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Introduction
This paper discusses open issues on previous agreements and draft CR from after RAN1 #114bis. The outline of the paper is as follows:
· CAPC selection for Type 1 channel access for a set of SL transmissions (TP1 for TS 37.213)
· Multi-channel access
· Usage of channel occupancy after Type A and Type B multi-channel access procedures (TP2 for TS 37.213)
· Contention window adjustment for Type A and Type B multi-channel access procedures (TP3 for TS 37.213)
· CPE starting position for zero-length CPE (TP4 for TS 38.211)
· Selection of default CPE (TP5 for TS 38.214)
· Further details on PSFCH response eligibility in a shared channel occupancy (TP6 for TS 37.213)
· Further details on COT initiating UE resuming transmissions after a response in a shared channel occupancy (TP7 for TS 37.213).
Discussion 
[bookmark: _The_starvation_problem]CAPC selection for Type 1 access for a set of SL transmissions
In RAN1 #114bis an agreement was obtained to clarify how to select CAPC for Type 1 channel access for a set of transmissions. The agreement generated the following spec. text:
	< Start of text from TS 37.213 >
4.5	Sidelink Channel access procedures 
When a UE applies Type 1 channel access procedure to initiate a channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for performing the Type 1 channel access procedure.


In our understanding it is unnecessarily restrictive to consider only consecutive transmissions in the CAPC selection, since in many occasions the UE can have planned transmissions in a quasi-contiguous fashion. It might be in the best interest of the UE to perform fewer channel access procedures to have a better chance to use the channel when adjacent devices are present. Also, in compliance to NR-U specification, the device can select a set of transmissions to be potentially included in a COT (once access is completed) autonomously, and there is no need of gating restrictions.
[bookmark: b01]Proposal 1: For selecting a CAPC for a Type 1 channel access procedure for a set of target transmissions, support that the UE can consider a set of transmissions without requiring the transmissions being consecutive. 
· TP1 for TS 37.213 is adopted.
	Reason for change:
	It is unusual to restrict a general principle for CAPC selection (when targeting a set of transmissions to be covered by a single channel access procedure) to consecutive transmissions. A UE is perfectly capable of determining the set of transmissions to be targeted by this channel access according to its implementation. There is no reason to force the UE to consider only consecutive transmissions. 
In fact, the following error case may arise: The UE has PSSCH1 and PSSCH2 in non-consecutive slots (e.g., 1 slot gap), and PSSCH2 cannot be considered for the CAPC determination for the channel access procedure. In this case if CAPC of PSSCH2 is higher than the selected CAPC for the channel access procedure the UE will have to do another Type 1 channel access and must complete it within 1 slot. It would be preferable to give the UE the flexibility of including PSSCH2 in the CAPC determination, so that there is a chance to use a single channel access procedure to serve the two transmissions over the same channel occupancy (according to currently specified limitations for channel occupancy usage, e.g., stop/resume behavior).
[image: ]
Note also that these restrictions are not present in NR-U specification, and NR-U channel access is to be reused per WID.

	Summary of change:
	Remove the restriction for applicability of the clause, and allow the clause generally for ‘multiple SL transmissions’ instead of ‘multiple SL transmissions over one slot or multiple consecutive slots’.

	Consequences if not approved:
	If the change is not implemented the specified text is not aligned with NR-U.
Further, the applicability of the general principle for CAPC selection is unnecessarily restricted leading to performance loss in common use cases (e.g., transmissions that are non-consecutive, but close enough in time so that they can encompassed withing a single channel occupancy)

	< Start of text proposal (TP1) for TS 37.213 >
[bookmark: _Toc146728075]4.5	Sidelink Channel access procedures 
When a UE applies Type 1 channel access procedure to initiate a channel occupancy for multiple SL transmissions over one slot or multiple consecutive slots, the highest CAPC value among the associated CAPC values with the multiple SL transmissions is used for performing the Type 1 channel access procedure.
<Unchanged part omitted>
<End of text proposal>



Multi-channel access
Usage of channel occupancy after Type A and Type B multi-channel access
In RAN1 #114bis the following agreement was obtained. 
	Agreement
After UE successfully performed a multi-channel access procedure for a set of RB sets, 
· A channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including all S-SSB, PSFCH, PSCCH/PSSCH) when the channel access procedures described in clause 4.5.6.3 is used.
· When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6.3 to transmit SL transmission(s), the channel occupancy can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s), and the channel occupancy time of each channel is the same in this case.


Even though the agreement clarifies the behavior once UL-based multi-channel access is performed (as in section 4.5.6.3 of TS 37.213), there are no reason to preclude the same behavior when Type A and Type B procedures are performed. In fact, Type A and Type B are multi-channel access procedures, and once the channel is accessed a channel occupancy is obtained, which can be used for any transmission. Current spec. text in TS 37.213  It should be agreed also for Type A and Type B, since the UE can understand how to transmit after the access is performed on the available RB sets (stop/resume and COT sharing rules are already specified and pertain other sections). This section should involve only how to access the channel, and as in NR-U nothing about the following use should be precluded.
[bookmark: b02]Proposal 2: After UE successfully performed a multi-channel access procedure for a set of RB sets, 
· A channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including all S-SSB, PSFCH, PSCCH/PSSCH) when the channel access procedures described in clause 4.5.6 is used.
· When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6 to transmit SL transmission(s), the channel occupancy can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s), and the channel occupancy time of each channel is the same in this case.
· TP2 for TS 37.213 is adopted.

	Reason for change:
	The current specification does not support that after accessing multiple channels for initial PSFCH transmission(s) (on some RB sets within ) the UE can transmit other channels signals within the remaining COT duration over the RB sets that are part of the channel occupancy (those in which the LBT is successful). We note that an agreement to prevent other signals/channels than PSFCH in a channel occupancy initiated with Type A/B channel access was never made in RAN1. The current specified behavior in a channel occupancy initiated with Type A/B access currently does not align with the procedures in 4.5.6.3, and NR-U in procedures 4.1.6, and 4.3.3 (in those procedures, a device could access a set , and nothing prevents that can later transmit on a smaller set  if the transmission can be transmitted according to the specified limitations imposed by the channel occupancy utilization in terms of CAPC, resource selection, stop/resume behavior, etc.). We believe that after initiating a channel occupancy with Type A/B access (PSFCH would be the initial transmission) it should be allowed to use the accessed channels for transmissions of any signal/channel after the initial transmission, and COT sharing should be allowed as well on the obtained channels.

	Summary of change:
	The procedures described in the relevant clauses (4.5.6.1 and 4.5.6.2) are made ‘applicable for accessing for PSFCH transmission(s)’ instead of restricting that the allowed transmission in a channel occupancy obtained with the said procedures are exclusively PSFCH transmissions (e.g., a UE could perform a data transmission overlapping with a subset of contiguous RB sets for which LBT was successful after the multiple channels are accessed with initial PSFCH transmission(s))
The COT can be shared (4.5.3) also when the channel occupancy is initiated with procedures in 4.5.6.1 and 4.5.6.2.

	Consequences if not approved:
	If a channel occupancy is started with the procedures in 4.5.6.1 and 4.5.6.2 only PSFCH transmissions can be performed in the said channel occupancy, therefore PSSCH and S-SSB transmissions cannot be performed and the COT cannot be shared, which is unnecessarily restrictive and can decrease system performance. 
Furthermore, the specification text would remain not aligned with 4.5.6.3, and NR-U (4.1.6, 4.3.3).



	< Start of text proposal (TP2) for TS 37.213 >
4.5.3	SL channel access procedures in a shared channel occupancy
When a UE initiates a channel occupancy using the channel access procedures described in clause 4.5.1 or clause 4.5.6.3 on a channel(s) to transmit SL transmission(s), the UE can provide a channel occupancy sharing information in SL control information that includes at least the Layer 1 source and destination IDs, the corresponding channel access priority class, the remaining channel occupancy duration , and the frequency domain information for the applicable RB set(s) of the channel occupancy. The channel occupancy sharing information can also include additional IDs and associated cast type. The additional IDs includes one pair of Layer 1 source and destination IDs for all cast types, where the source ID is set to the source ID of the UE initiating channel occupancy for unicast and to the reserved bits for groupcast and broadcast. The channel occupancy sharing information transmitted in slot , can indicate the remaining channel occupancy duration in a number of slot(s) . If  , the initiated channel occupancy by the UE shall not be shared for SL transmission(s) by other UE(s). Otherwise, the initiated channel occupancy by the UE can be shared for SL transmission(s) by other UE(s) within a duration starting from the end of slot  and ending at slot .
<Unchanged part omitted>
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH transmissions are performed, according to tThe procedures described in this clause .are applicable to PSFCH transmission(s).
<Unchanged part omitted>
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
<Unchanged part omitted>
4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH transmissions are performed, according to tThe procedures described in this clause .are applicable PSFCH transmission(s).
<Unchanged part omitted>
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
<End of text proposal>




CW adjustment for Type A and Type B multi-channel access
During the post-RAN1 #114 CR phase on TS 37.213 [1] , it was debated whether and in which capacity the following text in squared brackets applies to SL-U, in a larger picture of discussing CW adjustment for multi-channel access for PSFCH:
	< Start of text from TS 37.213>
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH transmissions are performed, according to the procedures described in this clause.
A UE shall perform channel access on each channel , according to the procedures described in clause 4.5.1, where  is a set of channels on which the UE intends to transmit, and , and  is the number of channels on which the UE intends to transmit.
The counter  described in clause 4.5.1 is determined for each channel  and is denoted as .  is maintained according to clause 4.5.6.1.1 or 4.5.6.1.2.
[For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
4.5.6.1.1	Type A2 multi-channel access procedure
<Omitted text>
4.5.6.1.2	Type A2 multi-channel access procedure
<<OMITTED TEXT>>
4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
<Omitted text>
4.5.6.2.1	Type B1 multi-channel access procedure
A single  value is maintained for the set of channels .
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
4.5.6.2.2	Type B2 multi-channel access procedure
A  value is maintained independently for each channel  using the procedure described in clause 4.5.4.
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
<Omitted text>


When Type 1 channel access is applied the UE will check the reference duration in previous COTs, regardless of the transmissions to be performed in the COT obtained with such channel access being PSCCH/PSSCH, PSFCH, or S-SSB. Such a reference duration is defined as a slot containing a PSSCH transmission configured to receive ACK/NACK as feedback. In the case of channel access on a single RB set it is straightforward to determine the reference duration as a slot containing a PSSCH configured to receive ACK/NACK within the same RB set. A generalization of this concept was introduced in NR-U for multi-channel access Type A and Type B with their variations. There is no need to diverge from that design in SL-U. Which is why we propose to apply the text in squared brackets, which is based on NR-U specification, with minimal editorial adjustments.
[bookmark: b03]Proposal 3: For CW adjustment in multi-channel access for PSFCH, the CW adjustment is performed based on reference duration according to the feedback to the PSSCH located in the reference duration.
· TP3 for TS 37.213 is adopted.

	Reason for change:
	When Type A/B multi-channel access procedures are used to initiating a channel occupancy where the first transmission is PSFCH, the remaining part of the channel occupancy can be used for PSSCH and/or S-SSB transmission(s). If PSSCH transmissions occur, the UE is supposed to perform CW adjustment before performing the Type A/B multi-channel access:
	[bookmark: _Toc146728082]< Start of text from TS 37.213>
4.5.4	Contention window adjustment procedures for SL transmissions
If a UE transmits a SL transmission(s) including PSSCH(s) using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission(s) is enabled with explicit HARQ-ACK feedback including ‘ACK’/‘NACK’, the UE maintains the contention window value  and adjusts  before step 1 of the procedure described in clause 4.5.1 for the SL transmission(s) applying the following procedures.


The CW adjustment procedure needs to have some specified rules to identify the relevant past PSSCH transmission (overlapping with channels in the target sent of channels ) to identify the reference duration, and perform the CW adjustment according to the procedures in 4.5.4.

	Summary of change:
	In Sections 4.5.6.1, 4.5.6.2.1, and 4.5.6.2.2 the squared brackets are removed, and minor editorial changes are applied to follow NR-U text in section 4.1.6.

	Consequences if not approved:
	When a UE use Type A/B multi-channel access to initiate a channel occupancy with PSFCH transmission(s) and intends to use the subsequent channel occupancy time for PSSCH transmissions, the UE cannot correctly identify a reference duration based on the target set of channels  to perform the contention window adjustment.

	< Start of text proposal (TP3) for TS 37.213 >
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
<Unchanged part omitted>
[For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
<Unchanged part omitted>
4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
<Unchanged part omitted>
4.5.6.2.1	Type B1 multi-channel access procedure
<Unchanged part omitted>
[For determining  for channel  a set of channels , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
4.5.6.2.2	Type B2 multi-channel access procedure
<Unchanged part omitted>
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
<Unchanged part omitted>
<End of text proposal>



CPE starting position for zero-length CPE
In RAN1 #113 the following agreement on CPE values to be included in TS 38.211 was made. 
	Agreement
· A set of all candidate CPE starting positions for SL transmission in FR1 unlicensed spectrum is pre-defined in TS38.211 as followed. 
· For 15kHz SCS, the set contains values {, , , , , , }
· For 30kHz SCS, the set of values for CPE window of one-symbol length is {, , }
· For 30kHz SCS, the set of values for CPE window of two-symbol length is {, , , , , , }
· For 60kHz SCS, the set of values for CPE window of one-symbol length is {, }
· For 60kHz SCS, the set of values for CPE window of two-symbol length is {, , }
·  is the starting position of the next AGC symbol
· Note: when the CPE starting position is , it means that the CPE length is 0
·  is the starting position of the first symbol just before the next AGC symbol
·  is the starting position of the second symbol just before the next AGC symbol



In our understanding the CPE starting position in  corresponding to CPE of length zero (highlighted in yellow) is currently not captured in specification. Therefore, a proposal as follows.
[bookmark: b04]Proposal 4: Include the CPE with zero length corresponding to CPE starting position in  and .
· TP4 for TS 38.211 is adopted.
	< Start of text proposal (TP4) for TS 38.211>
[bookmark: _Toc19796407][bookmark: _Toc26459633][bookmark: _Toc29230281][bookmark: _Toc36026540][bookmark: _Toc45107379][bookmark: _Toc51774048][bookmark: _Toc146794971]5.3.1	OFDM baseband signal generation for all channels except PRACH and RIM-RS
<Unchanged part omitted>
-	for PSCCH/PSSCH, PSFCH, and S-SS/PSBCH block transmission


	where   and  are given by Table 5.3.1-3 with the index  given by the procedure in [5, TS 38.213] or [6, TS 38.214].
<Unchanged part omitted>
Table 5.3.1-3: The variables  and  for sidelink cyclic prefix extension 
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<End of text proposal>



Selection of default CPE
RAN1 #113 agreed on how to select the default CPE in the CPE selection algorithm. Currently, we believe that when a UE detect a resource reservation, the intention is to select the default CPE (to enable concurrent transmissions and avoid inter-UE blocking) if the resources in the received reservation and of the intended PSSCH have a portion in at least one common RB set. In other words, the default CPE should be selectable in case the allocated RB set(s) at least partially overlap. There is no need to request more (e.g. that the PSSCHs are on exactly the same RB sets) since the intention of the UE detecting the reservation with partially overlapping RB sets is to allow concurrent transmissions. Therefore we propose the following:
[bookmark: b05]Proposal 5: For CPE selection for a PSCCH/PSSCH in a slot when multiple CPE starting positions are pre-configured, when a UE detects a reservation, it can select the default CPE starting position for the slot if the detected reservation for the slot is for at least one of the RB set(s) of the intended PSCCH/PSSCH.
· TP5 for TS 38.214 is adopted.

	Reason for change:
	Based on current TS 38.214 specified text, for a UE to use the default CPE based on a detected reservation for the slot of its intended PSCCH/PSSCH, it is required that the FDRA of the reservation is exactly for the RB set(s) of the intended PSCCH/PSSCH. This can cause inter-UE blocking (concurrent transmissions are not possible) if the frequency resource allocations are only partially overlapping at the RB sets granularity.

	Summary of change:
	The condition for utilizing the default CPE is modified in Section 8.1.2.1 of TS 38.214. Specifically, for the frequency domain part related to the target slot, it is only required that one RB set signaled in the detected reservation (FDRA) overlaps with one RB set of the intended PSCCH/PSSCH.

	Consequences if not approved:
	The UE cannot select the default CPE for the target slot, which will cause unnecessary inter-UE blocking between the two UEs that should be able to transmit concurrently. This will cause system performance degradation.

	< Start of text proposal (TP5) for TS 38.214>
[bookmark: _Toc29673237][bookmark: _Toc29673378][bookmark: _Toc29674371][bookmark: _Toc36645601][bookmark: _Toc45810650][bookmark: _Toc146791864]8.1.2.1	Resource allocation in time domain
<Unchanged part omitted>
-	For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE to initiate a channel occupancy for a slot, if no resource reservation is transmitted or detected for the slot and at least one of the the RB set(s) of the intended PSCCH/PSSCH transmission, and if UE is configured with multiple CPE starting positions provided by CPEStartingPositionsPSCCH-PSSCH-InitiateCOT, the UE determines a duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for  [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-InitiateCOT. Otherwise, the UE uses a configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT.
-	For operation with shared spectrum channel access in frequency range 1, for the first SL transmission with PSSCH/PSCCH by a UE within a channel occupancy, the UE transmitting in the channel occupancy determines the duration of a cyclic prefix extension Text  according to higher layer parameter DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT, unless the UE is configured with multiple CPE starting positions for transmitting within a shared channel occupancy by CPEStartingPositionsPSCCH-PSSCH-SharedCOT, in which case the UE determines the duration of a cyclic prefix extension Text to be applied according to [4, TS 38.211] where the index for  [4, TS 38.211] is chosen randomly from a set of values configured per priority of the PSCCH/PSSCH by the higher layer parameter CPEStartingPositionsPSCCH-PSSCH-SharedCOT, if no resource reservation is transmitted or detected for the slot and at least one of the the RB set(s) of the intended PSCCH/PSSCH transmission, otherwise, the UE uses the configured default cyclic prefix extension Text indicated by DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT.
<Unchanged part omitted>
<End of text proposal>



Further details on PSFCH response eligibility in a shared COT
In RAN1 #111 it was agreed that in order to use a shared COT for PSFCH(s) at least one needs to target the COT initiating UE. In RAN1 #112 it was agreed that, for data, the concept of transmitting to a COT initiating UE means that the logical L1 IDs of the data transmission (contained in SCI) need to match the IDs contained in the COT-SI from the COT initiating UE (either legacy data IDs, or additional IDs). 
	Agreement (RAN1 #111)
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.
· When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.

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



Conversely, there are no agreements similar to those from RAN1 #112 to clarify what does ‘PSFCH is intended for the COT initiating UE’ exactly mean, which seems to be a fundamental missing piece in current version of TS 37.213:
	< Start of text from TS 37.213>
4.5.3	SL channel access procedures in a shared channel occupancy
<omitted text>
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission with a PSSCH/PSCCH transmission within the RB set(s), another UE may transmit a PSFCH transmission(s) sharing the initiated channel occupancy within the RB set(s) if at least one of the PSFCH transmission(s) is intended for the UE initiating the channel occupancy.


Since a PSFCH does not contain any ID it seems that direct matching ID criterion as for PSSCH cannot be applied. On another aspect, there is a clear mapping between triggering PSSCH and PSFCH resources, which can be used from the PSFCH transmitter to backtrack to logical IDs to be associated with the PSFCH transmission. In other words, the PSFCH transmitter could use the logical IDs of the triggering PSSCH as ‘proxy IDs’ to determine eligibility of the PSFCH over a shared COT. The PSFCH transmitter would deem the PSFCH eligible to share the COT if the ‘proxy IDs’ match the IDs conveyed in the COT-SI (either legacy data IDs, or additional IDs). For the matching criterion, the same criterion agreed for PSSCH transmission from previous agreements can be used. 
[bookmark: b06]Proposal 6: The meaning of ‘a PSFCH is intended for the COT initiating UE’ is clarified: The PSCCH/PSSCH corresponding to the PSFCH has IDs that match the IDs in the PSCCH/PSSCH carrying the COT-SI (either legacy IDs or additional IDs).
· TP6 for TS 37.213 is adopted.
	Reason for change:
	The specified text for eligibility of PSFCH response to the COT initiating UE in Section 4.5.3 is unclear. A COT is identified/labeled in terms of the link IDs present in the received COT sharing information, and rather is not mapped to any physical UE (there are no device IDs involved in COT sharing mechanisms). A responding UE does not have any mean to determine that ‘a PSFCH is intended for the COT initiating UE’ if it does not perform any logical-link ID matching.

	Summary of change:
	An ID matching criterion based on the logical IDs of the past PSSCH corresponding to the current PSFCH transmission is added in Section 4.5.3.

	Consequences if not approved:
	A UE that wants to share a COT does not have any criterion to determine whether or not any of the PSFCH(s) are intended to the COT initiating UE.

	< Start of text proposal (TP6) for TS 37.213>
[bookmark: _Toc146728081]4.5.3	SL channel access procedures in a shared channel occupancy
<Unchanged part omitted>
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a unicast PSCCH/PSSCH transmission within the  RB set(s), another UE may transmit unicast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within the  RB set(s), if the destination and source IDs in the corresponding SL control information match the source and destination IDs, respectively, in the unicast PSCCH/PSSCH transmission carrying the channel occupancy information or match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type. Another UE may transmit groupcast or broadcast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within the RB set(s), if the destination ID in the corresponding SL control information matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘00’ or ‘01’’ value for groupcast or broadcast cast type, respectively.
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a groupcast or broadcast PSCCH/PSSCH transmission within the RB set(s), another UE may transmit a groupcast or broadcast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within the RB set(s), if the destination ID in the corresponding SL control information matches the destination ID in the groupcast or broadcast PSCCH/PSSCH transmission carrying the channel occupancy sharing information or matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘00’ or ‘01’’ value for groupcast or broadcast cast type, respectively. Another UE may transmit unicast PSCCH/PSSCH transmission(s) sharing the initiated channel occupancy within the RB set(s), if the destination and source IDs in the corresponding SL control information match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type.
<Unchanged part omitted>
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a PSSCH/PSCCH transmission with a PSSCH/PSCCH transmission within the RB set(s), another UE may transmit a PSFCH transmission(s) sharing the initiated channel occupancy within the RB set(s) if at least one of the PSFCH transmission(s) is intended for the UE initiating the channel occupancy.
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a unicast PSCCH/PSSCH transmission within the  RB set(s), for a given PSFCH(s) transmission, another UE may transmit PSFCH(s) sharing the initiated channel occupancy within the  RB set(s), if for at least one PSFCH in a given transmission, the destination and source IDs in the corresponding unicast PSCCH/PSSCH’s SL control information match the source and destination IDs, respectively, in the unicast PSCCH/PSSCH transmission carrying the channel occupancy information or match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type. For a given PSFCH(s) transmission, another UE may transmit PSFCH(s) sharing the initiated channel occupancy within the RB set(s), if for at least one PSFCH, the destination ID in the corresponding groupcast PSCCH/PSSCH’s SL control information matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘01’ value for groupcast cast type.
When a UE initiates a channel occupancy to transmit SL transmission(s) within a RB set(s) and provides channel occupancy sharing information with a groupcast PSCCH/PSSCH transmission within the RB set(s), for a given PSFCH(s) transmission, another UE may transmit PSFCH(s) sharing the initiated channel occupancy within the RB set(s), if for at least one PSFCH, the destination ID in the corresponding groupcast PSCCH/PSSCH’s SL control information matches the destination ID in the groupcast PSCCH/PSSCH transmission carrying the channel occupancy sharing information or matches an additional destination ID and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘01’’ value for groupcast cast type. For a given PSFCH(s) transmission, another UE may transmit PSFCH(s) sharing the initiated channel occupancy within the RB set(s), if for at least one PSFCH, the destination and source IDs in the corresponding unicast PSCCH/PSSCH’s SL control information match a pair of additional source and destination IDs and associated cast type if provided by the channel occupancy sharing information and the corresponding COT sharing cast type indicates ‘10’ value for unicast cast type.

<Unchanged part omitted>
<End of text proposal>




Further details on COT initiating UE resuming transmissions after a response in a shared COT
In this section we discuss further details of necessary conditions for a COT initiating UE to resume transmissions (a second SL TX burst) after sharing a COT. In RAN1 #114 we had the following agreement:
	Agreement
For the case where a COT initiating UE uses Type 1 channel access procedure to initiate a SL transmission, in order to support the COT initiating UE to resume its transmission(s) within the same channel occupancy after a COT responding UE’s transmission,
· If the COT initiator UE determines the TX gap between responding UE’s SL transmission and the initiator UE’s resumed transmission, 
· The COT initiating UE performs Type 2A, or Type 2B, or Type 2C SL channel access procedures if the gap is at least 25μs, or equal to 16μs, or up to 16μs, respectively.
· Otherwise, the COT initiating UE performs Type 2A SL channel access procedures to resume its SL transmission.


In relation to the agreement the following text was produced in the draft CR TS 37.213 [1] , Section 4.5.3:
	< Start of text from TS 37.213>
4.5.3	SL channel access procedures in a shared channel occupancy
<Omitted text>
When a UE uses channel access procedures to initiate a channel occupancy to transmit SL transmission(s) and shares the corresponding channel occupancy with another UE that transmits a SL transmission(s), the UE may transmit a SL transmission(s) within its channel occupancy that follows the SL transmission(s) that share the initiated channel occupancy as the following.
-	If the UE determines a transmission gap from another UE’s SL transmission(s), the followings are applicable:
-	If the transmission gap is at least , the UE can transmit the SL transmission on the channel after performing Type 2A channel access procedures as described in clause 4.5.2.1.
-	If the transmission gap is , the UE can transmit the SL transmission on the channel after performing Type 2B channel access procedures as described in clause 4.5.2.2.
-	If the transmission gap is up to , the UE can transmit the SL transmission on the channel after performing Type 2C channel access as described in clause 4.5.2.3.
-	Otherwise, the UE can transmit the SL transmission on the channel after performing Type 2A channel access procedures as described in clause 4.5.2.1.



Related to the text highlighted in yellow, it is unclear whether the COT initiating UE that is trying to resume transmission is required to perform a SL transmission detection, and in general how to determine that such a transmission is a response from another UE that shared the COT.
In this regard, we note that one of the more important use cases that triggered the agreement was a quick switch for the COT initiator UE1 to receive a PSFCH from a COT sharing UE2 in the middle of a sequence of data transmissions. UE2 PSFCH transmission would split UE1’s sequence into two SL TX bursts, and an LBT would be required to initiate the second burst after receiving the PSFCH (see Figure 1). 
[image: A diagram of a type of type

Description automatically generated]
[bookmark: _Ref146273724]Figure 1: COT initiating UE 
Regarding the highlighted text in yellow we note that, if decoding of PSFCH is needed to satisfy the condition, the outlined scenario is impossible to support, since PSFCH cannot be decoded instantaneously, and the Type 2 LBT has to be performed within symbol #13.
We believe that RAN1 should support the outlined use case to solve this critical issue, since it was the driver of the agreement. 
It is also noted that in NR-U the condition for the gNB to resume transmission after a UE transmission is based on the scheduling of the UE, that is, the gNB is not required to detect the UE’s transmission in order to resume transmitting.
[bookmark: b07]Proposal 7: In relation to ‘the COT initiating UE resumes its transmission(s) within the same channel occupancy after a COT responding UE’s transmission’, it is supported that at least for PSFCH and S-SSB (predictable) responses, the COT initiating UE can resume its transmission after an expected PSFCH or S-SSB (i.e., it is not expected that the COT initiating UE complete the decoding of the PSFCH or S-SSB).
· TP7 for TS 37.213 is adopted.

	Reason for change:
	The current specified text language in Section 4.5.3 of TS 37.213 mandates decoding of the responding UE transmission before the COT initiating UE can try to resume with Type 2 channel access. This defies one of the main purposes of the feature, that is, allowing sharing to listen a PSFCH response in between two data transmissions (initiator). This applies also to S-SSB.

	Summary of change:
	The condition is modified so that the COT initiating UE can attempt resuming with Type 2 channel access after and expected transmission like PSFCH and S-SSB.

	Consequences if not approved:
	The COT initiating UE will not be able to resume its transmissions right after a PSFCH response, and will have to skip one slot, which may cause COT loss, higher latency, resource re-selection, and throughput degradation.

	< Start of text proposal (TP7)  for TS 37.213>
4.5.3	SL channel access procedures in a shared channel occupancy
<Unchanged part omitted>
When a UE uses channel access procedures to initiate a channel occupancy to transmit SL transmission(s) and shares the corresponding channel occupancy with another UE that transmits a SL transmission(s), the UE may transmit a SL transmission(s) within its channel occupancy that follows the SL PSCCH/PSSCH transmission(s) or the expected PSFCH or S-SSB transmission(s) that share the initiated channel occupancy as the following.
-	If the UE determines a transmission gap from another UE’s SL transmission(s), the followings are applicable:
-	If the transmission gap is at least , the UE can transmit the SL transmission on the channel after performing Type 2A channel access procedures as described in clause 4.5.2.1.
-	If the transmission gap is , the UE can transmit the SL transmission on the channel after performing Type 2B channel access procedures as described in clause 4.5.2.2.
-	If the transmission gap is up to , the UE can transmit the SL transmission on the channel after performing Type 2C channel access as described in clause 4.5.2.3.
-	Otherwise, the UE can transmit the SL transmission on the channel after performing Type 2A channel access procedures as described in clause 4.5.2.1.
<Unchanged part omitted>
<End of text proposal>



Summary
Proposal 1: For selecting a CAPC for a Type 1 channel access procedure for a set of target transmissions, support that the UE can consider a set of transmissions without requiring the transmissions being consecutive. 
· TP1 for TS 37.213 is adopted.
Proposal 2: After UE successfully performed a multi-channel access procedure for a set of RB sets, 
· A channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including all S-SSB, PSFCH, PSCCH/PSSCH) when the channel access procedures described in clause 4.5.6 is used.
· When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6 to transmit SL transmission(s), the channel occupancy can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s), and the channel occupancy time of each channel is the same in this case.
· TP2 for TS 37.213 is adopted.
Proposal 3: For CW adjustment in multi-channel access for PSFCH, the CW adjustment is performed based on reference duration according to the feedback to the PSSCH located in the reference duration.
· TP3 for TS 37.213 is adopted.
Proposal 4: Include the CPE with zero length corresponding to CPE starting position in  and .
· TP4 for TS 38.211 is adopted.
Proposal 5: For CPE selection for a PSCCH/PSSCH in a slot when multiple CPE starting positions are pre-configured, when a UE detects a reservation, it can select the default CPE starting position for the slot if the detected reservation for the slot is for at least one of the RB set(s) of the intended PSCCH/PSSCH.
· TP5 for TS 38.214 is adopted.
Proposal 6: The meaning of ‘a PSFCH is intended for the COT initiating UE’ is clarified: The PSCCH/PSSCH corresponding to the PSFCH has IDs that match the IDs in the PSCCH/PSSCH carrying the COT-SI (either legacy IDs or additional IDs).
· TP6 for TS 37.213 is adopted.
Proposal 7: In relation to ‘the COT initiating UE resumes its transmission(s) within the same channel occupancy after a COT responding UE’s transmission’, it is supported that at least for PSFCH and S-SSB (predictable) responses, the COT initiating UE can resume its transmission after an expected PSFCH or S-SSB (i.e., it is not expected that the COT initiating UE complete the decoding of the PSFCH or S-SSB).
· TP7 for TS 37.213 is adopted.
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