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CW Adjustment
[bookmark: _Hlk118472942]CW Adjustment when SL-HARQ feedback is disabled
	Agreement
· RAN1 is to study the definition of a “SL reference duration” following the NR-U principle and RAN1 is to agree on the definition before down-selection to an option for CW adjustment for SL HARQ-ACK feedback enabled/disabled and each cast type
· In Type 1 SL channel access procedure, further study the following cases and options. Other options are not precluded. 
· CW adjustment when SL-HARQ feedback is disabled (at least if all transmissions within the latest SL reference duration have SL-HARQ feedback disabled):
· 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 .
· [bookmark: _Hlk118463695]Option 2: CW is adjusted according to number blind retransmissions of the TBs within a COT.
· Option 3: CW is adjusted according to CR/CBR measurement, if CR/CBR is supported for SL-U
· Option 4: If a  is consecutively used  times for generation of ,  is updated for each priority class  to the next higher allowed value.
· Option 5: If a collision indicator is received, increase  for every priority class  to the next higher allowed value.



As for Option1/Option2/Opion4, setting CW with the latest value, or based on the blind retransmission number of the TBs, or based on whether the current value is used K times consecutively, obviously cannot dynamically adapt to the channel busy state, especially when the SL UE only transmits data without HARQ feedback, which is against the original purpose of CW adjustment and undesirable. For Option5, CW adjustment depending on the collision indicator which is not always available, should also be down selected.
In our view, it is applicable and beneficial to use Option3 to adapt the CW size based on the channel busy ratio (CBR) measurement results, reacting to the channel busy state. When the measured channel is busy, UE can enlarge the CW size to reduce the channel collision possibility. And UE can reduce CW size to access the channel more quickly if the measured CBR level is low. The CBR measurement is available for current SL UE and usually used for channel congestion control to determine the transmission parameters including transmit power, maximum retransmission time, maximum and minimum MCS, subchannel number limit and CR limit. We can configure CW size as one of transmission parameters in channel congestion control which are also associated to the transmission priority or access category level to determine the CW size in case of disabled SL-HARQ feedback.
Observation1: For CW Adjustment when SL-HARQ feedback is disabled, the CW cannot dynamically adapt to the channel busy state with Option1/Option2/Opion4, especially when the SL UE only transmits data without HARQ feedback, which is against the original purpose of CW adjustment and undesirable. For Option5, it has the issue that the collision indicator is not always available. 
Proposal 1: For CW Adjustment when SL-HARQ feedback is disabled, propose to adopt Option3 and configure CW size as one of transmission parameters in channel congestion control based on CBR measurement, associated to the transmission priority or access category level.
CW Adjustment for groupcast option2
	Agreement
· CW adjustment for groupcast option 2 with SL-HARQ feedback enabled (i.e., at least In case only groupcast option 2 PSSCH(s) is (are) transmitted within the latest SL reference duration): 
· 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
· FFS: the (pre-)configuration ratio values
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for each 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 slightly prefer Option2, which aligns the basic rule of CW adjustment, setting  once ACK is received.
Proposal2: For CW adjustment with groupcast option2, it is suggested to use Option2, considering one ratio in Option1 is not applicable for all cases with different number of receivers.
CW Adjustment for groupcast option1
	Agreement
· FFS whether groupcast option 1 (NACK-only) with SL-HARQ feedback enabled can be supported for SL-U. If supported, further study the following options (at least if all transmissions within the latest SL reference duration are groupcast option 1 transmissions)
· 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.


	
	We suggest to support groupcast option 1 (NACK-only) with SL-HARQ feedback considering that it is beneficial to reduce the cost for LBT procedures for PSFCH transmission and it can further reduce the LBT impact for inter-UE PSFCH transmissions. 
[bookmark: _Hlk118469782]	As for the CW adjustment for groupcast option1, there is no need to introduce ACK-only procedure here to make the specification more complex since ACK-only is not supported in the previous R16/17. Therefore, Option3 and Option5 should be down selected. As Option1, we don’t think it is 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 prefer to adopt Option2 or Option3. For Option3, it can be used in the case that the reliability of HARQ feedback for groupcast is unaccepted due to the busy channel. 
Proposal3: For CW adjustment with groupcast option1, it is suggested to use Option2 or Option3, considering ACK-only procedure is not supported in R16/17. Option3 can be used in the case that the reliability of HARQ feedback for groupcast is unaccepted due to the busy channel.  
 
LBT in Mode2 RA
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. 
Proposal4: It can be up to UE implementation to determine which procedure between LBT and resource allocation should be triggered first. Trigger LBT procedure before resource allocation procedure if specification is necessary.
LBT 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 resumed till the channel is sensed idle. However, for NR SL-U, a SL UE would encounter the issues of intra-UE blocking and the inter-UE blocking during the LBT type1 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: 
Option1: the contention back-off is frozen till the channel is sensed idle.
Option2: 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 Option1, 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 Option2. 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: 
Option1: the contention back-off is frozen till the channel is sensed idle.
Option2: 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.
Proposal5: 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.

COT Sharing 
In order to enable SL-U UE to access channel more efficiently, UE-to-UE COT sharing is supported, for which a UE can access the channel with COT sharing initiated by another UE. More details to apply UE-to-UE COT sharing need to be discussed and specified. 
 COT Sharing in Mode 1 RA
[bookmark: OLE_LINK1]For Mode 1 RA for which the SL resources are allocated by gNB, we notice that if a SL UE is not indicated of the information about LBT type, inter-UE blocking would happen as shown in Fig.4, which should be avoided. This issue could be solved through UE-UE COT sharing and gNB-UE COT sharing, assuming that gNB can be aware of the channel state of SL through sensing or assistant information from UE. Therefore, we suggest to support gNB-UE COT sharing or UE-UE COT sharing for Mode1 RA. If UE-UE COT sharing is supported here, the mechanism should be designed same as the case of Mode 2 RA.  
[image: ]
FIG. 4 Inter-UE blocking issue in Mode 1 RA
Proposal6: In order to avoid inter-UE blocking issue, it is suggested to introduce gNB-UE COT sharing or UE-UE COT sharing for Mode 1 RA, where the designed UE-UE COT sharing can also be applied to Mode 2 RA.

Responding UE for COT Sharing 
For a UE initiating COT sharing, its purpose is to receive data from other UE with quick channel access and to ensure its reserved resource for the next transmission period, as shown in Fig.5. Actually, a UE initiating COT sharing cannot guarantee that the shared COT can be occupied by the UE which is the target receiver of COT initiating UE’s PSSCH transmission (Alt1) or any possible transmissions (Alt2). Moreover, if UE-UE COT sharing is introduced in Mode1 RA, we think the COT sharing among UEs depends on the resource position determined by gNB, which means that a responding UE could not be the target receiver of COT initiating UE’s transmission. Therefore, if one UE-UE COT sharing mechanism is introduced for both Mode 1 RA and Mode 2 RA, we suggest to support the responding UE to share the COT could be not the target receiver of the COT initiating UE’s transmission. In that case, if the destination ID is not indicated for COT sharing, any UEs who receive the COT sharing information could attempt to access the channel with the shared COT.
[image: ]
FIG. 5 UE-UE COT sharing could to ensure quick channel access for the reserved resource in the next transmission period.
Obervation4: A UE initiating COT sharing cannot guarantee that the shared COT can be occupied by the UE which is the target receiver of COT initiating UE’s PSSCH transmission (Alt1) or any possible transmissions (Alt2).
Proposal7: if one UE-UE COT sharing mechanism is introduced for both Mode 1 RA and Mode 2 RA, we suggest to support the responding UE to share the COT could be not the target receiver of the COT initiating UE’s transmission.
Cast Type for COT Sharing 
In our observation, the cast type for COT sharing should be considered. For a UE initiating the COT sharing, it can share its COT to one target UE by unicast or to a number of UEs by groupcast. And the information content for COT sharing in unicast and groupcast might be different. For example, for unicast COT sharing, it might need to indicate the time and frequency resources for the responding UE’s data transmission. For groupcast COT sharing, it might aim to indicate channel access type for the PSFCH transmissions of the receivers of COT initiating UE’s PSSCH transmission. And the time and frequency resources in this case might not be required. Therefore, we suggest to study the cast type for UE-UE COT sharing before determining the information content for COT sharing. 
Obervation5: For a UE initiating the COT sharing, it can share its COT to one target UE by unicast or to a number of UEs by groupcast.
Proposal8: It is suggested to study the cast type for UE-UE COT sharing before determining the information content for COT sharing.

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

Observation1: For CW Adjustment when SL-HARQ feedback is disabled, the CW cannot dynamically adapt to the channel busy state with Option1/Option2/Opion4, especially when the SL UE only transmits data without HARQ feedback, which is against the original purpose of CW adjustment and undesirable. For Option5, it has the issue that the collision indicator is not always available. 
Proposal 1: For CW Adjustment when SL-HARQ feedback is disabled, propose to adopt Option3 and configure CW size as one of transmission parameters in channel congestion control based on CBR measurement, associated to the transmission priority or access category level.

Proposal2: For CW adjustment with groupcast option2, it is suggested to use Option2, considering one ratio in Option1 is not applicable for all cases with different number of receivers.
Proposal3: For CW adjustment with groupcast option1, it is suggested to use Option2 or Option3, considering ACK-only procedure is not supported in R16/17. Option3 can be used in the case that the reliability of HARQ feedback for groupcast is unaccepted due to the busy channel. 

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. 
Proposal4: It can be up to UE implementation to determine which procedure between LBT and resource allocation should be triggered first. Trigger LBT procedure before resource allocation procedure if specification is necessary.

Observation3: Options to deal with LBT contention back-off with inter-UE blocking or intra-UE blocking include: 
Option1: the contention back-off is frozen till the channel is sensed idle.
Option2: 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.
Proposal5: 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.

Proposal6: In order to avoid inter-UE blocking issue, it is suggested to introduce gNB-UE COT sharing or UE-UE COT sharing for Mode 1 RA, where the designed UE-UE COT sharing can also be applied to Mode 2 RA.

Obervation4: A UE initiating COT sharing cannot guarantee that the shared COT can be occupied by the UE which is the target receiver of COT initiating UE’s PSSCH transmission (Alt1) or any possible transmissions (Alt2).
Proposal7: if one UE-UE COT sharing mechanism is introduced for both Mode 1 RA and Mode 2 RA, we suggest to support the responding UE to share the COT could be not the target receiver of the COT initiating UE’s transmission.

Obervation5: For a UE initiating the COT sharing, it can share its COT to one target UE by unicast or to a number of UEs by groupcast.
Proposal8: It is suggested to study the cast type for UE-UE COT sharing before determining the information content for COT sharing.
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