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1 Introduction
In this contribution, we provide our views on remaining issues on pre-emption/re-evaluation on multi-consecutive slots transmission (MCSt), CW adjustment for PSFCH and multiple channel access.
2 Discussions
Pre-emption/re-evaluation on MCSt 
Background:
To improve transmission efficiency and reduce the number of type 1 channel access, multi-consecutive slots transmission (MCSt) is introduced in Rel-18. For a multi-consecutive-slot transmission, if one of single-slot resource within multiple slots is pre-empted, more than one transmissions on the adjacent single-slot resources would be impacted due to Type-1 LBT blocking issue. Thus, the pre-emption/re-evaluation mechanism for MCSt should be discussed to ensure that the gain of transmission efficiency can be obtained.
Take following Figure 1 as an example, UE1 would transmit a MCS transmission with 6 consecutive slots and UE2 reserves a resource overlapping with the third single-slot resource of the MCSt. Based on the similar logic with Option 1 for resolving type 1 LBT blocking issue, we have the following analysis. Even if the priority of the UE2 reservation is higher, it cannot succeed in Type-1 LBT before its reservation because the UE1 occupies N slot before the reservation without leaving enough gaps. Therefore, if the UE1 does not yield the transmission within the N slots before UE2’s reservation, the UE 2 cannot pre-empt the reserved resource successfully in the third slot. Similarly, if UE2 is able to access the channel in the third slot, UE1 needs to re-perform the type1 LBT after UE2’s transmission. Therefore, UE1 need to avoid its transmission in M slots after the resource reserved by UE2.
[image: ]
[bookmark: _Ref131276275]Figure 1  Legacy pre-emption/re-evaluation mechanism impact MCSt 
Since more than one transmissions of the UE1 are impacted by pre-emption of the UE2, all these priorities corresponding to the impacted transmissions of UE1 should be compared to the priority of UE2’s reservation. Thus, all UE1’s transmissions in slot [m-N, m+M] within the MCSt are pre-empted, if the L1 priority level of UE2’s transmission is higher than the largest L1 priority level of the UE1’s transmissions within slot [m-N, m+M]. 
Similarly in re-evaluation, the RSRP threshold  in re-evaluation is determined by UE1’s priority and UE2’s priority , where the priority  is the smallest priority value of UE 1’s potential transmissions in slot [m-N, m+M], since more than one transmissions of UE 1 are re-evaluated to avoid LBT blocking.
Correspondingly, UE1 needs to cancel the transmissions on the overlapping resource, N consecutive resources before the overlapping resource and M consecutive resources after the overlapping resource, and reports the information about these pre-empted/re-evaluated resources to MAC layer.
[bookmark: _Ref146806605]Proposal 1: For pre-emption/re-evaluation for MCS transmissions of a first UE, if a transmission in slot m within the MCSt is overlapped with a second UE’s reservation,
· The transmissions in slots [m-N, m+M] within the MCSt of the first UE are pre-empted when the smallest priority value of the first UE’s transmission in slot [m-N, m+M] is larger than a priority of the second UE.
· The transmissions in slots [m-N, m+M] within the MCSt of the first UE are re-evaluated when the second UE’s RSRP result is higher than RSRP threshold , where  is the smallest priority value of the first UE’s potential transmissions in slots [m-N, m+M].
· The first UE reports pre-emption/re-evaluation of resources in slot [m-M, m+N] within the MCSt to MAC layer.
· Values of M and N in type1 LBT block issue are reused.
Reason for change:
For MCS transmission, when one single-slot resource is pre-empted within multiple consecutive slots, the other transmission on adjacent slots will be impacted because of LBT blocking issue, thus for pre-emption/re-evaluation for MCS transmissions, all the resource including overlapped resource and its adjacent resources within MCSt should be considered.
Summary of change:
Capture pre-emption/re-evaluation procedure for MCS transmissions of a UE. If a transmission in slot m within the MCSt is overlapped with another UE’s reservation, the transmissions in slots [m-N, m+M] within the MCSt of the first UE are pre-empted when the smallest priority value of the first UE’s transmission in slot [m-N, m+M] is larger than the priority of reservation from the second UE. The transmissions in slot [m-N, m+M] within the MCSt of the first UE are re-evaluated when the measured RSRP result from the second UE is higher than RSRP threshold , where  is the smallest priority value of the first UE’s potential transmissions in slot [m-N, m+M]. The UE reports pre-emption/re-evaluation of transmissions in slot [m-N, m+M] within the MCSt to MAC layer. Here, values of N is selected by UE implementation from {0,1,2}, M is up to UE implementation. 
Consequence if not approved:
If the TP is not adopted, only the overlapped resource between transmission and reservation in a slot is pre-empted or re-evaluated. When a first UE transmits a multi-consecutive-slot transmission overlapping with a reservation reserved by a second UE in a slot within multiple slots, the second UE might not access the channel successfully, even though the priority value of reservation is smaller than the priority of transmission in the slot due to LBT blocking. Similarly, if the second UE is able to use the reserved resource and accesses the channel, the first UE cannot access the channel after slot m due to the transmission of the second UE.
We provide the Text Proposal for section 8.1.4 of TS 38.214 below:
---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided and a resource  from the set  is not a member of , then the UE shall report re-evaluation of the resource  to higher layers.
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is not provided and a resource  from the set  meets the conditions below then the UE shall report pre-emption of the resource  to higher layers.
-	 is not a member of , and
-	 meets the conditions for exclusion in step 6, with  set to the final threshold after executing steps 1)-7), i.e. including all necessary increments for reaching , and
-	the associated priority  satisfies one of the following conditions:
-	sl-PreemptionEnable is provided and is equal to 'enabled' and 
-	sl-PreemptionEnable is provided and is not equal to 'enabled', and  and 
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is provided and  meets the conditions below, where  is the kth single-slot resource within a MCSt and belongs to , where k=0,1, …, MMCSt-1, MMCSt is the length of UE’s MCSt and a resource  from the set , then the UE shall report re-evaluation of the resource corresponding to all the potential transmissions of the UE within slot [m-N, m+M] in the MCSt to higher layers, where slot m is the slot of , Here, value of N is selected by UE implementation from {0,1,2}, M is up to UE implementation.
-	 meets the conditions for exclusion in step 6, with  set to the final threshold after executing steps 1)-7), i.e. including all necessary increments for reaching . Here,  is the smallest priority value corresponding to all the potential transmissions of the UE within slot [m-N, m+M] in the MCSt, where slot m is the slot of .
If the higher layer parameter transmissionStructureForPSCCHandPSSCH is provided and a resource  meets the conditions below, where  is the kth single-slot resource with a MCSt and belongs to  and a resource  from the set , then the UE shall report pre-emption of the resource corresponding to all the transmissions of the UE within slot [m-N, m+M] in the MCSt to higher layers, where slot m is the slot of .
-	 meets the conditions for exclusion in step 6, with  set to the final threshold after executing steps 1)-7), i.e. including all necessary increments for reaching , Here,  is the smallest priority value corresponding to all the transmissions of the UE within slot [m-N, m+M] in the MCSt, where slot m is the slot of , and
-	the associated priority  satisfies one of the following conditions: 
-	sl-PreemptionEnable is provided and is equal to 'enabled' and , 
-	sl-PreemptionEnable is provided and is not equal to 'enabled', and  and 
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Maintenance on CW adjustment for PSFCH
Background:
In RAN1#114bis [2], there are some discussion about the remaining issue on whether to remove the sentence “ For determining CW_p for channel c_i, any PSSCH that fully or partially overlaps with channel c_i, is used in the procedures described in clause 4.5.4”, and the latest FL’s proposal is given below,
	TP:
If SL transmission(s) on the multiple channels includes PSCCH/PSSCH in one slot or consecutive slots,
· For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.


To fix this issue, it should be figured out whether the CW adjustment for PSFCH is necessary or not. The design of CW adjustment aims to avoid different UEs access the same RB set simultaneously and prevent transmission collision, however, the PSFCH resources used by different UEs are orthogonal with each other following the PSSCH-PFSCH mapping rule, located in either different PRBs or different cycle shifts, hence, the collision of PSFCH from different UEs will not exist, and CW adjustment for PSFCH is not necessary. In addition, PSFCH is used to transmit sidelink HARQ feedback, comparing with PUCCH which carries downlink HARQ in NR-U, there is no CW adjustment design for PUCCH transmission alone. 
Thus, the whole sentence “ For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.” should be removed.
[bookmark: _Ref146806607]Proposal 2:  There is no CW adjustment procedure for PSFCH transmission alone, and the whole sentence in the spec should be removed.
Reason for change:
Based on the Editor’s summary on draft CR 37.213 for SL-U, the CW adjustment for PSFCH transmission still has one issue need to deal with, i.e., whether to remove the bracket or remove the full sentence of “ [For determining CW_p for channel c_i, any PSSCH that fully or partially overlaps with channel c_i, is used in the procedures described in clause 4.5.4.]”. Considering in SL-U, different UEs use the orthogonal resources for its PSFCH transmission, there is no transmission collision and neither the necessity to perform CW adjustment procedure for PSFCH transmission only. In addition, NR-U has not such CW adjustment procedure for PUCCH transmission only which carries downlink HARQ feedback.
Summary of change:
The sentence “ For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.”is removed.
Consequence if not approved:
If the sentence is not removed, there will be additional CW adjustment procedure for PSFCH transmission, which is not necessary in technical and no agreement supports to capture the sentence.
We provide the Text Proposal for section 4.5.6.1 of TS 37.213 below:
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
< Unchanged parts are omitted >
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.
[bookmark: _Hlk146981459][For determining  for channel , any PSSCH that fully or partially overlaps with channel , is used in the procedures described in clause 4.5.4.]
< Unchanged parts are omitted >
[bookmark: _Toc146728090]4.5.6.2.1	Type B1 multi-channel access procedure
A single  value is maintained for the set of channels .
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
[bookmark: _Toc146728091]4.5.6.2.2	Type B2 multi-channel access procedure
A  value is maintained independently for each channel  using the procedure described in clause 4.5.4.
[For determining  for channel , any PSSCH that fully or partially overlaps with any channel , is used in the procedures described in clause 4.5.4.]
For determining  for channel ,  value of channel  is used, where  is the channel with largest  among all channels in set .
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Maintenance on multiple channel access support COT sharing
Clause 4.5.6.1 and 4.5.6.2 of TS37.213 describe a DL-based multiple channels access procedure on the channels where only PSFCH transmissions are performed. In RAN1#114bis[2], there have been some efforts on discussing whether these two clauses, 4.5.6.1 and  4.5.6.2 can be used for S-SSB initiating one COT, and further once a COT is initiated by performing PSFCH/S-SSB transmission, whether the COT could be used for UE’s own subsequent transmission or support COT sharing for others, but there is no consensus on the issues, where the FL’s question is given below,
	Question 3-0B (II): After UE successfully performed a multi-channel access procedure for a set of RB sets,
…
· When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6.1 to transmit PSFCH or S-SSB (if supported), whether it can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH after PSFCH?
· When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6.2 to transmit PSFCH or S-SSB (if supported), whether it can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH after PSFCH?
…


Before answer the questions above, there are several sub-questions should be further investigated.
· Necessities/benefits to support the multiple channel access procedure in clause 4.5.6.1 and 4.5.6.2 for S-SSB transmission
· How a COT initiating UE or responding UE performs channel access for the subsequent PSCCH/PSSCH transmission if only part of RB sets for PSFCH/S-SSB are passed based multiple channel access described in clause 4.5.6.1 and 4.5.6.2?
· How a COT initiating UE or responding UE determines the resource size for the subsequent PSCCH/PSSCH transmission, especially based on which number of RB sets, considering maybe only part of PSFCH/S-SSB RB sets pass LBT
For the first issue, the main motivation to support multi-channel S-SSB transmission for COT initiating rather than COT sharing only is a UE wants to transmit PSSCH over multiple channels immediately after S-SSB. For this case, if UE fails to access partial RB sets within all RB sets, the UE cannot use any RB sets for S-SSB transmission based on the channel access procedure in clause 4.5.6.3, but if the multiple channel access procedures in clause 4.5.6.1 and clause 4.5.6.2 are supported, the UE can transmit S-SSB regardless of whether the adjacent PSCCH/PSSCH can be transmitted, which provides the flexibility of S-SSB transmission.
For the second issue, if a COT initiating UE access all the channels successfully, the UE can use the COT over multiple RB sets for its own consecutive PSSCH transmission, and share the COT to other responding UEs after PSSCH/PSCCH transmission. However, if the channel access procedure fails in partial channels, the COT initiating UE or responding UE could, either perform multi-channel access procedure on all channels described in clause 4.5.6.3, or only perform Type 1 channel access procedure within the LBT failed RB sets and Type 2 within the succeed RB sets, transmitting PSSCH only when all channels are idle. As per which option is applied, it can be left to the UE implementation. 
One example is given as following, UE1 wants to transmit PSSCH1 and PSSCH2 within slot n+1 and slot n+2 after the S-SSB transmission, and UE1 can perform multiple channel access procedure as clause 4.5.6.1 or 4.5.6.2 in RB set #0, #1 and #2. If UE fails to access RB set#2, it can transmit S-SSB within RB set#0 and RB set#1. Before UE1 transmit PSSCH1 in slot n+1, UE can perform multiple channel access procedure as clause 4.5.6.3 in whole three RB sets, or only perform Type 1 channel access procedure in RB set #2 and Type 2 in RB set #0 and #1.  If UE1 can access all three RB sets and transmit PSSCH1 successfully, it can continue transmit PSSCH2 and share the COT to UE2 by transmitting COT-SI within its transmitted PSCCH.
[image: ]
Figure 2  Multiple channel access procedure and COT sharing
And for the last question, UE can determine the number of RB sets for PSSCH transmission as same as the legacy way. If the number of RB sets passed LBT is different from the determined RB sets for transmission, channel access procedure described in above paragraph is applied.
In summary, the channel access procedures described in clause 4.5.6.1 and clause 4.5.6.2 can be used for both PSFCH and S-SSB transmission, and the initiated COT can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH after PSFCH or S-SSB if all the channel access successfully.
[bookmark: _Ref149841084] Proposal 3:   The multi-channel access procedure described in clause 4.5.6.1 and clause 4.5.6.2 are applied for S-SSB transmission. 

[bookmark: _Ref149841086]Proposal 4:   After UE successfully performed a multi-channel access procedure for a set of RB sets, 
· [bookmark: _Hlk149847818]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 4.5.6.1 and clause 4.5.6.2 is used.
· When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6.1 and clause 4.5.6.2 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.
Reason for change:
For the first change, if the channel access procedure in clause 4.5.6.1 and clause 4.5.6.2 is supported for S-SSB transmission initiating a COT, S-SSB can be transmitted within partial RB set if channel access procedure is performed successfully only within partial RB sets, without requiring channel access procedures are performed successfully on all RB sets, which provides the flexibility of S-SSB transmission. 
For the second change, if a COT initiated by performing channel access procedures described in clause 4.5.6.1 and clause 4.5.6.2 can be used for initiating UE own transmission, and shared to responding UE when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s). It helps UE forms a consecutive transmission without performing Type 1 LBT multiple times.
Summary of change:
For the first change, the multi-channel access procedure described in clause 4.5.6.1 and clause 4.5.6.2 are applied for S-SSB transmission.
For the second change, the COT is initiated using the channel access procedures described in clause 4.5.6.1 and clause 4.5.6.2 can be used for its own subsequent transmissions and the COT can be shared to other UEs when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s).
Consequence if not approved:
If the first change is not approved, when UE perform multiple channel access procedure for S-SSB transmission, S-SSB cannot be transmitted if only partial RB sets are idle.
If the second change is not approved, a COT initiated using the channel access procedures described in clause 4.5.6.1 and clause 4.5.6.2 cannot be used for COT initiating UE own transmission neither shared to other UE when the initiating UE transmits PSCCH/PSSCH in the SL transmission(s).

We provide the Text Proposal for section 4.5.3, section 4.5.6.1, and section 4.5.6.2 of TS 37.213 below:
---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
[bookmark: _Toc146728081][bookmark: _Toc146728086]4.5.3	SL channel access procedures in a shared channel occupancy
< Unchanged parts are omitted >
When a UE uses channel access procedures to initiate a channel occupancy to transmit SL transmission(s) and shares the corresponding channel occupancy with another UE that transmits a SL transmission(s), the UE may transmit a SL transmission(s) within its channel occupancy that follows the SL 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.
When a UE initiates a channel occupancy using the channel access procedures described in clause 4.5.6.1, clause 4.5.6.2 or 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.
4.5.6.1	Type A multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH or S-SSB 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.]
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
< Unchanged parts are omitted >
[bookmark: _Toc146728089]4.5.6.2	Type B multi-channel access procedures for PSFCH transmissions
A UE can access multiple channels on which only PSFCH or S-SSB transmissions are performed, according to the procedures described in this clause.
A channel  is selected by the UE as follows:
-	the UE selects  by uniformly randomly choosing  from  before each transmission on multiple channels , or
-	the UE selects  no more frequently than once every 1 second,
where  is a set of channels on which the UE intends to transmit, , and  is the number of channels on which the UE intends to transmit PSFCH transmissions. 
To transmit on channel 
-	the UE shall perform channel access on channel  according to the procedures described in clause 4.5.1 with the modifications described in clause 4.5.6.2.1 or 4.5.6.2.2, for accessing the channel to perform PSFCH transmissions.
To transmit on channel , 
-	for each channel , the UE shall sense the channel  for at least a sensing interval  immediately before transmitting on channel , and the UE may transmit on channel  immediately after sensing the channel  to be idle for at least the sensing interval , for accessing the channel to perform PSFCH transmissions. The channel  is considered to be idle for  if the channel is sensed to be idle during all the time durations in which such idle sensing is performed on the channel  in given interval .
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.
After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH).
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

3 Conclusions
This contribution gives views on maintenance of channel access mechanism and resource allocation for sidelink operation over unlicensed spectrum and propose associated text proposals to rectify missing or incorrectly captured agreements in Rel-18 specifications.
Proposal 1: For pre-emption/re-evaluation for MCS transmissions of a first UE, if a transmission in slot m within the MCSt is overlapped with a second UE’s reservation,
· The transmissions in slot [m-N, m+M] within the MCSt of the first UE are pre-empted when the smallest priority value of the first UE’s transmission in slot [m-N, m+M] is larger than a priority of the second UE.
· The transmissions in slot [m-N, m+M] within the MCSt of the first UE are re-evaluated when the second UE’s RSRP result is higher than RSRP threshold , where  is the smallest priority value of the first UE’s potential transmissions in slot [m-N, m+M].
· The first UE reports pre-emption/re-evaluation of resources in slot [m-M, m+N] within the MCSt to MAC layer.
· Values of M and N in type1 LBT block issue are reused.
Proposal 2:  There is no CW adjustment procedure for PSFCH transmission alone, and the whole sentence in the spec should be removed.
Proposal 3:   The multi-channel access procedure described in clause 4.5.6.1 and clause 4.5.6.2 are applied for S-SSB transmission.
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 4.5.6.1 and clause 4.5.6.2 is used.
· When a channel occupancy is initiated using the channel access procedures described in clause 4.5.6.1 and clause 4.5.6.2 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.
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