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1. Introduction
In this contribution, we discuss remaining issues on the channel access mechanism for NR sidelink transmission on unlicensed spectrum. 

2. Discussion
2.1. Remaining issues
2.1.1. CP extension 
According to the agreement on channel access procedure for the SL transmission with pause, even though the time gap between earlier S-SSB and later S-SSB is at least 25us, the UE can access the channel according to Type 2A channel access procedure instead of Type 1 channel access procedure. In this point of view, the UE can maintain its own channel occupancy with high probability even for the separate SL transmission bursts. Considering that the CPE starting position of S-SSB is determined based on only (pre)configured value in the latest version of CR for TS 38.213, no additional specification update would be needed for this purpose. 
Proposal 1: For S-SSB transmission, UE always use the (pre)configured CPE starting position for all the S-SSB occasions regardless of whether there is prior SL transmission by the UE in the previous physical slot. 


2.1.2. UE-to-UE COT sharing for SL transmission(s)
2.1.2.1. COT sharing condition
If the higher layer parameter ue-toUE-COT-SharingED-Threshold is provided, the transmit power of SL transmission(s) sharing the COT could be small enough for fairness. However, if the higher layer parameter ue-toUE-COT-SharingED-Threshold is not provided, it would be necessary to decide whether or how the UE set the transmit power for utilizing the COT. 
Proposal 2: If ue-toUE-COT-SharingED-Threshold is not provided, down-select one of followings:
· Option 1: As in NR-U, the transmission utilizing the shared COT shall not include any transmission with user plane data and the transmission duration is not more than the duration of 2, 4, and 8 symbols for SCS of 15, 30, 60 kHz of the corresponding channel, respectively. 
· Option 2: COT initiator UE indicates EDT to be used to initiate the COT as the COT sharing information. Then the responding UE adjusts the transmit power of SL transmission utilizing the shared COT accordingly. 

Text proposal for TS 37.213 for Proposal 2: 
	Reason for change: The UE behaviour for the case where ue-toUE-COT-SharingED-Threshold is not provided is not specified. 

	Summary of change: Specify UE behaviour when ue-toUE-COT-SharingED-Threshold is not provided.

	Consequences if not approved: UE behaviour is ambiguous when ue-toUE-COT-SharingED-Threshold is not provided.

	[bookmark: _Toc145512939]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.
If the higher layer parameters ue-toUE-COT-SharingED-Threshold is not provided, the transmission sharing the channel occupancy initiated by another UE shall not include any unicast transmissions with user plane data and the transmission duration is not more than the duration of 2, 4 and 8 symbols for subcarrier spacing of 15, 30 and 60 kHz of the corresponding channel, respectively.
<omitted text>



Considering that the higher layer parameter ul-toDL-COT-SharingED-Threshold is included in ServingCellConfig, the higher layer parameter ue-toUE-COT-SharingED-Threshold could be (pre)configured per SL carrier or SL BWP. 


2.1.3. Inter-UE blocking mitigation scheme
In Option 1, UE may avoid additional resources from the reserved resource to cover the channel sensing duration of the UE or another UE. In Option 2, considering that the UE can share its own COT to the UE reserving SL resources, the UE can prioritize resource(s) in the slot(s) before the reserved resource. 
In NR SL resource (re)selection, in Step 5, the UE can exclude reserved resources associated with the non-monitored slots due to its transmission. Since the UE does not have the SL sensing results in the non-monitored slots, the UE conservatively avoids potential reserved resources. In this case, the channel sensing duration of the potential reserved resources would need to be further excluded. In this case, since there is no detected priority value for the potential reserved resources, the highest priority could be simply assumed. 
In Option 2, the prerequisite condition is that the UE performing SL resource (re)selection procedure is able to share its own COT to the reservation. Considering the UE processing time to decode the COT sharing information, the transmission of the UE may need to occupy the channel T_proc,0 slots before the reserved resource. When the UE transmit SL transmission with COT-SI in a slot only before the reserved resource, the UE associated with the reserved resource would not have enough time to detect the COT-SI, therefore, the UE may perform Type 1 channel access procedure. In this case, the inter-UE blocking issue would not be mitigated. In that point of view, it would be necessary to ensure that the UE receiving COT-SI has enough time to decode/detect the received COT-SI. 
Proposal 3: Confirm the following WA with changes:
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) T_proc,0 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. 
· FFS: details of applying this prioritization, 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: any restriction of M
· The above reserved resource can include resources determined by hypothetical SCI format 1-A due to non-monitored slots
· (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


2.1.4. Multi-channel access procedure
In RAN1#114bis meeting, it is agreed that the channels that UE accesses according to UL-based multi-channel access procedure can be shared to another UE. According to the UL-based multi-channel access procedure, the UE can perform Type 2A channel access procedure instead of Type 1 channel access procedure. On the other hand, in Type A multi-channel access procedure, the UE performs Type 1 channel access procedure with some modification for each channel. In Type B multi-channel access procedure, the UE can simplify the channel sensing operation on some channel by using sensing interval of at least 25 us. Considering that the total sensing duration of Type 2A channel access procedure is 18us, it seems that the DL-based multi-channel access procedure is more conservative compared to the UL-based multi-channel access procedure. 
In this point of view, it seems natural to allow that the channels that UE accesses according to DL-based multi-channel access procedure can be shared to another UE.
Proposal 4: 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.

Text proposal for TS 37.213 for Proposal 4:
	Reason for change: Type A/B multi-channel access procedure is more conservative in the perspective of fairness compared to the multi-channel access procedure specified in clause 4.5.6.3 of TS 37.213. However, the channel occupancy based on the Type A/B multi-channel access procedure is currently restricted to be utilized for the subsequent transmission. 

	Summary of change: Specify the UE behaviour relevant to channels that the UE accesses according to Type A/Type B multi-channel access procedure. 

	Consequences if not approved: UE cannot utilize channels that the UE accesses according to Type A/B multi-channel access procedure for subsequent transmissions. 

	[bookmark: _Toc146728081]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. 
<omitted text>
When a UE initiates a channel occupancy using the channel access procedures described in clause 4.5.6.3 to transmit SL transmission(s) on a set of RB sets, the channel occupancy can be shared with other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s), and the channel occupancy time of each channel(s) is the same.
<omitted text>
[bookmark: _Toc145512943]4.5.6	Channel access procedures for transmission(s) on multiple channels
<omitted text>
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.
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).
<omitted text>
[bookmark: _Toc146728092]4.5.6.3	Multi-channel access procedures for SL transmissions
<omitted text>
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).
<omitted text>



According to DL multi-channel access procedure and UL multi-channel access procedure as specified in TS 37.213, if there is no intra-cell guard band, the gNB or UE may not transmit on a channel with the bandwidth of a carrier if the UE fails to access any of the channels of the BWP. It is motivated that the transmission in a certain RB set can cause interference to the adjacent RB set(s) when there is not guard band in-between them. In this point of view, the similar descriptions are needed even in clause 4.5.6 of TS 37.213. 
Proposal 5: Adopt following text proposal for TS 37.213:
	Reason for change: The following agreement is not fully captured for the case when intra-cell guard band is not provided:
Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels
· FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U DL channel access procedure as baseline)
· FFS any necessary enhancement and modification for the SL-U operation

	Summary of change: Specify the UE behaviour when intra-cell guard band is not provided.

	Consequences if not approved: For the case when intra-cell guard band is not provided, if a UE transmit SL transmission on a set of RB set(s) while the UE fails to access the other RB set(s), the SL transmission could cause inter-UE blocking on the other RB set(s).

	[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 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.]
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.
<omitted text>
[bookmark: _Toc145512947]4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
<omitted text>
The UE shall not transmit a transmission on a channel , , for a period exceeding  as given in Table 4.5-1, where the value of  is determined using the channel access parameters used for channel , for accessing the channel to perform PSFCH transmissions.
For the procedures in this clause, the channels of the set of channels  selected by the UE for PSFCH transmissions, is a subset of the RB sets in the (pre-)configured sidelink resource pool.
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.
<omitted text>
[bookmark: _Toc145512950]4.5.6.3	Multi-channel access procedures for SL transmissions
<omitted text>
-	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.]
<omitted text>




3. Conclusions
In this contribution, we discussed channel access mechanism for NR sidelink transmission on unlicensed band. Based on the above discussion, our observations and proposals are given as follows:
Observation 1: Even if PSFCH or S-SSB uses CPE length making more than 16us time gap, the UE can maintain its own channel occupancy based on Type 2A channel access procedure. 

Proposal 1: For S-SSB transmission, UE always use the (pre)configured CPE starting position for all the S-SSB occasions regardless of whether there is prior SL transmission by the UE in the previous physical slot. 
Proposal 2: If ue-toUE-COT-SharingED-Threshold is not provided, down-select one of followings:
· Option 1: As in NR-U, the transmission utilizing the shared COT shall not include any transmission with user plane data and the transmission duration is not more than the duration of 2, 4, and 8 symbols for SCS of 15, 30, 60 kHz of the corresponding channel, respectively. 
· Option 2: COT initiator UE indicates EDT to be used to initiate the COT as the COT sharing information. Then the responding UE adjusts the transmit power of SL transmission utilizing the shared COT accordingly. 

Text proposal for TS 37.213 for Proposal 2: 
	Reason for change: The UE behaviour for the case where ue-toUE-COT-SharingED-Threshold is not provided is not specified. 

	Summary of change: Specify UE behaviour when ue-toUE-COT-SharingED-Threshold is not provided.

	Consequences if not approved: UE behaviour is ambiguous when ue-toUE-COT-SharingED-Threshold is not provided.

	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.
If the higher layer parameters ue-toUE-COT-SharingED-Threshold is not provided, the transmission sharing the channel occupancy initiated by another UE shall not include any unicast transmissions with user plane data and the transmission duration is not more than the duration of 2, 4 and 8 symbols for subcarrier spacing of 15, 30 and 60 kHz of the corresponding channel, respectively.
<omitted text>



Proposal 3: Confirm the following WA with changes:
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) T_proc,0 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. 
· FFS: details of applying this prioritization, 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: any restriction of M
· The above reserved resource can include resources determined by hypothetical SCI format 1-A due to non-monitored slots
· (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

Proposal 4: 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.

Text proposal for TS 37.213 for Proposal 4:
	Reason for change: Type A/B multi-channel access procedure is more conservative in the perspective of fairness compared to the multi-channel access procedure specified in clause 4.5.6.3 of TS 37.213. However, the channel occupancy based on the Type A/B multi-channel access procedure is currently restricted to be utilized for the subsequent transmission. 

	Summary of change: Specify the UE behaviour relevant to channels that the UE accesses according to Type A/Type B multi-channel access procedure. 

	Consequences if not approved: UE cannot utilize channels that the UE accesses according to Type A/B multi-channel access procedure for subsequent transmissions. 

	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. 
<omitted text>
When a UE initiates a channel occupancy using the channel access procedures described in clause 4.5.6.3 to transmit SL transmission(s) on a set of RB sets, the channel occupancy can be shared with other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s), and the channel occupancy time of each channel(s) is the same.
<omitted text>
4.5.6	Channel access procedures for transmission(s) on multiple channels
<omitted text>
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.
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).
<omitted text>
4.5.6.3	Multi-channel access procedures for SL transmissions
<omitted text>
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).
<omitted text>



Proposal 5: Adopt following text proposal for TS 37.213:
	Reason for change: The following agreement is not fully captured for the case when intra-cell guard band is not provided:
Agreement
For dynamic channel access mode with multi-channel case in SL-U, NR-U UL channel access procedure is considered as baseline for transmission on multiple channels
· FFS: whether transmission of PSFCH and/or S-SSB on a subset of RB sets is supported (using the NR-U DL channel access procedure as baseline)
· FFS any necessary enhancement and modification for the SL-U operation

	Summary of change: Specify the UE behaviour when intra-cell guard band is not provided.

	Consequences if not approved: For the case when intra-cell guard band is not provided, if a UE transmit SL transmission on a set of RB set(s) while the UE fails to access the other RB set(s), the SL transmission could cause inter-UE blocking on the other RB set(s).

	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.]
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.
<omitted text>
4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
<omitted text>
The UE shall not transmit a transmission on a channel , , for a period exceeding  as given in Table 4.5-1, where the value of  is determined using the channel access parameters used for channel , for accessing the channel to perform PSFCH transmissions.
For the procedures in this clause, the channels of the set of channels  selected by the UE for PSFCH transmissions, is a subset of the RB sets in the (pre-)configured sidelink resource pool.
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.
<omitted text>
4.5.6.3	Multi-channel access procedures for SL transmissions
<omitted text>
-	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.]
<omitted text>
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