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1 Introduction

During the last RAN1 meeting, the objective of sidelink unlicensed has been completed, however, there are still some remaining details to be discussed and defined during maintenance phase. 

In this contribution, we would like to share our views on the remaining details on SL channel access.

2 CPE determination over multiple RB sets
In the current specification of TS38.211 [1], according to the following description, it seems that for one SL transmission, only one CPE value can be applied.

	-
for PSCCH/PSSCH, PSFCH, and S-SS/PSBCH block transmission
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 are given by Table 5.3.1-3 with the index [image: image7.png]


 given by the procedure in [5, TS 38.213] or [6, TS 38.214].


Furthermore, if multiple CPE values are supported over multiple RB sets, due to SL UE’s half-duplex characteristic, the CPE transmitted first in one RB set will result in the inability to continuously sensing on the RB set of CPE transmitted later. The following figure can be regarded as an example, when UE 1 starts perform transmission of CPE in RB set#0, it cannot perform sensing in RB set#1 which may cause the LBT in RB set#1 cannot be successful. 
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Figure 1: Half-duplex issue caused by different CPE values over multiple RB sets

Observation 1: For one SL transmission across multiple RB sets, different CPE values over multiple RB sets CANNOT be supported due to specification impacts and half-duplex issue.

On the basis of above observation, in our view, there may be some cases which may cause different CPE value determination principles and inconsistent CPE values over multiple RB sets:

Case 1: A SL transmission occupied resources in multiple sets, but only in partial of them UE can perform COT sharing/resuming, in the remaining RB sets the UE needs to initiate new COT(s).

The below figure can be taken as an example, assuming the transmission from UE 1 occupies two RB sets, in RB set#0, UE 1 can perform COT sharing/resuming which corresponds to a type 2 channel access procedure, however, in RB set#1, there is no existing COT, and UE 1 needs to initiate a new COT which corresponds to a type 1 channel access procedure. Therefore, in RB set#0, CPEStartingPositionsPSCCH-PSSCH-SharedCOT shall be used for CPE determination; but in RB set#1, CPEStartingPositionsPSCCH-PSSCH-InitiateCOT shall be used for CPE determination. Since the CPE values included in these two sets may be different, inconsistence in CPE values over multiple RB sets may be caused, so we make the following observation and proposal to address this issue:
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Figure 2: UE can only perform COT sharing/resuming in only one of the two RB sets

Observation 2: When UE performs SL transmission over multiple RB sets, in some of the RB set(s), CPEStartingPositionsPSCCH-PSSCH-SharedCOT shall be used for CPE determination if COT sharing/ resuming can be performed; in the other RB set(s), CPEStartingPositionsPSCCH-PSSCH-InitiateCOT shall be used for CPE determination since COT sharing/resuming cannot be performed.

· The CPE values included in these two sets may be different which may cause CPE inconsistence over the RB sets.

Proposal 1: RAN1 needs to discuss whether a UE can perform COT sharing/resuming in some of the RB sets, and initiate new COT(s) in the remaining RB set(s), i.e., whether case 1 is a valid case.
Proposal 2: RAN1 needs to perform down-selection b/w the following options for case 1:

· Option 2-1: RAN1 determine a single CPE value over the two CPE value sets (e.g., in one of them, or in the intersection or union set of them), if the answer of P1 is “yes”;

· Option 2-2: UE can perform the COT sharing/resuming behavior only when all the RB sets have corresponding existing COTs; otherwise, the behavior for initiating a COT needs to be performed (i.e., multi-channel access procedure), if the answer of P1 is “no”.  

Case 2: A SL transmission occupied resources in multiple sets, but only in partial of them UE are performing MCSt, in the remaining RB set(s) the UE are performing single slot transmission.

The below figure can be taken as an example for this case, assuming the transmission from UE 1 occupies two RB sets, in RB set#0, UE 1 are performing MCSt and in RB set#1 single slot transmission is performed (this is possible when MCSt is for multiple TBs). Therefore, in RB set#0, the CPE value which makes the gap b/w the contiguous slots to be less or equal to 16us shall be applied; but in RB set#1, the UE are performing single slot transmission and such a CPE value is not needed to be applied, so inconsistence in CPE values over multiple RB sets may be caused as well. We make the following observation and proposal to address the issue in case 2:
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Figure 3: UE are performing MCSt in only one of the two RB sets
Observation 3: When UE performs SL transmission over multiple RB sets, if UE are performing MCSt in some of the RB set(s), the CPE may need to be set to reduce the gap between the two transmissions so that it does not exceed 16µs; in the other RB set(s), there is no need to set the CPE value corresponding to 16µs gap due to single slot transmission is performed.

· This may cause CPE inconsistence over the RB sets.

Proposal 3: RAN1 needs to discuss whether a UE can perform ongoing MCSt(s) in some of the RB sets, and initiate new COT(s) in the remaining RB set(s), i.e., whether case 2 is a valid case.

Proposal 4: RAN1 needs to perform down-selection b/w the following options for case 2:

· Option 4-1: RAN1 determines a single CPE value when UE are performing MCSt in at least one RB set (i.e., CPE value to make the gap does not exceed 16µs), if the answer of P3 is “yes”;

· Option 4-2: UE can perform the MCSt behavior only when all the RB sets are within MCSt; otherwise, UE cannot perform MCSt behavior (i.e., UE cannot set the CPE value to be equal or less than 16µs), if the answer of P3 is “no”.  

Case 3: A SL transmission occupied resources in multiple sets, but only in partial of them UE set there is a FDMed reservation in a same slot, in the remaining RB sets no reservation has been detected.

The below figure can be taken as an example for this case, assuming the transmission from UE 1 occupies two RB sets, in RB set#0, there is a reservation from UE 2 which is FDMed in the same slot. Therefore, in RB set#0, the default value of CPE which corresponds to DefaultCPEStartingPositionsPSCCH-PSSCH-SharedCOT or DefaultCPEStartingPositionsPSCCH-PSSCH-InitiateCOT needs to be applied; but in the RB set#1, CPE value still needs to be randomly selected from the set for no reservation case based on L1 priority, so inconsistence in CPE values over multiple RB sets may be caused again. We make the following observation and proposal to address the issue in case 3:
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Figure 4:  There is FDMed reservation in only one of the two RB sets

Observation 4: When UE performs SL transmission over multiple RB sets, if there is FDMed reservation(s) in some of the RB set(s), the CPE may need to be set to the default value corresponding to the inside or outside case; in the other RB set(s), there is no FDMed reservation(s) and the CPE value still needs to be randomly selected within the set according to the L1 priority.

· This may cause CPE inconsistence over the RB sets.

Proposal 5: RAN1 needs to perform down-selection b/w the following options for case 3:

· Option 5-1: RAN1 determine a single CPE (e.g., the default CPE value depends on whether the transmission in RB set#0 is within a COT);

· Option 5-2: UE can perform the behavior for setting the CPE as the default value only when all the RB sets have FDMed reservation(s); otherwise, UE can only perform the behavior for without reservation cases (i.e., performing random selection within the CPE value set).
3 The re-evaluation/pre-emption procedure for MCSt
After determining the resource selection approach for MCSt, one further issue is how to perform re-evaluation and pre-emption to the resources selected for MCSt. For a resource which is reported as re-evaluation or pre-emption within the multiple consecutive slots, if the overlapped reservation from another UE which can share the current channel occupancy, only the re-evaluated or pre-empted resource shall be re-selected, because in this case no LBT blocking will occur b/w the transmission in the remaining resource and the aforementioned reserved resource from the other UE, which means a COT sharing then COT resuming procedure can be performed accordingly;  otherwise, all the remaining resources for the MCSt after the pre-empted resource may also need to be re-selected to avoid LBT blocking b/w the pre-empting and pre-empted UEs.
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Figure 5:  Illustration for re-evaluation or pre-emption performed in a MCSt

Proposal 6: When the re-evaluation/pre-emption procedure for a resource used for MCSt has been identified:

· If the channel occupancy initiated by the pre-empted UE can be shared by the pre-empting UE, only the re-evaluated or pre-empted resource shall be re-selected;

· Otherwise, all the remaining resources after the pre-empted resource for the MCSt need to be re-selected.

4 Multi-channel access for S-SSB/PSFCH  
Based on the RAN1#114bis agreements, it has been agreed that UE may transmit S-SSB repetition on more than one RB set when S-SSB transmission can share COT. In RAN1#114bis meeting, it has been agreed that UL-based multi-channels access is applicable for S-SSB transmissions. However, in order to have larger opportunity to access the channel, DL-based Type A and Type B multi-channels access procedures shall also be applicable for S-SSB transmission on multiple RB sets.
Proposal 7: DL-based Type A and Type B multi-channels access procedures shall also be applicable for S-SSB transmissions on multiple RB sets.
During last meeting, the following agreement has been achieved which means a UE can do a UL-like multi-channel access procedure for S-SSB/PSFCH transmission, when there is subsequent PSCCH/PSSCH transmission(s) in the corresponding RB sets.
	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.


However, from our perspective, UE may not need to always perform the channel access procedures described in clause 4.5.6.3 for S-SSB/PSFCH transmission because there may only a subset of RB sets have the subsequent PSCCH/PSSCH transmission(s). The following figure can be regarded as an example, where only RB set#0 and #1 have the corresponding subsequent RB sets but the S-SSB/PSFCH shall initiate the channel occupancy in RB set #0, #1, #2, in this case, we think it is feasible to perform single channel or DL-like multi-channel access in the remaining RB set(s), to guarantee the transmission in these RB set(s) which can improve the performance. Further, the channel access results in the aforementioned subset of RB sets does not impact the transmission in the remaining RB set(s), which means UE can only perform S-SSB/PSFCH in one of the subsets of RB set(s).
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Figure 6 Example for only a subset of RB sets have subsequent PSCCH/PSSCH transmission
Proposal 8: When UE performs multi-channel access for S-SSB/PSFCH transmission and only a subset of RB sets has subsequent PSCCH/PSSCH transmission(s), the UE can perform the channel access procedures described in clause 4.5.6.3 for these subset of RB sets and perform the channel access procedures described in clause 4.5.1 or 4.5.6.1 or 4.5.6.2 for the remaining RB set(s), in TS37.213.
· The channel access result in the RB sets of this subset does not impact the transmission in the remaining RB set(s). 
Proposal 9: The following TP should be adopted to reflect the mechanism in proposal 8. 
	· 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. The procedures described in this clause can be applied for a subset of RB sets for S-SSB/PSFCH transmission, and the procedures described in section 4.1.1 or section 4.5.6.1 or section 4.5.6.2 can be applied for the remaining RB set(s).


5 Miscellaneous TPs

In the current version of TS37.213, one restriction is when performing COT sharing, the SL transmission(s) from responding UE shall be at most equal to the channel access priority class value provided by the channel access priority class in the channel occupancy sharing information. From our perspective, the same principle should also be applied for COT resuming case, so we propose to endorse the following TPs:
Proposal 10: The following TP on TS37.213 should be adopted for the relevant part for COT resuming: 
	· 4.5.2
Type 2 SL channel access procedure

<Unchanged parts omitted>
When a UE initiates a channel occupancy on a channel to transmit SL transmission(s) within the channel occupancy, if the UE stops transmitting on the channel, the UE can resume SL transmission(s) within the channel occupancy on the channel after performing Type 2A channel access procedures as described in clause 4.5.2.1 if the UE continuously senses the channel to be idle before resuming transmission. The channel access priority class value corresponding the SL transmission(s) is at most equal to the channel access priority class when the UE initiates the channel occupancy to transmit the SL transmission(s).
<Unchanged parts omitted>
· 4.5.3
SL channel access procedures in a shared channel occupancy

<Unchanged parts omitted>
-
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 [image: image16.png]25us



, 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 [image: image18.png]16us



, 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 [image: image20.png]16us



, 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.
-   The channel access priority class value corresponding the SL transmission is at most equal to the channel access priority class when the UE initiates the channel occupancy to transmit the SL transmission(s).


Another remaining issue is whether it is supported to configure SL BWP without the corresponding intra-cell guard bands b/w RB sets for SL-U. From our perspective, it is not necessary to support such configuration for SL-U, the reason is that different from NR Uu, there is only one SL BWP can be configured for sidelink, so if this feature is supported, multi-channel access procedure needs to be mandatorily supported by SL-U UEs. However, the multi-channel access procedure has been confirmed as an optional FG in UE feature session. Another reason is that this may reduce the resource efficiency because all the UE shall occupy resources in all the RB sets.
Proposal 11: The following TP should be endorsed to clarify the case where SL BWP is configured without intra-cell guard band is not supported in SL-U.
	· 4.5.6.3
Multi-channel access procedures for SL transmissions

<Unchanged parts omitted>

-
the UE may not transmit on channel [image: image22.png]¢, €EC



 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.




6 Discussion on NACK-only HARQ feedback 
Currently, in the table 8.4.1.1-1 of TS 38.212, the code point 11 is reserved if higher layer parameter transmissionStructureForPSCCHandPSSCH in SL-BWP-Config is configured, which means the NACK-only HARQ feedback has not been supported in SL-U. However, there is no such explicit agreement or conclusion. Therefore, to avoid ambiguity, we suggest to make an agreement or conclusion to clarify that NACK-only HARQ feedback is not supported in SL-U.  

Observation 5: In current specification TS 38.212, NACK-only HARQ feedback has not been supported in SL-U.

Proposal 12:  Make an explicit agreement or conclusion to clarify that NACK-only HARQ feedback is not supported in SL-U.
7 Conclusion 

Based on the above discussion, the following proposals are provided:  
Observation 1: For one SL transmission across multiple RB sets, different CPE values over multiple RB sets CANNOT be supported due to specification impacts and half-duplex issue.

Observation 2: When UE performs SL transmission over multiple RB sets, in some of the RB set(s), CPEStartingPositionsPSCCH-PSSCH-SharedCOT shall be used for CPE determination if COT sharing/ resuming can be performed; in the other RB set(s), CPEStartingPositionsPSCCH-PSSCH-InitiateCOT shall be used for CPE determination since COT sharing/resuming cannot be performed.

· The CPE values included in these two sets may be different which may cause CPE inconsistence over the RB sets.

Proposal 1: RAN1 needs to discuss whether a UE can perform COT sharing/resuming in some of the RB sets, and initiate new COT(s) in the remaining RB set(s), i.e., whether case 1 is a valid case.

Proposal 2: RAN1 needs to perform down-selection b/w the following options for case 1:

· Option 2-1: RAN1 determine a single CPE value over the two CPE value sets (e.g., in one of them, or in the intersection or union set of them), if the answer of P1 is “yes”;

· Option 2-2: UE can perform the COT sharing/resuming behavior only when all the RB sets have corresponding existing COTs; otherwise, the behavior for initiating a COT needs to be performed (i.e., multi-channel access procedure), if the answer of P1 is “no”.  

Observation 3: When UE performs SL transmission over multiple RB sets, if UE are performing MCSt in some of the RB set(s), the CPE may need to be set to reduce the gap between the two transmissions so that it does not exceed 16µs; in the other RB set(s), there is no need to set the CPE value corresponding to 16µs gap due to single slot transmission is performed.

· This may cause CPE inconsistence over the RB sets.

Proposal 3: RAN1 needs to discuss whether a UE can perform ongoing MCSt(s) in some of the RB sets, and initiate new COT(s) in the remaining RB set(s), i.e., whether case 2 is a valid case.

Proposal 4: RAN1 needs to perform down-selection b/w the following options for case 2:

· Option 4-1: RAN1 determines a single CPE value when UE are performing MCSt in at least one RB set (i.e., CPE value to make the gap does not exceed 16µs), if the answer of P3 is “yes”;

· Option 4-2: UE can perform the MCSt behavior only when all the RB sets are within MCSt; otherwise, UE cannot perform MCSt behavior (i.e., UE cannot set the CPE value to be equal or less than 16µs), if the answer of P3 is “no”.  

Observation 4: When UE performs SL transmission over multiple RB sets, if there is FDMed reservation(s) in some of the RB set(s), the CPE may need to be set to the default value corresponding to the inside or outside case; in the other RB set(s), there is no FDMed reservation(s) and the CPE value still needs to be randomly selected within the set according to the L1 priority.

· This may cause CPE inconsistence over the RB sets.

Proposal 5: RAN1 needs to perform down-selection b/w the following options for case 3:

· Option 5-1: RAN1 determine a single CPE (e.g., the default CPE value depends on whether the transmission in RB set#0 is within a COT);

· Option 5-2: UE can perform the behavior for setting the CPE as the default value only when all the RB sets have FDMed reservation(s); otherwise, UE can only perform the behavior for without reservation cases (i.e., performing random selection within the CPE value set).

Proposal 6: When the re-evaluation/pre-emption procedure for a resource used for MCSt has been identified:

· If the channel occupancy initiated by the pre-empted UE can be shared by the pre-empting UE, only the re-evaluated or pre-empted resource shall be re-selected;

· Otherwise, all the remaining resources after the pre-empted resource for the MCSt need to be re-selected.

Proposal 7: DL-based Type A and Type B multi-channels access procedures shall also be applicable for S-SSB transmissions on multiple RB sets.
Proposal 8: When UE performs multi-channel access for S-SSB/PSFCH transmission and only a subset of RB sets has subsequent PSCCH/PSSCH transmission(s), the UE can perform the channel access procedures described in clause 4.5.6.3 for these subset of RB sets and perform the channel access procedures described in clause 4.5.1 or 4.5.6.1 or 4.5.6.2 for the remaining RB set(s), in TS37.213.

· The channel access result in the RB sets of this subset does not impact the transmission in the remaining RB set(s). 

Proposal 9: The following TP should be adopted to reflect the mechanism in proposal 8. 
	· 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. The procedures described in this clause can be applied for a subset of RB sets for S-SSB/PSFCH transmission, and the procedures described in section 4.1.1 or section 4.5.6.1 or section 4.5.6.2 can be applied for the remaining RB set(s).


Proposal 10: The following TP on TS37.213 should be adopted for the relevant part for COT resuming: 
	· 4.5.2
Type 2 SL channel access procedure

<Unchanged parts omitted>
When a UE initiates a channel occupancy on a channel to transmit SL transmission(s) within the channel occupancy, if the UE stops transmitting on the channel, the UE can resume SL transmission(s) within the channel occupancy on the channel after performing Type 2A channel access procedures as described in clause 4.5.2.1 if the UE continuously senses the channel to be idle before resuming transmission. The channel access priority class value corresponding the SL transmission(s) is at most equal to the channel access priority class when the UE initiates the channel occupancy to transmit the SL transmission(s).
<Unchanged parts omitted>
· 4.5.3
SL channel access procedures in a shared channel occupancy

<Unchanged parts omitted>
-
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 [image: image24.png]25us



, 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 [image: image26.png]16us



, 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 [image: image28.png]16us



, 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.
-   The channel access priority class value corresponding the SL transmission is at most equal to the channel access priority class when the UE initiates the channel occupancy to transmit the SL transmission(s).



Proposal 11: The following TP should be endorsed to clarify the case where SL BWP is configured without intra-cell guard band is not supported in SL-U.

	· 4.5.6.3
Multi-channel access procedures for SL transmissions

<Unchanged parts omitted>

-
the UE may not transmit on channel [image: image30.png]¢, €EC



 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.





Observation 5: In current specification TS 38.212, NACK-only HARQ feedback has not been supported in SL-U.

Proposal 12:  Make an explicit agreement or conclusion to clarify that NACK-only HARQ feedback is not supported in SL-U.
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