE3 (shared COT’s initiator) in a later slot (after a large gap). It is possible that no other SL transmissions occur in this large gap, in which case UE1 has a chance to clear the additional  LBT at the end of Type 1 access. If the CPE after a gap of  is used, inter-UE blocking between UE1 and UE2 can be avoided. 
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[bookmark: _Ref134790991]Figure 11: Concurrent PSFCH transmissions for UE1 (blue) and UE2 (orange) using an Outside-COT CPEs set and an Inside-COT CPEs set, respectively. SCS = 30 KHz is depicted.
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[bookmark: _Ref134790979]Figure 12: Concurrent PSFCH transmissions for UE1 (blue) and UE2 (orange) using an Outside-COT CPEs set and an Inside-COT CPEs set, respectively. SCS = 30 KHz is depicted.
[bookmark: b44]Observation 29: For SCS 15 and 30 KHz, the CPE starting position after  from the boundary between symbol 10 and 11 is more suitable as default CPE position to minimize inter-UE blocking between UEs performing Type 1 channel access and UEs sharing a COT with Type 2A channel access.  
Our proposed design for the 15 and 30 KHz SCS cases is as follows:
[bookmark: b45]Proposal 16: At least for 15 and 30 KHz, two CPE starting positions are pre-defined for PSFCH in a RP:
· A first position after  following the boundary between symbol 10 and 11 to be used for Type 2B or Type 2C channel access with COT sharing,
· FFS: the use of this position for gap control in MCSt (the UE is transmitting a PSCCH/PSSCH and then a PSFCH in the same slot without an LBT in between)
· A second (default) position after  following the boundary between symbol 10 and 11 to be used in all other cases.
S-SSB
The discussion for S-SSB is similar to the one for PSFCH. In our understanding a CPE starting position after a gap of  from the boundary between symbol #12 and #13 would be needed for the case where the S-SSB is transmitted in a shared COT after a Type 2C or Type 2B channel access. Such a CPE might also be needed for MCSt (e.g. the case when a UE transmits PSSCH and S-SSB or S-SSB and another S-SSB across two consecutive slots within a single TX burst, and performs gap control with CPE filling to avoid performing again LBT). Furthermore, another CPE starting position would be needed to support the  measurement in Type 2A channel access, in both cases of Type 2A access with duty cycle restrictions (supported only for S-SSB) and Type 2A channel access for COT sharing. See Figure 13 for reference. 
[bookmark: b46]Observation 30: The CPE starting position to support a gap of  is needed for S-SSB to support transmission over a shared COT with Type 2C or Type 2B access, and might be needed when a S-SSB is part of a MCSt (no LBT is performed if the gap between two consecutive transmissions is at most ). The CPE starting position to support a gap of  is needed for performing Type 2A for both the case of Type 2A access with duty cycle restrictions and Type 2A access for COT sharing. Other CPE starting positions may not be needed, since S-SSB transmissions should avoid inter-UE blocking as much as possible.
[bookmark: b47]Proposal 17: At least for 15 and 30 KHz, two CPE starting positions are pre-defined for S-SSB:
· A first position after  following the boundary between symbol 12 and 13 to be used for Type 2B or Type 2C channel access with COT sharing,
· FFS: the use of this position for gap control in MCSt (the UE is transmitting a PSCCH/PSSCH in slot  and then an S-SSB in slot  without an LBT in between)
· A second (default) position after  following the boundary between symbol 12 and 13 to be used in all other cases.
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[bookmark: _Ref134792359]Figure 13: CPE starting positions for S-SSB.
MCSt
For SL-U products to be competitive for the use in high throughput applications over the unlicensed spectrum, it is necessary to support the transmissions of the many TBs composing large files as early as possible (minimize latency) and with the maximum channel access efficiency possible (compact transmission resources). Both those features are supported in other systems deployed in the unlicensed spectrum (e.g., 4G LAA, 5G NR-U, WiFi), and are key enablers for SL-U to stay competitive in the market of technologies operating in the unlicensed spectrum.
[bookmark: b48]Observation 31: MCSt for multiple TBs for transmission as early as possible is a fundamental feature in other systems deployed in the unlicensed spectrum (e.g., 4G LAA, 5G NR-U, WiFi), and is a key feature to be supported in SL-U to stay competitive in the market of technologies operating in the unlicensed spectrum.
MCSt in Mode 2
In RAN1 #112bis-e we had an agreement to send an LS to RAN2 for feasibility questions on three approaches that can be taken to enhance Mode 2 resource selection:
	Agreement (RAN1 #112bis-e)
Send an LS to RAN2 according to the following content for the LS:
	RAN1 has discussed the following approaches to implement/achieve MCSt for SL-U communication. RAN1 would like to seek RAN2’s opinion on the following questions.

Approach 1: “best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) - R16/17 behavior.
· Step 2: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure - R16/17 behavior.
· Step 3: Higher layer selects a set of resources either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior) to achieve MCSt.
· Step 4: Repeat Step 1-3 for different TB if required. 

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

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

Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)

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

Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt


Action to RAN2: RAN1 respectfully asks RAN2 to provide an answer to the questions above.
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Figure 14: Approach 1, 2, and 3 per the current description in the LS to RAN2.
Random selection in MAC layer (either with and without sensing) was introduced for NR SL to reduce collisions for small-data PDB-limited traffic for targeting V2X applications. In SL-U we target high throughput and there is a stress to select resources early reduce latency. It is to be noted that compared to NR SL, in SL-U we have additional features to remove collisions on top of legacy reservations, re-evaluation, preemption, and re-selection. Those features are LBT (on a broader scale) and CPE selection (on a smaller scale).
In Figure 15 we present system evaluations according to the agreed evaluation methodology (pair-wise SL-U + WiFi, single 20 MHz channel, full RB set allocation) to compare two versions of Mode 2 resource selection where each instance target a single TB: 
1. Scheme 1 (Random): essentially the R16 legacy procedure where random selection of single-slot resources is performed.
2. Scheme 2 (Earliest available with best effort concatenation): for a given TB single-slot resources are selected where the one for the first transmission opportunity is the earliest available. Concatenation is achieved as much as possible across multiple TBs (separate resource selection triggers).
It can be noted that a large gain (+457% on average across loads) can be attained with the “earliest available” method. This is because the reduced latency for the first transmission opportunity, and also an effect of “concatenation” is achieved when trying to select the first available resource across resource selection instances (across multiple TBs).
Below we report further details on simulation assumptions:
· SCS = 30 KHz
· RSW 400 slots ahead (T2=400)
· Sensing window capturing 200 slots before the RS trigger
· PSFCH periodicity is 1
· MCOT = 6 ms
· Max Rank = 2
· Maximum number of HARQ processes = 12
· Number of transmission opportunities per TB = 10

[bookmark: _Ref134894675]Figure 15: Scheme 1 (random, legacy R16) vs. Scheme 2 (Earliest available with best effort concatenation) resource selection from a candidate resource sets. Resource selection is performed for each TB independently.
[bookmark: b49]Observation 32: From the reported simulation results it can be observed that a large gain (of the order of +457%) can be obtained by selecting resources for a given TB where the one for the first transmission opportunity is the earliest available (as opposed to random selection) and concatenation is achieved as much as possible across resource selections for multiple TBs.
One limitation of legacy NR SL resource selection is that when MAC triggers PHY to report candidate resources for a single TB, the set of candidates  is generated for selecting single-slot resources for up to 32 transmissions. This was specified to account for the possibility that some of those transmissions may be dropped due to re-evaluation and preemption checks, and to provision for re-transmissions. If HARQ FB is enabled, the resources for any two transmission opportunities have to be spaced enough so that the PSFCH can be received and processed. This behavior requires that the resource selection window is large enough to select the desired number of resources for all the transmission opportunities. This combined with the random selection policy may create a situation where the resource for the first transmission is quite far from the beginning of the resource selection window, that is a high cost paid up front in terms of latency and throughput.
[bookmark: b50]Observation 33: Random selection increases latency and reduces throughput and it is not suitable for high-throughput applications. This is emphasized if a large resource selection window is used (e.g., to select in one shot the resources for all transmission opportunities).
[bookmark: b51]Proposal 18: Support enhancing Mode 2 resource selection so that the resource for the first transmission opportunity of a TB can be selected as early as possible.
· FFS: details.
Regarding the three outlined approaches provide a good starting point for support of MCSt and can be further refined going forward. In our view Approach 2 brings complications in the PHY procedure for defining and handling multi-slot resource generation/exclusion/reporting, but without applying this higher complexity to multiple TBs, therefore can be dropped.
[bookmark: b52]Proposal 19: For Mode 2 enhancements for MCSt, keep considering Approach 1 and Approach 3 for further down-selection. Approach 2 is dropped.
One aspect that may need refinement across the board is Step 3, to enable selection of resources as early as possible. For what concern Approach 1, random selection is currently present in the description of Step 3. Even if random selection is intended only for the resource associated to the first TB of a set of multiple TBs (and rather the following resources for the other TBs can be selected with a consecutive-slots criterion), the outcome could still be throughput loss, as discussed above. In our view, random selection is not suitable for high throughput use cases and should not be mandatory in SL-U. In practice, the resource for the first transmission opportunity of a TB should be selected as early as possible, and try to concatenate with other selected resources (for other TBs). A similar principle of concatenation can be applied when selecting the resources for the other transmission opportunities, also respecting the principle of minimum gap for feedback between any two transmission opportunities.
[bookmark: b53]Proposal 20: For Mode 2 enhancements for MCSt, Step 3 in Approach 1 is modified as follows:
· Step 3: Higher layer selects the (single-slot) resource for the first transmission opportunity of a TB as early as possible and according to a consecutive-slots criterion (new behavior) to achieve MCSt. For the other transmission opportunities, also select according to a consecutive-slots criterion and the minimum gap for PSFCH (if applicable).
· Note: the consecutive-slots criterion is applied between the resource selected across different resource selection triggers.
We note that to apply all these rules at the MAC layer (first available + concatenation, and concatenation for later opportunities + min PSFCH gap) can open up to a lot of cases, and a protocol to handle this in the MAC layer can be very complex. On the other side Approach 3 the complexity of those concatenation rules at the MAC layer is avoided, and once the parameter for the number of consecutive slots is provided to the PHY layer, the multi-slot resource can be simply generated in PHY. With Approach 3, it matters only to select the first transmission opportunity for a batch of resources (the multi-slot resource related to multiple TBs) as early as possible since the PHY layer already ensure MCSt. For the other opportunities only the minimum gap for PSFCH needs to be checked across transmission opportunities. In opposition to Approach 2, the principle of concatenation is not necessary.
[bookmark: b75]Observation 34: Approach 1 and Approach 3 trade off complexity between MAC and PHY procedures for generating a compact set of resources for multiple TBs:
· Approach 1 has higher complexity in the MAC layer (selecting resources for multiple TBs with the principle of consecutive resources across multiple resource selection triggers).
· Approach 3 has higher complexity in the PHY layer (generating multi-slot candidates and performing the exclusion step on multi-slot candidates).
[bookmark: b54]Proposal 21: For Mode 2 enhancements for MCSt, Step 3 in Approach 3 is modified as follows:
· Step 3: Higher layer selects the (multi-slot) resource for the first transmission opportunity of one or more TBs as early as possible. For the other transmission opportunities only the minimum gap for PSFCH should be considered, if applicable. 
For what concerns “FFS RSRP calculation / threshold” in Approach 3, we believe that the natural approach would be to apply the legacy exclusion rule for each of the single-slot resources that compose a multi-slot resource:
[bookmark: b55]Proposal 22: For Mode 2 enhancements for MCSt, Approach 3, Step 2:
· resource exclusion for a multi-slot resource candidate is determined if any of its single-slot resource is excluded according to the R16/R17 exclusion criterion.
For what concerns providing the parameter “number of slots” to PHY layer in Step 1 of Approach 3, in our view this can be determined similarly to the number of transmission opportunities and the number of subchannels for a TB, i.e., according to CBR measurements and :
[bookmark: b56]Proposal 23: For Mode 2 enhancements for MCSt, Approach 3, Step 1:
· the number of slots to be provided from MAC to PHY when triggering generation of candidate resources is determined at the MAC layer similarly to the number of HARQ re-transmission and number of subchannels, i.e., based on , CBR measurement, and pre-configured minimum and maximum values.
For further details on our view on Approach 3, please refer to our previous contribution to RAN1 #112 [9] 
MCSt in Mode 1
To enable MCSt for multiple TBs in Mode 1, we consider that the gNB could provide to the UE a multi-TTI grant, so that the UE can perform LBT until success and then start a transmission burst over the remaining slots of the grant. For multi-TTI grant, a single DCI 3_x grant schedules multiple PSSCH transmissions (multiple TBs). 
[bookmark: b57]Proposal 24: Support enhanced DCI3_x to schedule multiple contiguous slots in mode 1 and further study the minimum signaling required.
Additional details are provided in our companion paper [10] 
[bookmark: _Ref134790905]Optimizations for contiguous burst
For unlicensed band operation, a transmitter UE may prefer continuous transmission of data burst to avoid losing the COT. If there is a gap  in the middle of the transmission burst, an additional type 1 LBT is required. The Rel’16 SL slot structure contains a gap symbol at symbol #13 if the slot does not have PSFCH, or at symbols #10 and #13 if PSFCH is included in the slot as shown in Figure 16.
Additionally, for long data burst in eMBB traffic, some optimization in control signaling, DMRS, AGC and gap symbols could be considered to improve the spectral efficiency.
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[bookmark: _Ref134871907]Figure 16: Rel'16 SL slot structure a) without PSFCH, b) with PSFCH
Close the gap between two contiguous slots
The Rel’16 SL slot structure has one symbol gap at the end of the slot for Tx/Rx switching. The transmitter (Txer) may prefer to occupy the gap symbol between two adjacent slots for contiguous transmission. One alternative is to consider CPE (Figure 17, left sub-figure) to either fill the entire gap symbol (full AGC symbol repetition) or part of it (but at least long enough to make sure the gap is less than 16us, to keep the contiguous access of the channel).
[bookmark: b58]Proposal 25: Within the COT transmission, use CP extension (CPE) of the AGC symbol to fill into the gap symbol of the previous slot so that the one symbol transmission gap in between the slots becomes narrower (at most ).
The gap and AGC symbols between two contiguous slots within the data burst can be used for data transmission to improve the spectral efficiency (Figure 17, right sub-figure). Instead of filling the gap symbol with CPE, one can rate match PSSCH to the gap symbol. Considering the AGC is already trained at the beginning of the burst and no other close by transmitter can clear LBT and start transmission in the middle of the burst, the transmitter may also choose to rate match PSSCH to the AGC symbol after the 1st slot of the burst. The same principles can be also applied in the case of multiple contiguous slots. 
[bookmark: b59]Proposal 26: Within the COT transmission, to fill into the gap symbol of the previous slot, support rate matching of the PSSCH of the previous transmission. 
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[bookmark: _Ref134871932]Figure 17: Closing the gap in between slots: a) use of CP extension b) PSSCH rate matching
Close the gap before the PSFCH symbol
If the slot contains the PSFCH, there is an additional gap symbol at symbol #10. The PSFCH transmission for Ack/Nak may want to share the same COT with the PSCCH/PSSCH in the same slot and the data burst may want to continue with the same COT after the PSFCH. In this case, we may need to close the gap symbol #10.
For the PSFCH transmission, from the experience of NR-U, the following are possible
· Share another SL transmission COT with Type 2C LBT if gap is no more than 16us
· Share another SL transmission COT with Type 2B LBT if gap is 16us 
· Share another SL transmission COT with Type 2A LBT if gap is longer than or equal to 25us 
· Acquire its own COT with Type 1 LBT
For PSFCH to share another SL transmission’s COT, small gap in symbol #10 could prevent WiFi from jumping in and block the PSFCH transmission. If the COT initiating Txer wants to resume the COT in the following slot after the PSFCH symbol, the gap at symbol #10 needs to be  and CPE is needed to fill the gap at symbol #13. 
[bookmark: b60]Proposal 27: For the gap before PSFCH, use CP extension to maintain the right length gap to match the channel access type or keep the COT (less than ).
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Figure 18: Close the gap before the PSFCH: a) 25us gap, b)16us gap, c) no CPE
Other enhancements
[bookmark: _Ref127521554]Mode 2: LBT parameters and Selection window
In R16/17 NR SL Mode 2 resource selection, PHY generates candidate resources over a selection window parametrized by  and , which are implementation parameters constrained by per-SCS processing time and PDB of the data (, and ). While  slots for 30 KHz SCS, the random counter for Type 1 channel access for CAPC  could be as long as 19 slots (19 slots is the length without considering potential CCA failures, and resulting delay to complete the procedure).
[bookmark: b61]Observation 35: In legacy NR SL Mode 2, the resource selection window does not take into account LBT parameters. Therefore, it is possible that a resource is selected before LBT can be completed even for the smallest value of CW.
In mode 2 resource selection for SL-U, PHY could use the priority information conveyed by MAC when triggering resource selection to determine  and  based on LBT parameters. For example, PHY could use  to map to a CAPC level , and determine an offset for the earliest selectable resource according to . Another option is that PHY determines the offset based on the actual backoff counter value randomly selected by the LBT procedure. In Figure 19 we display in an example the offsetting the resource selection window by a time  based on LBT parameters.
[image: ]
[bookmark: _Ref127443605]Figure 19: Example Mode 2 resource selection with a selection window not considering LBT duration (left figure) and considering LBT duration (right figure).
[bookmark: b62]Proposal 28: Support offsetting the resource selection window parameters  and  based also on LBT parameters. RAN 1 can consider the following as offsets:
· FFS: How to offset the resource selection window parameters based on LBT parameters (e.g., contention window value  or contention window value , or the value of the random counter generated based on  at the start of Type 1 channel access). 
Mode 1: LBT failure report to gNB
The WID [1] establishes that in SL-U operation, neither gNB can use Type1 to obtain a COT to share with a UE for SL transmissions, nor can use Type 2 LBT to share a UE-initiated COT. The absence of gNB sensing in the picture for mode 1 operation open new challenges related to the extent of the awareness that the gNB can have of the conditions of the shared channel. Some kind of mechanism for the gNB to acquire the status of the shared channel seems to be needed. 
[bookmark: b63]Observation 36: LBT failure reporting from UE to gNb can be beneficial in Mode 1 operation for scheduling purposes.
Currently each DCI 3_0 can indicate a PUCCH, which will carry one bit for Ack/Nack info per reported TB. There is no distinction between a Nack for LBT failure or one for transmission failure. We would like to distinguish between the following events:
· LBT failed (transmission did not occur)
· LBT passed (transmission occurred), and Nack
· LBT passed (transmission occurred), and Ack
Adding one bit to the report per PSSCH in PUCCH can solve the issue.
[image: Diagram

Description automatically generated]
Figure 20: PUCCH enhancement with LBT failure report for mode 1.
[bookmark: b64]Proposal 29: For Mode 1 operation, support an LBT failure report over PUCCH. 
· FFS: details
· FFS: the case of multi-TTI grant on DCI 3_x
 Appendix: utilization of the channel occupancy time
In RAN1 #112bis-e some discussion sparked on how a channel occupancy can be used for transmissions from the initiator UE and responder UE(s). It seems necessary to align to a common understanding across companies to enable making progresses on several topics as CPE starting positions and MCSt. The points raised were the following:
· Single TX burst (after accessing a COT, without further sensing)
· Multiple TX bursts (with sensing before each TX burst)
· COT initiating device
· Without sharing the COT (stop/resume TXs after a gap in own initiated COT)
· After sharing a COT (come back on own initiated COT after sharing)
· COT responding device (stop/resume TXs after a gap in a shared COT)
We discuss the above topics in detail in the following sections.
Single TX burst 
A TX burst is defined as follows in [6] :
	[TS 37.213, Section 4.0]
-	A DL transmission burst is defined as a set of transmissions from an eNB/gNB without any gaps greater than . Transmissions from an eNB/gNB separated by a gap of more than  are considered as separate DL transmission bursts. An eNB/gNB can transmit transmission(s) after a gap within a DL transmission burst without sensing the corresponding channel(s) for availability.
-	A UL transmission burst is defined as a set of transmissions from a UE without any gaps greater than . Transmissions from a UE separated by a gap of more than 16s are considered as separate UL transmission bursts. A UE can transmit transmission(s) after a gap within a UL transmission burst without sensing the corresponding channel(s) for availability.


That is, a device (gNB or UE) can perform MCSt without performing any sensing between any two consecutive transmissions if such transmissions are spaced at most by a  gap. 
In ETSI regulation, the following text from Load Based Equipment channel access for initiating device can be found, which confirms that consecutive transmissions without channel sensing can be performed only if the gap between any two transmission is at most :
	[ETSI EN 301893, Section 4.2.7.3.2.6]
6) …
a) The Channel Access Engine can have multiple transmissions without performing an additional CCA on
this Operating Channel providing the gap in between such transmissions does not exceed 16 μs.
Otherwise, if this gap exceeds 16 μs and does not exceed 25 μs, the Initiating Device may continue
transmissions provided that no energy was detected with a level above the ED threshold defined in clause 4.2.7.3.2.5 for a duration of one Observation Slot.
…


In summary, both regulation and NR-U specification clearly indicate the same principle, that can (shall be) be reused in SL-U:
[bookmark: b65]Observation 37: A UE can perform MCSt without performing additional channel sensing (besides the channel access to start the MCSt) only if any the gap(s) between any two of the consecutive transmissions is at most .
Due to the SL slot structure including a gap symbol in symbol #13 and in symbol #10 (for slots including the PSFCH symbols), it is necessary that RAN1 agrees on a method to fill gap symbols between consecutive transmission, so that the gap can be constrained to be at most . This was tackled by the FL lead in RAN1 #112bis-e under Proposal 3-6, which was not agreed:
	Proposal 3-6 (I), RAN1 #112bis-e:
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. 


In our view, both CPE (of the next transmission) and PSSCH rate matching (of the previous transmission) are valid methods to achieve the goal. Further details are provided in Section 2.4.3. 
[bookmark: b66]Observation 38: It is necessary to support methods for a single UE performing MCSt to reduce the gap between any two consecutive transmissions to be up to  (e.g., CPE and/or PSSCH rate matching), in order to perform transmissions within the MCSt without performing additional channel sensing (besides the channel access to start the MCSt).
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Figure 21: Examples of filling gaps for MCSt: a) with CPE (displayed also PSFCH transmissions), b) with PSSCH rate matching.
Multiple TX bursts
 COT initiating device
Without sharing a COT
In our understanding stopping and resuming transmission in an own initiated COT is not supported in NR-U. 
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Figure 22: Example of a non-allowed behavior in NR-U: Device 1 performs a 1st TX burst, stops transmissions (e.g., for 25 ), performs a Type 2 channel access in the gap (e.g. Type 2A), and resume transmissions on a 2nd TX burst, all within its own initiated COT.
For the gNB, it cannot be found any text that mention this behavior. Moreover, from the gNB side, there is no applicability of Type 2 channel access for this use case (the applicability of Type 2 channel access for the gNB is limited to a UE initiated COT). For the UE there is some text (see referenced text below) related to stopping and resuming transmission after a gap larger than  but it is related to a gNB initiated COT where the UE is scheduled for consecutive transmissions without gaps and the UE drops some of the transmissions. The case of resuming after sharing a COT is discussed further in Section 2.6.2.2. 
	[TS 37.213, Section 4.2.1.0.1]
For contiguous UL transmissions(s) including a transmission pause, the following are applicable:
-	If a UE is scheduled to transmit a set of consecutive UL transmissions without gaps using one or more UL grant(s), and if the UE has stopped transmitting during or before one of these UL transmissions in the set and prior to the last UL transmission in the set, and if the channel is sensed by the UE to be continuously idle after the UE has stopped transmitting, the UE may transmit a later UL transmission in the set using Type 2 channel access procedures or Type 2A UL channel access procedures without applying a CP extension. 



[bookmark: b67]Observation 39: NR-U, the case where a device interrupts transmissions over its own initiated COT (for longer than ) and resume transmitting after a channel sensing, is not supported, left aside after sharing the said COT.
Furthermore, in ETSI regulations, there is some text about potentially resuming transmissions after a  gap (see below), nevertheless this was never supported in NR-U:
	[ETSI EN 301893, Section 4.2.7.3.2.6]
6) …
a) The Channel Access Engine can have multiple transmissions without performing an additional CCA on
this Operating Channel providing the gap in between such transmissions does not exceed 16 μs.
Otherwise, if this gap exceeds 16 μs and does not exceed 25 μs, the Initiating Device may continue
transmissions provided that no energy was detected with a level above the ED threshold defined in clause 4.2.7.3.2.5 for a duration of one Observation Slot.
…


Since the WID indicates to reuse NR-U channel access, in our view there is no need to go back and discuss new cases based on regulations, also considering the limited time before the end of R18.
[bookmark: b68]Observation 40: There is no need of pursuing supporting the case for SL-U where a device interrupts transmissions over its own initiated COT (for longer than ) and resume transmitting after a channel sensing, left aside after sharing the said COT.
[bookmark: _Ref134872680]After sharing a COT
For the case where a device share a COT to another device and then intend to resume transmission after the responding device’s transmissions, our understanding is that in NR-U the case is supported for the gNB initiated COT, but not supported for the UE initiated COT.
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Figure 23: Device 1 performs a 1st TX burst, stops transmissions (e.g., for 25 ), Device 2 performs a Type 2 channel access in the gap (e.g. Type 2A) and starts transmitting, after it stops Device 1 performs a Type 2 channel access in the gap (e.g. Type 2A) and starts transmitting (resumes transmissions in its own initiated COT after sharing it).
For the gNB initiated COT, the gNB indicates the remaining COT duration and available RB sets in DCI 2_0 and schedules the UE to transmit on some portion(s) of it, so that the determination of the regions that can be further used by the gNB itself are non-ambiguous. The following text from TS 37.213 is hereby referenced:
	[TS 37.213, Section 4.1.3]
For the case where a gNB uses channel access procedures as described in clause 4.1.1 to initiate a transmission and shares the corresponding channel occupancy with a UE that transmits a transmission as described in clause 4.2.1.2, the gNB may transmit a transmission within its channel occupancy that follows the UE's transmission if any gap between any two transmissions in the gNB channel occupancy is at most . In this case the following applies:
-	If the gap is  or , the gNB can transmit the transmission on the channel after performing Type 2A or 2B DL channel access procedures as described in clause 4.1.2.1 and 4.1.2.2, respectively.
-	If the gap is up to , the gNB can transmit the transmission on the channel after performing Type 2C DL channel access as described in clause 4.1.2.3.


For the UE initiated COT, the UE indicates offset/duration of the shared COT region in CG-UCI (codepoint indicating an entry in a table). It is up to the gNB to use portion(s) of the shared region with the applicable Type 2 channel access. The UE has no information on whether and for how long the gNB is going to transmit on the shared region, and therefore it is difficult for the UE to come back on its own initiated COT after the gNB uses it. Furthermore, no text as the above referenced text can be found in TS 37.213 for the UE initiated COT case. Note also that the gNB cannot schedule the UE to use Type 2 channel access to use the UE initiated COT again, since a condition for the gNB to indicate Type 2 channel access is that the UE’s transmission is over a gNB initiated COT, as it is shown in the following text referenced from TS 37.213:
	[TS 37.213, Section 4.2.1.0.3]
An eNB/gNB may indicate Type 2 channel access procedures in the DCI of a UL grant or DL assignment scheduling transmission(s) including PUSCH on one or more channels or PUCCH on a channel, respectively, as follows: 
If the UL transmissions occur within the time interval starting at  and ending at , where
-	,
-	 is the time instant when the eNB/gNB has started transmission on the carrier according to the channel access procedure described in clause 4.1.1,
-	 value is determined by the eNB/gNB as described in clause 4.1.1,
-	 is the total duration of all gaps of duration greater than  that occur between the DL transmissions of the eNB/gNB and UL transmissions scheduled by the eNB/gNB, and between any two UL transmissions scheduled by the eNB/gNB starting from ,
then,
-	…
-	the eNB/gNB may schedule UL transmissions on a channel, that follow a transmission by the eNB/gNB on that channel with Type 2A channel access procedures for the UL transmissions as described in clause 4.2.1.2.1 after a duration of .


Therefore we conclude that it is not supported for the UE initiated COT to come back to use the said COT after it is shared with the gNB.
[bookmark: b69]Observation 41: In NR-U the case of a first device initiating a COT, sharing a COT with a second device, and resuming transmission on the COT is:
· Supported if the first device is a gNB and the second device is a UE (if  “any gap between any two transmissions in the gNB channel occupancy is at most 25μs”), and
· Not supported if the first device is a UE and the second device is a gNB.
As we discussed in Section 2.2.1, the UL-to-DL COT sharing model might be more suitable for SL-U, and therefore:
[bookmark: b70]Observation 42: In SL-U, it might be not possible to support that a first UE (initiator) can use again its own initiated COT after it has shared it with a second UE (responder), since for the initiating UE it might be difficult to ensure that “any gap between any two transmissions in the channel occupancy is at most 25 μs”.
[bookmark: _Ref134872632]COT responding device
For the case where a second device performs disconnected transmissions in a first device’s initiated COT, our understanding is that in NR-U this case is supported for the gNB initiated COT and not supported for the UE initiated COT.
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Figure 24: Device 1 performs a 1st TX burst, stops transmissions (e.g., for 25 ), Device 2 performs a Type 2 channel access in the gap (e.g. Type 2A) and starts transmitting, stops transmissions (e.g., for 25 ),  performs a Type 2 channel access in the gap (e.g. Type 2A), and resume transmissions on a 2nd TX burst, all within the shared COT.
For the gNB initiated COT, the gNB indicates the remaining COT duration and available RB sets in DCI 2_0 and schedules the UE to transmit on some portion(s) of it. From the gNB perspective, the gNB has the full control of the COT and can ensure that the COT is used without gaps. Please note the following text referenced from TS 37.213:
	[TS 37.213, Section 4.2.1.0.3]
The eNB/gNB shall schedule UL transmissions between  and  without gaps between consecutive UL transmissions if they can be scheduled contiguously. For a UL transmission on a channel that follows a transmission by the eNB/gNB on that channel using Type 2A channel access procedures as described in clause 4.2.1.2.1, the UE may use Type 2A channel access procedure for the UL transmission.
…
For indicating a Type 2 channel access procedure, if the gap is at least , or equal to , or up to , the gNB may indicate Type 2A, or Type 2B, or Type 2C UL channel procedures, respectively, as described in clauses 4.2.1.2.


From the UE perspective, the UE is just responding to the gNB when scheduled and with the indicated channel access type. Please note the following text referenced from TS 37.213:
	[TS 37.213, Section 4.2.1.0.3]
An eNB/gNB may indicate Type 2 channel access procedures in the DCI of a UL grant or DL assignment scheduling transmission(s) including PUSCH on one or more channels or PUCCH on a channel, respectively, as follows: 
If the UL transmissions occur within the time interval starting at  and ending at , where
-	,
-	 is the time instant when the eNB/gNB has started transmission on the carrier according to the channel access procedure described in clause 4.1.1,
-	 value is determined by the eNB/gNB as described in clause 4.1.1,
-	 is the total duration of all gaps of duration greater than  that occur between the DL transmissions of the eNB/gNB and UL transmissions scheduled by the eNB/gNB, and between any two UL transmissions scheduled by the eNB/gNB starting from ,
then,
-	…
-	the eNB/gNB may schedule UL transmissions on a channel, that follow a transmission by the eNB/gNB on that channel with Type 2A channel access procedures for the UL transmissions as described in clause 4.2.1.2.1 after a duration of .
…
For indicating a Type 2 channel access procedure, if the gap is at least , or equal to , or up to , the gNB may indicate Type 2A, or Type 2B, or Type 2C UL channel procedures, respectively, as described in clauses 4.2.1.2.

[TS 37.213, Section 4.2.1.2.1]
If a UE is indicated to perform Type 2A UL channel access procedures, the UE uses Type 2A UL channel access procedures for a UL transmission…
[TS 37.213, Section 4.2.1.2.2]
If a UE is indicated to perform Type 2B UL channel access procedures, the UE uses Type 2B UL channel access procedure for a UL transmission…
[TS 37.213, Section 4.2.1.2.3]
If a UE is indicated to perform Type 2C UL channel access procedures for a UL transmission, the UE does not sense the channel before the transmission. The duration of the corresponding UL transmission is at most .


In our understanding it is allowed that any given UE performs disconnected transmissions in a gNB COT, since the gNB can anyway form a COT with consecutive transmissions by interlacing its transmissions and other UEs’ scheduled and configured transmissions.
For the UE initiated COT, the gNB can only use the shared COT after a gap of exactly 16 or 25  from the UE’s transmission (see referenced text below). Since the UE cannot come back to use its own COT after sharing it to the gNB (see discussion in Section 2.6.2.1.2), then if the gNB interrupts its transmissions it cannot resume later on the UE initiated COT (the only one gap is between the latest UE’s transmission of the single UE TX burst and the first gNB transmission of the single gNB TX burst).
	[TS 37.213, Section 4.1.3]
If a gNB shares a channel occupancy initiated by a UE using the channel access procedures described in clause 4.2.1.1 on a channel, the gNB may transmit a transmission that follows a UL transmission on scheduled resources or a PUSCH transmission on configured resources by the UE after a gap as follows:
-	…
-     If the gap is up to , the gNB can transmit the transmission on the channel after performing Type 2C DL channel access as described in clause 4.1.2.3.
-	If the gap is  or , the gNB can transmit the transmission on the channel after performing Type 2A or Type 2B DL channel access procedures as described in clause 4.1.2.1 and 4.1.2.2, respectively.



[bookmark: b71]Observation 43: In NR-U the case of a second device receiving a shared a COT from a first device, and performing disconnected transmissions (separated TX bursts, with one channel access each):
· Supported if the first device is a gNB and the second device is a UE, and
· Not supported if the first device is a UE and the second device is a gNB.
As we discussed in Section 2.2.1, the UL-to-DL COT sharing model might be more suitable for SL-U, and therefore:
[bookmark: b72]Observation 44: In SL-U, it might be not possible to support that a second UE (responder) can perform disconnected transmissions on a COT initiated by a first UE, i.e., perform separate TX bursts with one channel access before each burst.  
Maximum COT duration (MCOT)
In NR-U the COT duration is defined as follows:
	[TS 37.213, Section 4.0]
…
-	A Channel Occupancy Time refers to the total time for which eNB/gNB/UE and any eNB/gNB/UE(s) sharing the channel occupancy perform transmission(s) on a channel after an eNB/gNB/UE performs the corresponding channel access procedures described in this clause. For determining a Channel Occupancy Time, if a transmission gap is less than or equal to , the gap duration is counted in the channel occupancy time. A channel occupancy time can be shared for transmission between an eNB/gNB and the corresponding UE(s).
…
[TS 37.213, Section 4.2.1.0.3]
…
An eNB/gNB may indicate Type 2 channel access procedures in the DCI of a UL grant or DL assignment scheduling transmission(s) including PUSCH on one or more channels or PUCCH on a channel, respectively, as follows: 
If the UL transmissions occur within the time interval starting at  and ending at , where
-	,
-	 is the time instant when the eNB/gNB has started transmission on the carrier according to the channel access procedure described in clause 4.1.1,
-	 value is determined by the eNB/gNB as described in clause 4.1.1,
-	 is the total duration of all gaps of duration greater than  that occur between the DL transmissions of the eNB/gNB and UL transmissions scheduled by the eNB/gNB, and between any two UL transmissions scheduled by the eNB/gNB starting from ,
…


That is, the MCOT can be extended by an amount given by the summation of all the large gaps in the COT. In SL-U, a UE has no full control over which UEs will use the shared COT and for how long. Therefore adopting an extension rule in SL-U might not be possible.
[bookmark: b73]Observation 45: In SL-U, a UE that share a COT with one or more UEs does not have certain information on which UE will transmit and for how long in the shared COT, therefore it might not be possible to determine an extended COT duration as in NR-U.
[bookmark: b74]Observation 46: In SL-U, it might be necessary to fix the COT duration without extension when large gaps occur, i.e., .
Summary
In this paper we discuss various topics on channel access and resource allocation.
Observation 1: There is a huge opportunity cost for a UE to perform only transmissions with FB disabled, or BC, or GC Opt1. In the case of a UE performing only such transmissions, the UE would degrade its transmission performance and therefore there are no incentives in adopting only such transmissions.
Observation 2: The decision of what cast to use is not completely under the UE control, rather it depends on the UE’s traffic, which is determine at the application/service layer. So it is not up to UE’s choice to select a specific cast, and therefore there is no way to unfairly abuse the use of a constant CW.
Proposal 1: For the CW adjustment associated with a COT where the UE performs only SL transmissions not associated with HARQ-ACK feedback, support Option 1 as in the FL proposals 4-3 in RAN1 #112bis-e , that is:
· For every priority class p∈1,2,3,4, use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p.
Proposal 2: For the CW adjustment associated with a COT where the UE performs only SL transmissions with groupcast Option 1, support Option 1 as in the FL proposals 4-5 in RAN1 #112bis-e , that is:
· For every priority class p∈1,2,3,4, use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class p.
Observation 3:  According to the agreed definition of reference duration, a reference duration may be identified to be a first partial-slot (from 2nd starting symbol) transmission in a COT. In such a case, if TBS is determined according to a reference number of symbol larger than number of symbols in the actual partial-slot transmission, the feedback is more likely to be a NACK which may lead to unnecessary CW increases.   
Observation 4: In NR-U, only transmissions over all resources allocated for the UL transmission can be considered for the reference duration. Similarly, in SL-U, RAN1 could consider only transmissions starting from the 1st starting symbol for the reference duration.
Proposal 3: For the reference duration, only PSCCH/PSSCH transmissions starting from the 1st starting symbol can be considered.
Observation 5: If a UE performs MCSt in a COT, there is no need of extending the reference duration to multiple slots, that is also aligned with the NR-U approach.
Proposal 4: RAN1 do not support additional definitions of the reference duration for the case of MCSt.
· FFS if only a partial slot transmission occurs in a COT.
Proposal 5: Support COT sharing targeting multiple UEs, across cast types, and across different sessions (potentially different logical IDs within the same cast type) to maximize channel access efficiency and throughput.
Observation 6: Additional logical IDs in COT sharing information can support cross-session and cross-cast COT sharing.
Proposal 6: Support additional logical ID(s) in COT sharing information.
· FFS: number of additional IDs
Observation 7: A method for grouping all the logical IDs related to communications with a COT initiating UE can be beneficial to support cross-cast and cross-session COT sharing.
Proposal 7: RAN1 studies new COT sharing ID in COT sharing information, to signal COT sharing associated to a set of links (logical IDs)
· FFS mapping of COT sharing ID to logical IDs (e.g.,  unicast source/destination ID, or destination ID for groupcast and broadcast).
Observation 8: The NR-U DL-to-UL COT sharing framework seems not suitable for SL-U. That is, due to the absence of scheduling messages between UEs,  indicating only the remaining COT-duration may be insufficient to convey to a responder UE the information on when it can start transmitting on the shared COT. 
Observation 9: The NR-U UL-to-DL COT sharing framework is suitable for SL-U. That is, the COT initiating UE can indicate a specific COT shared region (sub-region of the whole COT) in each COT-SI so that a responder/set of responders can transmit flexibly in such a region according to autonomously selected resources (Mode 2) or granted resources by the gNB (Mode 1).
Observation 10: COT-SI can be repeated in multiple PSCCH/PSSCH transmissions from the COT initiating UE to increase its decoding reliability.
Observation 11: The COT initiating UE can provide different COT-SIs across different PSCCH/PSSCH transmissions, each of which can target different UEs/sets of UEs, and for a different time/frequency portion of the COT.
Proposal 8: The NR-U UL-to-DL COT sharing framework is used as the baseline in SL-U. That is:
· A COT-SI indicates the time information of a shared region with offset/duration indexes,
· A COT-SI indicates the frequency information of a shared region with RB sets bitmap,
· A COT initiating UE can repeat the COT-SI across multiple PSCCH/PSSCH transmissions,
· Note: the offset/duration information may need to be updated across different transmissions,
A COT initiating UE can transmit different COT-SIs across multiple PSCCH/PSSCH transmissions.Proposal 9: Support FL’s Proposal 5-2 (III) from RAN1 #112bis-e, i.e., when receiving a grant/indication to use a PSFCH occasion in a shared COT, responding UE’s PSFCH transmission(s) within RB set(s) corresponding to the 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. 
Observation 12: On the determination of a CPE for concurrent transmissions (default CPE) for PSCCH/PSSCH when initiating a COT, a fixed pre-configured default CPE may have less workload compared to a dynamically determined default CPE (e.g., highest priority among the detected and the transmitted reservations).
Observation 13: Reservation information can be used to support the selection of a (default) CPE for concurrent transmissions across UEs (avoid inter-UE blocking) starting at a target initial slot. When resources for the slot initiating a set of transmissions have been reserved, aligning transmissions with the same CPE is beneficial (if the resource is not re-selected according to re-evaluation and preemption checks).
Observation 14: Assume a UE1 that receives a resource reservation from UE2 for a target initial slot (and has not reserved resources in the same slot).  If UE1 determines that transmissions will be performed (according to re-evaluation and preemption checks), such a UE cares about aligning its CPE with the one of the reserving UE2 (to avoid inter UE blocking) only if the reservation’s RSRP is above the EDT. Otherwise inter-UE blocking would not occur and transmissions can happen concurrently no matter the chosen CPE.
Observation 15: Criterion 2, can be considered as the “baseline” selection policy regardless a UE having a partial vs. full RB set allocation. On the other side Criterion 1 is in our view an “upgraded” selection policy that can be accessed in some cases (based on reservation information).
Observation 16: In NR SL concurrent transmissions of different UEs can still be tolerated even if they have overlapping subchannels (according to RSRP level). Criterion 1 (to select a CPE for concurrent transmissions) can be used by a UE that has either a partial or a full RB set allocation.
Observation 17: In NR-U the gNB can indicate CPE to UEs in dynamic grant scheduling, which can be also supported in SL-U. In NR-U also autonomous CPE selection is supported for UEs to which a configured grant is provided, therefore the framework agreed in RAN1 #112bis-e can be used also in SL-U for Mode 1.
Observation 18 The framework for autonomous CPE selection can be supported for both Mode 2 and Mode 1 operations. Details for applicability in Mode 1 can be further studied.
Observation 19: For Mode 1 operation, CPE indication in DCI 3_x can be supported. The UE can use the indicated CPE when using Type 1 channel access.
Observation 20: In the COT sharing case, even if channel access type and CPE indication is supported, at least in some cases (e.g., indication absent or cannot be used) the responder may have to determine the channel access type and CPE autonomously.
Observation 21: RAN1 keep making decisions on the framework for autonomous CPE selection from the working assumption agreed in RAN1 #112bis-e, and can consider applicability of the framework the case of autonomous CPE selection in COT sharing case.
Proposal 10: When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, at least for the case of initiating a COT at a target initial slot:
· (Upgraded CPE determination – Inter UE blocking avoidance) the UE selects a (pre-)configured default CPE starting position if:
· Reserved resources for the target initial slot, or
· Receives a resource reservation with RSRP above the EDT for the target initial slot.
· FFS: limiting the use of this method to partial RB set transmitters.
· (Baseline CPE determination – Collision resolution) 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: applicability of the method for autonomous CPE selection to Mode 1 (e.g., when CPE is not indicated in DCI 3_x)
· FFS: indication of CPE in DCI 3_x
· FFS: applicability of the method for autonomous CPE selection to COT sharing case (e.g., when CPE is not indicated in COT-SI or the indication is not applicable)
· FFS: indication of CPE in COT-SI
Observation 22: In a shared COT, autonomous determination of channel access type and CPE from the responder UE based on a gap measurement may be infeasible, inaccurate, or highly complex. On the other side, an indication from the COT initiating UE (as in NR-U, from the gNB) may also be inaccurate due to the responding UE selecting its resources autonomously.
Observation 23: Pairing a first channel access and CPE indication provided by the COT initiating UE with a second time indication about when the first indication can be used can render the first indication meaningful. The time indication would have a role (applicability of channel access and CPE indication) similar to the TDRA in DCI scheduling in NR-U.
Observation 24: If the NR-U UL-to-DL COT sharing model is adopted for SL-U (that uses offset/duration to indicate the temporal domain existence of a shared COT region), the offset parameter for the start of the shared COT region could be reused to indicate the time location to which the indication of channel access and CPE applies.
Proposal 11: Support offset and duration of COT shared region and channel access type and CPE indications in COT-SI. If a COT responding UE receives such indications can use the channel access type and CPE indication if intend to transmit at the beginning of the slot indicated by the offset parameter.
Proposal 12: For channel access type and CPE selection in the case of the shared COT, support both autonomous selection, and selection as per indication of a COT initiating UE (whenever applicable).
· FFS: Applicability of selecting channel access type and CPE as per the COT initiating UE indication.
Observation 25: The joint use of a pre-configured Inside-COT set of CPE locations and some pre-defined value(s), can help supporting both autonomous selection, and selection as per indication of a COT initiating UE of the channel access type and CPE starting position.
Observation 26: In the case of a first CPE indication is provided by a gNB to a UE operating in Mode 1 in DCI (if supported), it should be intended for Type 1 channel access. The UE can instead use a second indication provided by the COT initiating UE (if supported and provided) or autonomously select the CPE in the case of COT sharing.
Proposal 13: For CPE selection for starting PSCCH/PSSCH transmission(s) at an target slot in a shared COT:
· Support offset and duration of COT shared region and channel access and CPE indications in COT-SI. 
· The COT initiating UE can provide a COT-SI in each of its PSCCH/PSSCH, each of which can target a specific UE (or set of UEs) and provide information about a specific shared COT region.
· FFS: limitations for indicating Type 2B/2C channel access and a CPE position after  from the start of symbol #13.
· The COT responding UE that is target of a COT-SI from the COT initiating UE performs one of the following:
· Uses the indicated channel access type and CPE if it is targeting starting transmission(s) at the beginning of the slot indicated by the offset parameter,
· FFS: indicated CPE positions are pre-defined in spec.
· Selects autonomously channel access type if it is targeting starting transmission(s) after the beginning of the indicated by the offset parameter, or if the channel access and CPE is not indicated by the initiator UE.
· FFS: Type 2A channel access is the default channel access type
· FFS: Conditions for using Type 2B or Type 2C channel access types
· FFS: The CPE is selected from a pre-configured Inside-COT set (pre-configured according to Option 1 or Option 2, i.e., CPE positions defined over 1 symbol, or 1 or 2 symbols depending on SCS, respectively).
Observation 27: In NR-U, pre-configured Outside-COT and Inside-COT sets are pre-configured for the case of autonomous CPE selection from the UE in the CG-PUSCH case. In the COT sharing case, CPEs are pre-defined and can be indicated by the gNB that is sharing the COT. A similar approach can be followed in SL-U.
Proposal 14: For autonomous CPE selection, two sets are pre-configured, one for Outside-COT and an Inside-COT.
Proposal 15: For the case of a shared COT when a CPE is indicated by a COT initiating UE (if supported), CPE starting position(s) can be pre-defined:
· The CPE length for the gap of  in symbol #13 is pre-defined, and can be used along with Type 2B/2C indication in COT-SI
· FFS: The CPE length for the gap of  in symbol #13 is pre-defined, and can be used along with Type 2A indication in COT-SI
· FFS: other pre-defined CPE positions in symbol #13 that can be used along with Type 2A indication in COT-SI
Observation 28: The CPE starting position to support a gap of  is needed for PSFCH to support transmission over a shared COT with Type 2C or Type 2B access, and might be needed for MCSt with gap control (no LBT is performed if the gap between two consecutive transmissions is at most ). The CPE starting position to support a gap of  is needed for performing Type 2A access for COT sharing. Other CPE starting positions may not be needed, since PSFCH transmissions should avoid inter-UE blocking as much as possible.
Observation 29: For SCS 15 and 30 KHz, the CPE starting position after  from the boundary between symbol 10 and 11 is more suitable as default CPE position to minimize inter-UE blocking between UEs performing Type 1 channel access and UEs sharing a COT with Type 2A channel access.  
Proposal 16: At least for 15 and 30 KHz, two CPE starting positions are pre-defined for PSFCH in a RP:
· A first position after  following the boundary between symbol 10 and 11 to be used for Type 2B or Type 2C channel access with COT sharing,
· FFS: the use of this position for gap control in MCSt (the UE is transmitting a PSCCH/PSSCH and then a PSFCH in the same slot without an LBT in between)
· A second (default) position after  following the boundary between symbol 10 and 11 to be used in all other cases.
Observation 30: The CPE starting position to support a gap of  is needed for S-SSB to support transmission over a shared COT with Type 2C or Type 2B access, and might be needed when a S-SSB is part of a MCSt (no LBT is performed if the gap between two consecutive transmissions is at most ). The CPE starting position to support a gap of  is needed for performing Type 2A for both the case of Type 2A access with duty cycle restrictions and Type 2A access for COT sharing. Other CPE starting positions may not be needed, since S-SSB transmissions should avoid inter-UE blocking as much as possible.
Proposal 17: At least for 15 and 30 KHz, two CPE starting positions are pre-defined for S-SSB:
· A first position after  following the boundary between symbol 12 and 13 to be used for Type 2B or Type 2C channel access with COT sharing,
· FFS: the use of this position for gap control in MCSt (the UE is transmitting a PSCCH/PSSCH in slot  and then an S-SSB in slot  without an LBT in between)
· A second (default) position after  following the boundary between symbol 12 and 13 to be used in all other cases.
Observation 31: MCSt for multiple TBs for transmission as early as possible is a fundamental feature in other systems deployed in the unlicensed spectrum (e.g., 4G LAA, 5G NR-U, WiFi), and is a key feature to be supported in SL-U to stay competitive in the market of technologies operating in the unlicensed spectrum.
Observation 32: From the reported simulation results it can be observed that a large gain (of the order of +457%) can be obtained by selecting resources for a given TB where the one for the first transmission opportunity is the earliest available (as opposed to random selection) and concatenation is achieved as much as possible across resource selections for multiple TBs.
Observation 33: Random selection increases latency and reduces throughput and it is not suitable for high-throughput applications. This is emphasized if a large resource selection window is used (e.g., to select in one shot the resources for all transmission opportunities).
Proposal 18: Support enhancing Mode 2 resource selection so that the resource for the first transmission opportunity of a TB can be selected as early as possible.
· FFS: details.
Proposal 19: For Mode 2 enhancements for MCSt, keep considering Approach 1 and Approach 3 for further down-selection. Approach 2 is dropped.
Proposal 20: For Mode 2 enhancements for MCSt, Step 3 in Approach 1 is modified as follows:
· Step 3: Higher layer selects the (single-slot) resource for the first transmission opportunity of a TB as early as possible and according to a consecutive-slots criterion (new behavior) to achieve MCSt. For the other transmission opportunities, also select according to a consecutive-slots criterion and the minimum gap for PSFCH (if applicable).
· Note: the consecutive-slots criterion is applied between the resource selected across different resource selection triggers.
Observation 34: Approach 1 and Approach 3 trade off complexity between MAC and PHY procedures for generating a compact set of resources for multiple TBs:
· Approach 1 has higher complexity in the MAC layer (selecting resources for multiple TBs with the principle of consecutive resources across multiple resource selection triggers).
· Approach 3 has higher complexity in the PHY layer (generating multi-slot candidates and performing the exclusion step on multi-slot candidates).
Proposal 21: For Mode 2 enhancements for MCSt, Step 3 in Approach 3 is modified as follows:
· Step 3: Higher layer selects the (multi-slot) resource for the first transmission opportunity of one or more TBs as early as possible. For the other transmission opportunities only the minimum gap for PSFCH should be considered, if applicable. 
Proposal 22: For Mode 2 enhancements for MCSt, Approach 3, Step 2:
· resource exclusion for a multi-slot resource candidate is determined if any of its single-slot resource is excluded according to the R16/R17 exclusion criterion.
Proposal 23: For Mode 2 enhancements for MCSt, Approach 3, Step 1:
· the number of slots to be provided from MAC to PHY when triggering generation of candidate resources is determined at the MAC layer similarly to the number of HARQ re-transmission and number of subchannels, i.e., based on , CBR measurement, and pre-configured minimum and maximum values.
Proposal 24: Support enhanced DCI3_x to schedule multiple contiguous slots in mode 1 and further study the minimum signaling required.
Proposal 25: Within the COT transmission, use CP extension (CPE) of the AGC symbol to fill into the gap symbol of the previous slot so that the one symbol transmission gap in between the slots becomes narrower (at most ).
Proposal 26: Within the COT transmission, to fill into the gap symbol of the previous slot, support rate matching of the PSSCH of the previous transmission. 
Proposal 27: For the gap before PSFCH, use CP extension to maintain the right length gap to match the channel access type or keep the COT (less than ).
Observation 35: In legacy NR SL Mode 2, the resource selection window does not take into account LBT parameters. Therefore, it is possible that a resource is selected before LBT can be completed even for the smallest value of CW.
Proposal 28: Support offsetting the resource selection window parameters  and  based also on LBT parameters. RAN 1 can consider the following as offsets:
· FFS: How to offset the resource selection window parameters based on LBT parameters (e.g., contention window value  or contention window value , or the value of the random counter generated based on  at the start of Type 1 channel access). 
Observation 36: LBT failure reporting from UE to gNb can be beneficial in Mode 1 operation for scheduling purposes.
Proposal 29: For Mode 1 operation, support an LBT failure report over PUCCH. 
· FFS: details
· FFS: the case of multi-TTI grant on DCI 3_x
Observation 37: A UE can perform MCSt without performing additional channel sensing (besides the channel access to start the MCSt) only if any the gap(s) between any two of the consecutive transmissions is at most .
Observation 38: It is necessary to support methods for a single UE performing MCSt to reduce the gap between any two consecutive transmissions to be up to  (e.g., CPE and/or PSSCH rate matching), in order to perform transmissions within the MCSt without performing additional channel sensing (besides the channel access to start the MCSt).
Observation 39: NR-U, the case where a device interrupts transmissions over its own initiated COT (for longer than ) and resume transmitting after a channel sensing, is not supported, left aside after sharing the said COT.
Observation 40: There is no need of pursuing supporting the case for SL-U where a device interrupts transmissions over its own initiated COT (for longer than ) and resume transmitting after a channel sensing, left aside after sharing the said COT.
Observation 41: In NR-U the case of a first device initiating a COT, sharing a COT with a second device, and resuming transmission on the COT is:
· Supported if the first device is a gNB and the second device is a UE (if  “any gap between any two transmissions in the gNB channel occupancy is at most 25μs”), and
· Not supported if the first device is a UE and the second device is a gNB.
Observation 42: In SL-U, it might be not possible to support that a first UE (initiator) can use again its own initiated COT after it has shared it with a second UE (responder), since for the initiating UE it might be difficult to ensure that “any gap between any two transmissions in the channel occupancy is at most 25 μs”.
Observation 43: In NR-U the case of a second device receiving a shared a COT from a first device, and performing disconnected transmissions (separated TX bursts, with one channel access each):
· Supported if the first device is a gNB and the second device is a UE, and
· Not supported if the first device is a UE and the second device is a gNB.
Observation 44: In SL-U, it might be not possible to support that a second UE (responder) can perform disconnected transmissions on a COT initiated by a first UE, i.e., perform separate TX bursts with one channel access before each burst.  
Observation 45: In SL-U, a UE that share a COT with one or more UEs does not have certain information on which UE will transmit and for how long in the shared COT, therefore it might not be possible to determine an extended COT duration as in NR-U.
Observation 46: In SL-U, it might be necessary to fix the COT duration without extension when large gaps occur, i.e., .
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