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CW Adjustment
[bookmark: _Hlk118472942]CW Adjustment when SL-HARQ feedback is disabled
	Question 4-3 (I): 
· If a UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), please indicate which one of the following options is preferred for the CW adjustment.
· Option 1: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· Option 3: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U.



As discussed in last meeting, we can see that major views are in support of Option1 setting CW with the latest value in case of disabled SL-HARQ feedback. However, as a result, it happens that a group of SL UEs all apply the minimum value of  to access the channel even than channel state is very busy. In our view, we can use a hybrid solution of Option3 and Option1, where a SL transmission can refer to the latest value of  if the value is adjusted based on HARQ feedback of previous transmissions, and adjust CW based on CR/CBR measurement otherwise. Therefore, we can make full use of HARQ feedback of previous transmissions to adjust CW and avoid the issue of SL UEs all trying to use unchangeable CW to access the channel. 
Proposal 1: For CW adjustment in case of disabled SL-HARQ feedback, it is suggested that SL transmission refers to the latest value of  if the value is adjusted based on HARQ feedback of previous transmissions, and adjusts CW based on CR/CBR measurement otherwise.
CW Adjustment for groupcast option2
	Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL groupcast option 2 in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used according to Option 2 when the ratio in Option 1 is not (pre-)configured; otherwise Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value.
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· Note: the (pre-)configuration ratio values of 100% is a valid candidate
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for every priority class  ; otherwise is increased.


  
	For Option1, it is difficult to set a single ratio for all cases with different number of receivers. In the same channel busy state, the groupcast with more receivers, the ratio of HARQ-ACKs should be set lower than the groupcast with less receivers. Therefore, we propose to set the ratio per priority and per range of SL groupcast receiving UE number N. For example, assuming the two ranges of SL groupcast receiving UE number, i.e., R1 and R2, and two transmission priorities, i.e., P1 and P2, the ratio is set to Ra(R1,P1), Ra(R1,P2), Ra(R2,P1), and Ra(R2,P2) for each range of SL groupcast receiving UE number and transmission priority, respectively. 
Proposal2: For CW adjustment with groupcast option2, the ratio of the received SL HARQ-ACK feedback should be configured per priority and per range of SL groupcast receiving UE number N. 
CW Adjustment for groupcast option1
	Question 4-5 (I): 
· CW adjustment for groupcast option 1, please indicate how to modify your preferred option(s) below to be in line with the fact that the latest definition of reference duration does not consider groupcast option 1 (NACK-only feedback). 
· Option 1: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· Option 2:
· If ‘NACK’ or a collision indicator (IUC scheme 2) is received related to any transmissions within the latest SL reference duration, increase  for every priority class  to the next higher allowed value.
· When neither ‘NACK’ nor a collision indicator (IUC scheme 2) is received related to any transmissions within the latest SL reference duration,
· Option A:  is reset to  for every priority class .
· Option B: For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· Option 3: An ACK-only procedure is used instead of a NACK-only procedure. In this case, if at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each priority class  , otherwise is increased
· Option 4: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U
· Option 5 (option 3+legacy): ACK feedback is performed when a TB is successfully decoded in addition to the legacy NACK-only procedure. In this case, if ACK only is received related to any transmissions within the latest SL reference duration then ,  otherwise  is increased.



	
[bookmark: _Hlk118469782]There were some discussions on how to adjust CW in case of NACK-only groupcast, while it did not reach an agreement. We still prefer to adopt Option2 considering it is a basic principle that a UE would enlarge CW when it attempts a retransmission based on HARQ feedback, no matter the HARQ feedback is based on NACK-only or ‘ACK+NACK’. In addition, it might not be a good choice to use the latest CW value when a UE is able to determine the packet is well received though HARQ feedback. Therefore, we suggest to use the solution based on Option2. 
Proposal3: For CW adjustment with groupcast option1, it is suggested to use Option2.  

Type 1 LBT Blocking Issue 
	Agreement
To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study the following options in a future meeting.
· Option 1:
· UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
· FFS: How to determine value of N
· Option 2: 
· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
· FFS whether / how to achieve this in RA mode 1.
· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures. FFS how to determine/preconfigure the number of extra selected resources.
· Option 4: The expected LBT duration is determined firstly, then resource selection takes into account of the expected LBT duration is performed.
· Option 5: 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 6: UE excludes frequency resources (if any) previously reserved via SCI by other SL UEs in the corresponding slot, when estimating the detected power within a sensing slot duration in Type 1 channel access.
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.
· Option X: No solution is needed. To avoid inter-UE blocking from performing Type 1 LBT can be handled based on UE implementation (e.g., as the start timing to perform LBT sensing is determined by each UE).


Collision Avoidance Principles for Resource Allocation 
From our view, in order to avoid transmission collisions, it is necessary to define some principles for resource allocation in Mode2 RA taking the LBT procedure and COT sharing information into account. As mentioned in the agreements reached in last meeting[6], we think both Option1 and Option2 can be supported as the collision avoidance principles for resource allocation in Mode2 RA. However, more details need to be discussed. For example, if a UE cannot obey the collision avoidance principles due to the transmission latency requirements, where UE needs to select resources overlapping the LBT duration of reserved resources, or resources of which the corresponding LBT duration is overlapped with reserved resources, it is still feasible if LBT contention back-off continues during the inter-UE/intra-UE blocking slots as we analyse in Section 1.2.3. In addition, if to mandate to support Option1, it will result many unused resources cannot be selected which is undesirable. For example, the resources overlapping the LBT duration of reserved resources which cannot be selected could be unused. Therefore, we suggest to implement Option1 as prioritization behaviour as Option2 and can be violated due to the transmission latency requirements and transmission priority.
Observation1: When a UE violates Option1, it is still feasible if LBT contention back-off continues during the inter-UE/intra-UE blocking slots. And if to mandate to support Option1, it will result many unused resources cannot be selected, which is undesirable.
Proposal4: Propose to implement Option1 as prioritization behaviour as Option2 and can be violated due to the transmission latency requirements and transmission priority. Option1 can be modified as:
· UE priorities the avoidance of selection of a resource before a reserved resource when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE priorities the avoidance of selection of a resource after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1

Timeline of LBT and Resource Allocation
For SL-U UE to access channel with Mode2 RA, it shall apply both LBT and resource allocation procedures. In our view, it is up to UE implementation to determine which procedure should be triggered first. However, triggering LBT procedure before resource allocation might be more beneficial. If a UE trigger LBT type1 procedure, we can estimate the earliest ending time of contention back-off, i.e.,，where  is generated by , and the resource during the LBT contention back-off can be excluded, as shown in Fig.1. If triggering resource allocation procedure first, the reported candidate resource might locate in the LBT contention back-off duration and resource reselection will be triggered. As a result, it has to exclude the resource in the estimated shortest LBT contention back-off duration just as the case triggering LBT procedure before resource allocation procedure.
[image: ]
Fig. 1 Resource exclusion during LBT contention back-off.
Observation2: Triggering LBT procedure before resource allocation procedure is more beneficial than triggering resource allocation procedure before LBT procedure, considering the resource can be excluded in the estimated shortest LBT contention back-off duration. 
Proposal5: Propose to support Option4, i.e., triggering LBT Type1 procedure before resource allocation procedure.
Issue of back-off suspension with intra-UE or inter-UE blocking
During LBT type1 contention back-off, when the channel is sensed busy, the back-off process will be suspended till the channel is sensed idle. However, for NR SL-U, a SL UE would encounter the issues of intra-UE blocking and inter-UE blocking during the contention back-off. For example, as shown in Fig.2., during the back-off, the channel might be sensed “busy” because of intra- NR SL transmissions from other SL UE or the UE itself.  
[image: ]
Fig. 2 LBT with inter-UE blocking or intra-UE blocking.
How to deal with LBT contention back-off with inter-UE blocking or intra-UE blocking needs to be specified. In our observation, there are the following options: 
OptionA: the contention back-off is suspended till the channel is sensed idle.
OptionB: the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
For OptionA, it means that a SL UE would better not select the resources in the same slot with the reserved resources indicated by the other UEs. Because in that case, the back-off process would be very likely to be suspended during the slot with reserved resources. Therefore, we prefer OptionB. As shown in Fig.3, assuming that a UE’s LBT contention back-off encounters the inter-UE blocking in slot n-1, the back-off continues if SCI in slot n-1 is successfully decoded. And the back-off counter  should be updated by , where  is the data duration in slot n-1 indicated by the associated SCI, and  is the time duration used to sense the channel for back-off. If the back-off counter  just reaches zero at the end of slot n-1, the UE then can send data in slot n with the selected resource.  
[image: ]
Fig. 3 UE’s LBT contention back-off encounters the inter-UE blocking in slot n-1.
Observation3: Options to deal with LBT contention back-off with inter-UE blocking or intra-UE blocking include: 
OptionA: the contention back-off is frozen till the channel is sensed idle.
OptionB: the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
Proposal6: For LBT contention back-off with inter-UE blocking or intra-UE blocking, the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.

UE-to-UE COT Sharing 
	Agreement
The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.
· FFS 1st and/or 2nd stage SCI
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.


[bookmark: OLE_LINK1]
In our observation, the number of responding UE should be restricted. Otherwise, the responding UE might not be able to use Type2 LBT to access the channel within the COT due the hidden node problem. For example, as shown in Fig.4, UE1 initiates a COT1 and shares it to UE2 and UE3, where UE2 and UE3 cannot communicate with each other. In this situation, with sharing COT1, UE2 cannot sense the transmission from UE3 on slot3 and the responding channel can be occupied by other SL UEs or WiFi UEs and the left transmission on slot4 would be interrupted. The greater number of nodes to which COT is shared, the problem of COT interruption could be more serious. Therefore, we propose to limit the number of responding UE to share COT. 
[image: ]
Fig. 4 COT interruption due to hidden node issue with more than one responding UEs.
Proposal7: Propose to limit the number of responding UE to share COT, considering the greater number of nodes to which COT is shared, the problem of COT interruption due to hidden node issue could be more serious.   
The purpose to share a COT is to enable a UE could transmit or receive data consecutively based on its requirements. However, due to variant traffic requirements from different UEs, it is hard to maintain the transmission consecutiveness within a COT. Then the reserved transmission for SL -U can be included in a COT and support the case that a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission. The transmission in a COT is used for four purpose:1) to transmit data from the COT initiating UE, 2) to transmit data intended for the COT initiating UE, 3) to transmit data intended for the same destination of COT initiating UE’s SL transmissions, 4) to transmit data on the resources reserved by other SL UE before COT initiating. Therefore, additional IDs for COT sharing information can be set to the source IDs of reserved SL transmissions which happen within the sharing COT and can be used to maintain the consecutiveness of the SL transmissions within the sharing COT.  
[image: ]
Fig. 5 COT including the chance reserved for transmission not intended to the COT initiating UE.
Proposal8: Additional IDs for COT sharing information can be set to the source IDs of reserved SL transmissions which happen within the sharing COT and can be used to maintain the consecutiveness of the SL transmissions within the sharing COT.

CPE 
	Working assumption 
When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the case of initiating a COT
· For partial RB set resource allocation, the UE selects a CPE starting position according to one of the followings (to be down-selected) according also to reservation information
· A (pre-)configured default CPE starting position
· The highest priority among the detected and the transmitted reservations
· Note: the exact condition and how to use reservation information needs to be decided
· FFS whether the behavior should be allowed for full RB set resource allocation
· FFS other condition including comparison of EDT and the measured energy associated the existing reservation
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· For the case of full RB set resource allocation, a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
· FFS whether the behaviour should be allowed for partial RB set resource allocation
· Note: the exact condition and whether/how to use reservation information needs to be decided
· FFS whether the UE uses only the selected CPE starting position or a later CPE starting position(s) than the selected one (e.g., if failed or not finished) could be also used.
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· FFS whether this applies only to mode 2 or including mode 1 as well

Agreement
For 15 kHz, 30kHz and 60kHz SCSs, a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT.
· Note: It is up to the (pre-)configuration or pre-definition in the spec (to be down-selected) whether each set of CPE starting candidate position(s) associated with Option 1 (1-symbol length) for CPE window or Option 2 (2-symbol length) for CPE window and whether each set of CPE starting candidate position(s) include one or multiple starting position(s)
· FFS whether the set(s) of CPE starting positions are (pre-)configured/pre-defined per priority
· FFS values for the (pre-)configured/pre-defined CPE starting candidate position(s) (including a default value) for each set, and whether the default value is the same or different for different sets



In our view, for partial RB set resource allocation, when the transmission needs to be FDMed with the transmission on the reserved resources, the CPE starting position should be set based on the highest priority among the detected and the transmitted reservations to avoid inter-UE blocking. Otherwise, a (pre-)configured default CPE starting position should be adopted to ensure the transmission starting position alignment with other UEs using partial RB set. The CPE starting position for partial RB set resource allocation is demonstrated in Fig.6. When UE2 selects resource on Slot2 FDMed with resources reserved by UE1, UE2 adopts CPE stating position with CPE1 used by UE1 to avoid blocking the transmission of UE1. 
[image: ]
Fig. 6 CPE starting position determination for partial RB set resource allocation FDMed with reserved resources.
For full RB set resource allocation, the CPE starting position can be configured per priority to guarantee the transmission with high priority. When to configure multiple CPE starting positions per priority, it needs to ensure that the configured positions are not overlapped between any two priorities, so that the transmissions with high priority can be protected. 
Proposal9: 
· For partial RB set resource allocation, when the transmission needs to be FDMed with the transmission on the reserved resources, the CPE starting position should be set based on the highest priority among the detected and the transmitted reservations. Otherwise, a (pre-)configured default CPE starting position should be adopted.
· For full RB set resource allocation, when to configure multiple CPE starting positions per priority, it needs to ensure that the configured positions are not overlapped between any two priorities.

Conclusions
In this contribution, we have presented our considerations on the FFS issues including CW adjustment, LBT in Mode2 RA, UE-to-UE COT sharing and CPE, and put forward the following observations and proposals:

Proposal 1: For CW adjustment in case of disabled SL-HARQ feedback, it is suggested that SL transmission refers to the latest value of  if the value is adjusted based on HARQ feedback of previous transmissions, and adjusts CW based on CR/CBR measurement otherwise.
Proposal2: For CW adjustment with groupcast option2, the ratio of the received SL HARQ-ACK feedback should be configured per priority and per range of SL groupcast receiving UE number N. 
Proposal3: For CW adjustment with groupcast option1, it is suggested to use Option2. 
Observation1: When a UE violates Option1, it is still feasible if LBT contention back-off continues during the inter-UE/intra-UE blocking slots. And if to mandate to support Option1, it will result many unused resources cannot be selected, which is undesirable.
Proposal4: Propose to implement Option1 as prioritization behaviour as Option2 and can be violated due to the transmission latency requirements and transmission priority. Option1 can be modified as:
· UE priorities the avoidance of selection of a resource before a reserved resource when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE priorities the avoidance of selection of a resource after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
Observation2: Triggering LBT procedure before resource allocation procedure is more beneficial than triggering resource allocation procedure before LBT procedure, considering the resource can be excluded in the estimated shortest LBT contention back-off duration. 
Proposal5: Propose to support Option4, i.e., triggering LBT Type1 procedure before resource allocation procedure.
Observation3: Options to deal with LBT contention back-off with inter-UE blocking or intra-UE blocking include: 
OptionA: the contention back-off is frozen till the channel is sensed idle.
OptionB: the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
Proposal6: For LBT contention back-off with inter-UE blocking or intra-UE blocking, the contention back-off continues in a slot if the SL UE can successfully decode the SCI transmitted from other UEs in the slot, or the SL UE sends its own data in the slot. Otherwise, the contention back-off is frozen in the slot.
Proposal7: Propose to limit the number of responding UE to share COT, considering the greater number of nodes to which COT is shared, the problem of COT interruption due to hidden node issue could be more serious.  
Proposal8: Additional IDs for COT sharing information can be set to the source IDs of reserved SL transmissions which happen within the sharing COT and can be used to maintain the consecutiveness of the SL transmissions within the sharing COT.
Proposal9: 
· For partial RB set resource allocation, when the transmission needs to be FDMed with the transmission on the reserved resources, the CPE starting position should be set based on the highest priority among the detected and the transmitted reservations. Otherwise, a (pre-)configured default CPE starting position should be adopted.
· For full RB set resource allocation, when to configure multiple CPE starting positions per priority, it needs to ensure that the configured positions are not overlapped between any two priorities.
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