[bookmark: _Hlk118736427]3GPP TSG RAN WG1 #115								R1-2311090
Chicago, USA, November 13th – November 17th, 2023

Source:	vivo
Title:	Remaining issues on channel access mechanism for sidelink on unlicensed spectrum
Agenda Item:	8.2.1.1
Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
The revised WID for NR sidelink evolution has been approved in RAN#94e [1]. The channel access mechanisms and the physical channel design framework for sidelink on unlicensed spectrum were agreed for further investigation:
	1. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.


In this contribution, we discuss the remaining issues on channel access mechanisms for sidelink on unlicensed spectrum.
2. [bookmark: _Ref110849550][bookmark: _Ref47611271][bookmark: _Ref47611245]LBT procedure 
	[bookmark: _Hlk119444613]Agreement
· Type 2A channel access procedure is applicable for S-SSB transmissions from a UE without a shared channel occupancy, when the following constraints are met:
· Time duration is at most 1ms per transmission 
· The duty cycle of the S-SSB transmissions is at most 1/20
· FFS: details of EDT
· FFS: whether/how to define observation period, including whether or not observation period would be captured in the specifications if defined
· FFS: Type 2A applicability for PSFCH without a shared channel occupancy and further limitations for combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure

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.
· 


[bookmark: _Hlk146551370]It has been agreed that when Type 1 channel access is applied to PSFCH, p=1 is used for PSFCH. However, it is still under discussion whether Type 2A can be applied to initiate a COT for PSFCH transmission. In our view, the PSFCH transmission is very important and contains only one-bit HARQ feedback information with only a 2-symbol length, Type 2A channel access can be supported to enhance the channel access possibility. In this case, the duty cycle, the total transmission duration, and the maximum number of transmissions within the observation period should be jointly considered with S-SSB. For those S-SSBs and/or PSFCHs that do not meet the regulation requirement, Type 1 LBT should be applied. Therefore, we need to define some criteria to select the LBT type for S-SSB and PSFCH. Following are some of the potential candidates:
· Alt 1: only the S-SSB and/or PSFCH in certain candidate positions can use Type 2A LBT for transmission
· Alt 2: only the S-SSB and/or PSFCH with certain SCS can use Type 2A LBT for transmission
· Alt 3: introducing separate limitations for S-SSB and PSFCH respectively (e.g., no more than N1 or X1% of the S-SSB and/or no more than N2 or X2% of the PFSCH can use Type 2A LBT for transmission)
· Alt 4: only the S-SSB and/or PSFCH with certain priority can use Type 2A LBT for transmission
The simplest way is to apply Alt 1, where the candidate positions of S-SSB and/or PSFCH can be selected to comply with the regulation, e.g., the maximum transmission duration for S-SSB and/or PSFCH, the duty cycle for S-SSB and/or PSFCH. Regarding Alt 2 and Alt 4, although it can exclude some of the S-SSB and/or PSFCH to use Type 2A channel access procedure, it still cannot ensure the duty cycle requirement when all S-SSB and/or PSFCH transmissions are with the same SCS or priority as allowed. Alt 3 is more complex and UE needs to determine which S-SSB and/or PSFCH can be transmitted. The observation period of the above transmissions can be the same as that in ETSI regulation, i.e., 50ms. However, to adapt more flexibly to the SL transmission, the observation period can be defined as other values, e.g., the periodicity of the S-SSB, 160ms. The observation period can be up to UE implementation.
	Reason for change:
The transmission of PSFCH using Type 2A channel access procedure is not specified.
Summary of change:
Add the PSFCH only transmission in the applicable case of Type 2A channel access procedure. Specify the positions of the S-SSB and PSFCH in which the Type 2A channel access can be used, and update the duty cycle requirement. 
Consequence if not approved:
The spec is not complete on the channel access procedure for PSFCH transmission.

	*****TP#1 for TS 37.213*****
4.5.2	Type 2 SL channel access procedure
This clause describes channel access procedures by UE where the time duration spanned by the sensing slots that are sensed to be idle before a SL transmission(s) is deterministic. 
Type 2A SL channel access procedure as described in clause 4.5.2.1 are applicable to the following transmission(s) performed by a UE:
· If a UE intends to transmit a SL transmission at least    after a SL transmission by another UE in a shared channel occupancy as described in clause 4.5.3, the UE uses Type 2A SL channel access procedures for the SL transmission.
· If a UE intends to transmit only S-SSB in transmission(s) or only PSFCH transmission(s) in the candidate positions defined by higher layer signaling where the time duration of S-SSB or PSFCH transmission(s) is at most , and the with a duty cycle of S-SSB and PSFCH is of at most , the UE uses Type 2A SL channel access procedures for the SL transmission(s).

<unchanged part omitted>
*****End of TP#1 for TS 37.213*****



[bookmark: _Ref102151237][bookmark: _Ref111233493]Proposal 1: Type 2A channel access can be applied to initiate a COT for PSFCH only transmission. 
[bookmark: _Ref131786076]Proposal 2: Only the S-SSB and PSFCH in the (pre-)configured candidate positions can be transmitted using Type 2A LBT to initiate a COT.
[bookmark: _Ref146808931]Proposal 3: Adopt TP#1 for TS 37.213.
3. Type 1 LBT blocking 
	Working assumption
For Type 1 LBT block issue (inter-UE case), the following option 2 and option 1 are supported separately based on UE capability
· Option 2: If transmission in slot(s) before a reserved resource is able to share its initiated COT to the reservation [with high L1 SL priority], UE may prioritize/select resource(s) in the slot(s) for transmission. 
· FFS: details of applying this prioritization, which layer to perform above prioritization behaviour, and if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt
· (pre)configuring enabling/disabling option 2 is supported
· Option 1: 
· UE may avoid selection of N consecutive resource(s) before a reserved resource with high L1 SL priority. 
· The value of N can be selected from {0, 1, 2}
· The selection of the value of N is up to UE implementation
· FFS: unless (pre-)configured or indicated by UE reserved resource in SCI
· UE may avoid selection of M consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource. 
· M is determined based on UE implementation (at least including 0)
· FFS: Which layer to perform above behaviour
· FFS: any restriction of M
· (pre)configuring enabling/disabling option 1 is supported
· FFS: Whether the above high priority is determined according to a (pre)configured threshold
· Note: both option1 and option2 are optional UE features


In RAN1 113 meeting, two options have been agreed to handle type 1 LBT blocking issue, and there are some remaining issues for both options.
For option 1, the value M should be decided according to the Type 1 LBT time of the UE to avoid the type 1 LBT blocking, however if the UE selects a large M, many slots in the resource selection window will be excluded, then the remaining candidate resources in the candidate resource set may contain many high interference resources. Therefore, it is preferred to restricted the maximum value of M. For simplicity, maximum M can be equal to value 2, which is the maximum value for N. 
[bookmark: _Ref142685087]Proposal 5: Maximum value of M is 2.
For option 2, the remaining issue includes the MCSt case. As shown in Figure 1, for the UE which reserves resources for MCSt (e.g., periodically reserved resources), the UE may perform type 1 LBT to obtain a long COT based on the lowest CAPC (e.g.., CAPC=3) for the transmissions on MCSt. But if a second UE selects a resource before the reserved MCSt and shares COT to the first UE, only a short COT can be used by the UE if the COT sharing is associated with higher CAPC (e.g., CAPC=1). To handle this case, it is proposed that, if the reserved resource belongs to a MCSt, the COT initiating UE should be able to share the COT to cover the whole MCSt. 
[image: ]
[bookmark: _Ref142684136]Figure 1 Type 1 LBT vs Type 2 LBT
[bookmark: _Ref142685089]Proposal 6: If SL transmission before a reserved resource is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission as follows:
- If the reserved resource belongs to consecutive resources reserved by a UE, the COT initiating UE should be able to share the COT to cover all the consecutive resources.
4. Insufficient time for type 1 LBT
	Proposal 7-1 (II): To address the potential issue of insufficient time for a UE to perform Type 1 LBT before a selected resource due to LBT sensing time can be longer than T1 of resource selection window, further study at least the following options for down-selection in a future meeting. Other options are not precluded.
· Option 1: A time offset is added to T1 of resource selection window. FFS the time offset length.
· Option 2: MAC layer takes into account of a potential Type 1 LBT sensing duration and selects resources accordingly.
· Option 3: Type 1 LBT sensing duration is determined firstly, then resource selection takes into account of the LBT duration is performed.
· Option 4: Resource is selected firstly, then Type 1 LBT sensing duration is adjusted based on timing of the selected resource.
· Option 5: Do nothing; Drop the SL transmission due to LBT failure, perform resource re-selection and attempt to access the channel for the next selected resource.
· Option 6: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.
· Option 7: UE prioritizes resource in a detected shared COT.


In RAN1#112 meeting, several enhanced aspects were discussed in [2] to address the issue of insufficient time for a UE to perform Type 1 LBT before a selected resource, which is cited above. 
In our opinion, at least the time gap between slot n (where resource selection is triggered) and the slot of the selected resource should be larger than the minimal/remaining LBT duration for the UE, and this behavior can be performed in MAC layer as a candidate UE implementation choice.
[bookmark: _Ref146808945]Proposal 7: In the resource selection procedure, MAC may prioritize selecting the resource after slot n+K, where K is the number of remaining slots for the UE to perform type 1 channel access.
5. COT sharing mechanism 
	Agreement 
At least the following information should be used as part of COT sharing information from the COT initiator UE.
· CAPC used for initiating the COT
· Existing / legacy R16/17 L1 source and destination IDs
· FFS additional ID(s)
· Time domain information of the shared COT
· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them
· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)
· FFS: how each of the above is indicated.
· Note, other information is not precluded.
Working assumption
For UE-to-UE COT sharing in SL-U, a parameter “ue-toUE-COT-SharingED-Threshold” is configured  to be used in the energy detection threshold adaptation procedure (similar to ul-toDL-COT-SharingED-Threshold-r16 used for UL-to-DL COT sharing in NR-U)
· FFS candidate value(s) (need to take into consideration of different UE power class) and the granularity for the configuration


5.1. COT-SI 
One remaining issue of COT-SI is the time domain information of the shared COT. In our opinion, the starting offset should be indicated explicitly to the responding UE. The starting offset can be used to indicate the ending of the initiating UE’s PSCCH/PSSCH transmission so that the responder can transmit after the initiator’s PSCCH/PSSCH transmission to avoid half duplex issue between the initiator and responder.
[bookmark: _Ref146808947][bookmark: _Ref142685097][bookmark: _Ref149923033]Proposal 8: The time domain information of the shared COT includes the starting offset, and the responding UE shares the COT for PSCCH/PSSCH transmission after the offset. 
5.2. UE-to-UE ED threshold
In RAN1#113 meeting, a working assumption regarding the UE-to-UE COT sharing EDT had been proposed. In our view, the UE-to-UE COT sharing EDT should be configured by the responding UE via PC5-RRC signaling. Per-pool configuration of the COT sharing EDT is not preferred since different UEs may use different transmit power. Therefore, it is more efficient to use the exact transmit power of the responding UE to determine the UE-to-UE COT sharing EDT, which follows the same behavior and principle in NRU where the responding high-Tx-power device (i.e., gNB) provides the EDT threshold to the initiating low-Tx-power device (i.e., the UE). If the COT initiating UE chooses to share the COT to the UE which configures the EDT, it can apply the configured EDT. Otherwise, the COT initiating UE ignores the configured EDT.
[bookmark: _Ref142685101]Proposal 9: The UE-to-UE ED threshold is configured by PC5-RRC signaling. And the COT initiating UE chooses to apply the configured EDT or not depending on whether to share the COT to other UEs.
6. CPE determination
[bookmark: _Ref118739487]For the CPE determination, two more cases need to be discussed: 1) the CPE for PSCCH/PSSCH transmission where the PSCCH/PSSCH is used to resume a COT, and 2) the CPE for S-SSB transmission in a S-SSB burst.
CPE determination for PSCCH/PSSCH transmission to resume a COT
For COT resumption using PSCCH/PSSCH transmission, the UE should determine CPE for the PSCCH/PSSCH transmission based on the rule of CPE determination for initiating a COT, because such rule can help to mitigate inter-UE blocking issue. Therefore, the following proposal and TP are made.
[bookmark: _Ref149923036]Proposal 10: For COT resumption using PSCCH/PSSCH transmission, UE uses the same method to determine CPE for the PSCCH/PSSCH transmission as the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission. 
[bookmark: _Ref149923037]Proposal 11: Adopt TP#2.
	Reason for change:
Specification needs a rule to determine the CPE for PSCCH/PSSCH transmission for the case of COT resumption using the PSCCH/PSSCH transmission.
Summary of change:
Add one more rule for CPE determination for a PSSCH/PSCCH transmission by a UE that follows another SL transmission by the same UE in a channel occupancy.
Consequence if not approved:
It is not clear how to set the CPE for PSCCH/PSSCH transmission for the case of COT resumption using the PSCCH/PSSCH transmission.

	*****TP#2 for TS 38.214*****
8.1.2.1             Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
<unchanged part omitted>
-	For operation with shared spectrum channel access in frequency range 1, for a PSSCH/PSCCH transmission by a UE that follows another SL transmission by the same UE in a channel occupancy, the UE determines the duration of a cyclic prefix extension Text as follows:
	 - if theWhen gap between the PSSCH/PSCCH transmission and the previous SL transmission is 1 symbol and µ=0, the index is set to ‘1’ for µ=0.
- if theWhen gap between the PSSCH/PSCCH transmission and the previous SL transmission is 2 symbols and µ=1,3, the index is set to ‘3’ for µ=1 and to 2 for µ=2.
- otherwise, the index is determined in the same way as the first SL transmission with PSSCH/PSCCH to initiate a channel occupancy for a slot.
*****End of TP#2 for TS 38.214*****


CPE determination for S-SSB transmission in a S-SSB transmission burst 
For consecutive S-SSB transmissions, it is believed that a S-SSB transmission burst should be maintained for more channel access opportunities. One way to formulate the S-SSB transmission burst is to (pre-)configure a default CPE for S-SSB that can reduce the gap between S-SSB transmissions until 16us. However, such default CPE may prevent the S-SSB from using type 2A channel access (i.e., there may be SL transmission in the prior slot), which is not preferred. Another way to formulate the S-SSB transmission burst is to reuse the CPE determination rule for PSCCH/PSSCH transmission in a PSCCH/PSSCH transmission burst, such mechanism can maintain S-SSB burst while still allowing the S-SSB to use a shorter (pre-)configured CPE to access channel using type 2A channel access. Therefore, the following proposal and TP are made.  
[bookmark: _Ref149923038]Proposal 12: For a S-SSB transmission by a UE that follows another SL transmission by the same UE in a channel occupancy, the UE determines the duration of a cyclic prefix extension Text as follows:
-When the gap between the S-SSB transmission and the previous SL transmission is 1 symbol, the index is set to ‘1’. for µ=0
-When the gap between the S-SSB transmission and the previous SL transmission is 2 symbols, the index is set to ‘3’ for µ=1 and to 2 for µ=2.
[bookmark: _Ref149923042]Proposal 13: Adopt TP#3.
	Reason for change:
Specification only supports (pre-)configured CPE for S-SSB transmission, however when (pre-)configuring a default CPE for S-SSB to maintain S-SSB transmission burst, the default CPE prevents the S-SSB from using type 2A channel access if there is SL transmission in prior slot. 
Summary of change:
Specification support an additional rule for CPE determination for S-SSB transmission to formulate a SL transmission burst using the S-SSB.
Consequence if not approved:
It is not clear how to set the CPE for PSCCH/PSSCH transmission for the case of COT resumption using the PSCCH/PSSCH transmission.

	*****TP#3 for TS 38.213*****
16.1             Synchronization procedures 
<unchanged part omitted>
-	For operation with shared spectrum channel access in frequency range 1, for a S-SS/PSBCH block transmission by a UE that follows another SL transmission by the same UE in a channel occupancy, the UE determines the duration of a cyclic prefix extension Text as follows:
	 - When gap between the S-SS/PSBCH block and the previous SL transmission is 1 symbol and µ=0, the index is set to ‘1’ for µ=0.
- When gap between the S-SS/PSBCH block and the previous SL transmission is 2 symbols, the index is set to ‘3’ for µ=1 and to 2 for µ=2.
*****End of TP#3 for TS 38.213*****


7. Mode 1 enhancement
7.1. LBT of Mode-1 UE
Currently, there is still no conclusion as to whether NW can control the LBT type/CAPC of a mode-1 UE. In NRU, NW can inform UE of the LBT type/CAPC information to be used by a DCI, but in SL-U, since NW doesn't perform LBT on unlicensed bands, it has no accurate information about channel occupancy status on unlicensed bands. Therefore, in certain scenarios, such as when there are numerous devices or when multiple systems coexist on the unlicensed bands, gNB might struggle to provide effective scheduling and suggest appropriate LBT types/CAPC. 
For CPE determination methods for COT-initiating UE, scheme 1 and scheme 2 are supported. Apart from these two schemes, there was a discussion about the necessity of explicit CPE indications from the NW for mode-1 UE. For instance, the NW can achieve FDM assignments by allocating different RBs/interlaces in the same time instance to different mode-1 UEs and instructing them with the same CPE length. However, as discussed earlier, the NW may not be able to determine the channel occupancy status and resource reservations from mode2 UE. Even if the NW expects FDMed transmissions by providing the same CPE value, a mode-1 UEs might fail to access the granted resources if there is a conflict with mode2 UEs' grants in the vicinity. 
[bookmark: _Ref149923043]Proposal 14: Conclude that for mode-1 UE, LBT type and CAPC are always determined by the UE, and dynamic CPE indication by a SL DCI is not supported.
7.2. Mode-1 UE and shared COT from other UEs
In Rel-16/17, a mode-1 UE is fully controlled by the network and does not consider the coordination information from other SL UEs. However, in Rel-18, it is still unclear whether a mode-1 UE can share COT from other mode-1 or mode-2 UEs. If a mode-1 UE ignores the shared COT and remains a Type-1 LBT, its performance will be worse than that of mode-2 UEs since adhering to Type1 LBT not only results in a longer LBT time compared to Type2 but also leads to a higher probability of wasting the shared COT. We believe that a mode-1 UE can, at least, perform Type2 LBT to share the COT overlapped with the mode-1 grant when it receives a COT-SI conveying its ID. It is also noted that the agreements for COT sharing in Rel-18 SL-U do not differentiate the UE modes, thus we suggest concluding that mode-1 UE is allowed to share the COT from other UE.


Figure 2. mode-1 grant overlapped with COT sharing
[bookmark: _Ref142685136]Proposal 15: Conclude that if a mode-1 UE receives COT-SI from other UEs, and if a mode-1 grant of the mode-1 UE overlaps with the remaining COT, the mode-1 UE is allowed to perform Type2 to share the COT.
8. Multi-channel access
	Agreement
For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets
Agreement
TP#3 Proposal v2 in section 4.3.2 of R1-2310292 is endorsed for TS37.213 clause 4.5.6.3

	< Start of text proposal >
4.5.6	Channel access procedures for transmission(s) on multiple channels
<Unchanged part omitted>
4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures in this clause are applied for SL PSCCH/PSSCH/S-SSB transmission(s) and can be applied for PSFCH transmission.
A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in this clause.
<End of text proposal>





In the last meeting, the multi-channel access procedure for SL transmissions in 4.5.6.3 was agreed for S-SSB transmission. However, it’s still open on whether the Type A and Type B multi-channel access procedures defined in [4] can be used for S-SSB transmissions. Considering the multi-channel access procedures for SL transmissions in 4.5.6.3 is an all-or-nothing mechanism, the S-SSB in the anchor RB set cannot be transmitted as long as one LBT failure occurred in any of the selected RB sets, which may greatly degrade the synchronization performance between UEs. It may also degrade the S-SS coverage, which violates the intention of supporting S-SSB repetition in one or more RB sets. Thus, the Type A and Type B multi-channel access procedure should also be applied for S-SSB transmission in the case of dynamic channel access mode with multi-channels. Hence, we propose the following TP#4:
	Reason for change:
The Type A and Type B multi-channel access procedures should be used for S-SSB transmission with multi-channels, otherwise the S-SSB in the anchor RB set cannot be transmitted as long as one LBT failure occurred in the selected RB sets.
Summary of change:
UE can transmit S-SSB on those RB sets where LBT succeeds, according to one of the Type A or Type B procedures, respectively.
Consequence if not approved:
UE cannot transmit S-SSB of a RB set due to LBT failure on another RB set, which is unacceptable and violates the intention of introducing S-SSB transmission in more than one RB set.

	*****TP#4 for TS 37.213*****
[bookmark: _Toc145512943]4.5.6	Channel access procedures for transmission(s) on multiple channels
If a UE 
-	is scheduled to transmit on a set of channels C, and if the SL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels C, or
-	intends to perform sidelink transmissions on configured resources on the set of channels C, and if the SL transmissions are configured to start transmissions at the same time on all channels in the set of channels C, or
-	intends to perform sidelink transmissions on selected resources on the set of channel C, and if SL transmissions are to start at the same time on all channels in the set of channels C
the followings are applicable:
-	A UE can access multiple channels on which only PSFCH transmissions and S-SSB transmissions are performed, according to one of the Type A or Type B procedures described in clause 4.5.6.1 and 4.5.6.2, respectively.
-	A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in clause 4.5.6.3.
[bookmark: _Toc145512944]4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH transmissions and S-SSB transmissions are performed, according to the procedures described in this clause.
<unchanged part omitted>
[bookmark: _Toc145512947]4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH transmissions and S-SSB transmissions are performed, according to the procedures described in this clause.
*****End of TP#4 for TS 37.213*****


[bookmark: _Hlk146558381][bookmark: _Hlk146558402][bookmark: _Ref118742394]Proposal 16: The Type A and Type B multi-channel access procedures are used as the baseline for S-SSB transmission in the case of dynamic channel access mode with multi-channels. And adopt the TP#4.
[bookmark: _Hlk149579938]There is a remaining issue of whether/how to determine the for channel  in Type A and Type B multi-channel access procedures. In our view, even for PSFCH or S-SSB transmission in a single RB set, whether/how to determine the  has not been discussed, which should be addressed first. 
When UE performs type 1 channel access procedure to perform PSFCH or S-SSB transmission, there are two different cases. The first one is that UE performs PSFCH or S-SSB transmission only. In this case, no associated HARQ-ACK feedback can be considered for CW adjustment. Then, the NR-U behavior about the transmission without HARQ-ACK feedback could be reused, i.e., using the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the same channel access priority class. The second case is that UE performs PSFCH or S-SSB transmission followed by PSSCH transmission. This case can be covered by the SL transmission including PSSCH case, which has already been specified in clause 4.5.4[4]. Hence, we propose the following TP#5:
	Reason for change:
When UE performs PSFCH or S-SSB transmission only, the UE should adjust  as the NR-U behaviour about the transmission without HARQ-ACK feedback.
Summary of change:
Delete the restriction ‘including PSSCH(s)’ on the CW adjustment when UE transmits a SL transmission using Type 1 channel access procedures on a channel and the SL transmission(s) is not associated with explicit HARQ-ACK feedback(s) by the corresponding UE(s).
Consequence if not approved:
The UE behavior about the CW adjustment when UE performs PSFCH or S-SSB transmission only is not clear.
[bookmark: _Toc145512940]*****TP#5 for TS 37.213*****
4.5.4	Contention window adjustment procedures for SL transmissions
<unchanged part omitted>
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 not associated with explicit HARQ-ACK feedback(s) by the corresponding UE(s), the UE adjusts  before step 1 in the procedures described in clause 4.5.1, using the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class . If the corresponding channel access priority class   has not been used for any SL transmissions on the channel,  is used. If the latest  value is consecutively used for [X] times for generation of  as described in clause 4.5.1 for SL transmission(s) including PSSCH(s) without associated explicit HARQ-ACK feedback(s), the  is increased for every priority class  to the next higher allowed value.
*****End of TP#5 for TS 37.213*****


[bookmark: _Ref149923047]Proposal 17: When UE performs type 1 channel access procedure to perform PSFCH or S-SSB transmission only in a single RB set, use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the same channel access priority class. And adopt the TP#6.
Similarly, when the UE performs Type A and Type B multi-channel access procedures for PSFCH transmissions, the  value should not be adjusted if the UE performs PSFCH transmissions only. And if the UE performs PSFCH transmission followed by PSSCH, the  value should be adjusted according to the associated explicit HARQ-ACK feedback or adopt the latest  if there is no associated explicit HARQ-ACK feedback. This means the PSSCH that fully or partially overlaps with the related channel is used in the procedures described in clause 4.5.4. Thus, the following TP#6 can be adopted:
	Reason for change:
When UE perform Type A and Type B multi-channel access procedures for PSFCH transmissions, if UE perform PSFCH transmission followed by PSSCH, the  value should be adjusted according to the associated explicit HARQ-ACK feedback or adopt the latest  if there is no associated explicit HARQ-ACK feedback 
Summary of change:
[bookmark: _Hlk149675377]When UE perform Type A and Type B multi-channel access procedures for PSFCH transmissions, if UE perform PSFCH transmission followed by PSSCH, any PSSCH that fully or partially overlaps with the related channel is used in the procedures described in clause 4.5.4.
Consequence if not approved:
The UE behavior in CW adjustment of Type A and Type B multi-channel access procedure is not clear.

	*****TP#6 for 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 , when any of PSFCH transmissions is followed by PSSCH within a SL transmission burst, any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
<unchanged part omitted>
[bookmark: _Toc145512948]4.5.6.2.1	Type B1 multi-channel access procedure
A single  value is maintained for the set of channels .
[For determining  for the set of channel  channel , when any of PSFCH transmissions is followed by PSSCH within a SL transmission burst, any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
[bookmark: _Toc145512949]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 , when any of PSFCH transmissions is followed by PSSCH within a SL transmission burst, any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
For determining  for channel ,  value of channel  is used, where  is the channel with largest  among all channels in set .
*****End of TP#6 for TS 37.213*****


[bookmark: _Ref149923049]Proposal 18：When UE perform Type A and Type B multi-channel access procedures for PSFCH transmissions, if UE perform PSFCH transmissions followed by PSSCH, any PSSCH that fully or partially overlaps with the related channel is used in the procedures described in clause 4.5.4. And adopt the TP#6.
In the RAN1#114bis meeting, it has been discussed whether the subsequent transmissions within the COT (i.e., for COT resuming and COT sharing) should be restricted by the potential channel access procedure that should be used by a UE to initiate a COT for those transmissions. 
In our view, the channel access procedure and the data transmissions are separate operations. When a device has accessed the channel, it can resume the COT, or share to another device, as long as the regulations are met, where the regulations do not imply anything on the type of subsequent transmissions that can be transmitted by initiating a COT. For example, in NRU or ETSI EN301 893, gNB or AP can access the channel and share the COT to the UE or the STA. The channel access procedures for gNB/AP and UE/STA are different, i.e., the channel access procedure for DL transmission and the channel access procedure for UL transmission, respectively. Therefore, when a device accesses a channel with the CAPC value p, it can resume the COT by performing any transmissions as long as the CAPC value does not exceed p. Similarly, when a device accesses a channel with the CAPC value p, it can share the COT to another device as long as the CAPC value of the transmission does not exceed p. Such rules are also applicable for SLU, especially when there are PSFCH occasions in between the PSCCH/PSSCH transmissions. If PSCCH/PSSCH transmissions are not allowed in the COT initiated by using the channel access procedure in clause 4.5.6.1 or 4.5.6.2, there will not be enough time for UE to perform LBT to initiate another COT for PSCCH/PSSCH transmission, which will dramatically reduce the transmission efficiency. Therefore, after UE successfully performs a multi-channel access procedure for a set of BR sets, the UE can either resume the COT or share the COT to other UEs for any SL transmissions. Hence, the following TP#7 is proposed:
	Reason for change:
The channel access procedure and the data transmissions are separate operations, thus the Type A and Type B procedures described in clause 4.5.6.1 and 4.5.6.2 should not only apply for PSFCH transmission only. 
Summary of change:
A UE can access multiple channels on which PSFCH transmissions are performed.
Consequence if not approved:
The time is not enough for UE to perform LBT to initiate another COT for the subsequent PSCCH/PSSCH transmission after acess multiple channels with Type A or Type B procedure for PSFCH transmission. 

	***** TP#7 for TS 37.213*****
4.5.6	Channel access procedures for transmission(s) on multiple channels
the followings are applicable:
-	A UE can access multiple channels on which only PSFCH transmissions are performed, according to one of the Type A or Type B procedures described in clause 4.5.6.1 and 4.5.6.2, respectively.
-	A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in clause 4.5.6.3.
<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 the procedures described in this clause.
<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 the procedures described in this clause.
*****End of TP#7 for TS 37.213*****


[bookmark: _Ref149923050]Proposal 19: After UE successfully performed a multi-channel access procedure for a set of BR sets, the UE can either resume the COT or share the COT to other UEs for any SL transmissions. And adopt the TP#7.
One more issue on multi-channel access procedure is whether the configuration of zero guard band should be supported in SLU. In NRU, there are UEs only capable to perform transmission on the BWP as a whole, thus the configuration of the guard band with zero value is then introduced, and the corresponding channel procedure is specified. In SLU, such kind of UE operation can still be supported, and the brackets in the last paragraph in TS37.213 4.5.6.3 should be removed and the TP is proposed as follows. 
	Reason for change:
Channel access procedure for UEs configured with zero guard band is not specified.
Summary of change:
Include the channel access procedure for UEs configured with zero guard band. 
Consequence if not approved:
The spec is not complete on the channel access procedure for UEs configured with zero guard band.

	*****TP#8 for TS 37.213*****
· [bookmark: _Toc146728092]4.5.6.3	Multi-channel access procedures for SL transmissions
The procedures described in this clause are applied for PSCCH/PSSCH/S-SSB transmission(s) and can be applied for PSFCH transmission.
A UE can access multiple channels on which SL transmissions are performed, according to the procedures described in this clause.
If a UE intends to transmit SL transmissions on a set of channels , the following is applicable: 
-	if Type 1 channel access procedure is used for SL transmissions on the set of channels ,
-	the UE may transmit on channel  using Type 2A channel access procedure as described in clause 4.5.2.1,
-	if the channel frequencies of the set of channels  is a subset of the sets of channel frequencies defined in clause X.X in [2X], and 
-	if Type 2A channel access procedure is performed on channel immediately before the UE transmission on channel , , and
-	if the UE has accessed channel  using Type 1 channel access procedure as described in clause 4.5.1, 
-	where channel  is selected by the UE uniformly randomly from the set of channels  before performing Type 1 channel access procedure on any channel in the set of channels .
-	the UE may transmit on channel  using Type 1 channel access procedure as described in clause 4.5.1
-	the UE may not transmit on channel  within the bandwidth of a carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured with SL resources.
-	[the UE may not transmit on a channel within the bandwidth of a carrier if the UE is configured without intra-cell guard band(s) on an SL bandwidth part as described in clause X of [8], and the UE fails to access any of the channels of the SL bandwidth part.]
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 TP#8 for TS 37.213*****



[bookmark: _Ref149923051]Proposal 20: UEs configured with zero guard band can be supported, similar as that in NRU.
9. Conclusion
This contribution focuses on the channel access mechanisms for sidelink on unlicensed spectrum, and providing the following observations and proposals:
Proposal 1: Type 2A channel access can be applied to initiate a COT for PSFCH only transmission.
Proposal 2: Only the S-SSB and PSFCH in the (pre-)configured candidate positions can be transmitted using Type 2A LBT to initiate a COT.
Proposal 3: Adopt TP#1 for TS 37.213.
Proposal 4: When the transmissions within the reference duration include different cast types, the UE adjusts the CWS based on the transmission with ACK/NACK HARQ-ACK enabled, where the unicast transmissions are treated with the highest priority, followed by groupcast option 2, and then others.
Proposal 5: Maximum value of M is 2.
Proposal 6: If SL transmission before a reserved resource is able to share its initiated COT to the reservation, UE may prioritize/select resource(s) in the slot(s) for transmission as follows:
- If the reserved resource belongs to consecutive resources reserved by a UE, the COT initiating UE should be able to share the COT to cover all the consecutive resources.
Proposal 7: In the resource selection procedure, MAC may prioritize selecting the resource after slot n+K, where K is the number of remaining slots for the UE to perform type 1 channel access.
Proposal 8: The time domain information of the shared COT includes the starting offset, and the responding UE shares the COT for PSCCH/PSSCH transmission after the offset. 
Proposal 9: The UE-to-UE ED threshold is configured by PC5-RRC signaling. And the COT initiating UE chooses to apply the configured EDT or not depending on whether to share the COT to other UEs.
Proposal 10: For COT resumption using PSCCH/PSSCH transmission, UE uses the same method to determine CPE for the PSCCH/PSSCH transmission as the case when UE performs Type 1 channel access to initiate a COT for PSCCH/PSSCH transmission.
Proposal 11: Adopt TP#2.
Proposal 12: For a S-SSB transmission by a UE that follows another SL transmission by the same UE in a channel occupancy, the UE determines the duration of a cyclic prefix extension Text as follows:
-When the gap between the S-SSB transmission and the previous SL transmission is 1 symbol, the index is set to ‘1’. for µ=0
-When the gap between the S-SSB transmission and the previous SL transmission is 2 symbols, the index is set to ‘3’ for µ=1 and to 2 for µ=2.
Proposal 13: Adopt TP#3.
Proposal 14: Conclude that for mode-1 UE, LBT type and CAPC are always determined by the UE, and dynamic CPE indication by a SL DCI is not supported.
Proposal 15: Conclude that if a mode-1 UE receives COT-SI from other UEs, and if a mode-1 grant of the mode-1 UE overlaps with the remaining COT, the mode-1 UE is allowed to perform Type2 to share the COT.
Proposal 16: The Type A and Type B multi-channel access procedures are used as the baseline for S-SSB transmission in the case of dynamic channel access mode with multi-channels. And adopt the TP#4.
Proposal 17: When UE performs type 1 channel access procedure to perform PSFCH or S-SSB transmission only in a single RB set, use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the same channel access priority class. And adopt the TP#6.
Proposal 18：When UE perform Type A and Type B multi-channel access procedures for PSFCH transmissions, if UE perform PSFCH transmissions followed by PSSCH, any PSSCH that fully or partially overlaps with the related channel is used in the procedures described in clause 4.5.4. And adopt the TP#6.
Proposal 19: After UE successfully performed a multi-channel access procedure for a set of BR sets, the UE can either resume the COT or share the COT to other UEs for any SL transmissions. And adopt the TP#7.
Proposal 20: UEs configured with zero guard band can be supported, similar as that in NRU.
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