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[bookmark: _Hlk92533704]In this contribution, we will discuss the re-evaluation/pre-emption check procedure for MCSt and provide the corresponding TPs in Annex.

Discussion
Re-evaluation/Pre-emption check for MCSt of single TB
According to current specification, the MAC layer indicate a number  to the PHY layer for resource selection of single TB, and then select -slot MCSt resource from the candidate resources set  provided by the PHY layer. When the UE needs to perform re-evaluation/pre-emption check for this selected  MCSt resource, it is now unclear whether the UE can perform the check per slot, per subset of the -slot MCSt resource or simultaneously for all the slots of the -slot MCSt resource at once, as Fig.1a to Fig.1c shows.


Fig.1a: per slot re-evaluation/pre-emption check for MCSt of single TB


Fig.1b: per subset re-evaluation/pre-emption check for MCSt of single TB


Fig.1c: simultaneous re-evaluation/pre-emption check for MCSt of single TB
Observation 1. For MCSt of single TB, it is unclear whether the UE can perform the re-evaluation/pre-emption check per slot, per subset of the  MCSt resource or for all the slots of the  MCSt resource at once.
During last meeting, RAN2 has agreed to add a note to say that the MAC indicates to the PHY  for re-evaluation/pre-emption check [1]:
	Proposal 2: Specify how MAC entity shall determine the number of consecutive slots used for re-evaluation or pre-emption in the MCSt case by down-selecting the following two options:
· Option 1: Only the resources in the first slot or the resources in all the slots of the Multi-consecutive slots transmission shall be re-evaluated or checked for pre-emption; 
· Option 2: Only the resources in the first M consecutive slots shall be re-evaluated or checked for pre-emption.

[LG]: Although we agree with the intention, we can simply add a note that was already included in the resource selection part. “NOTE 3Ae:	MAC entity, based on UE implementation, decides whether to indicate the number of consecutive slots for Multi-consecutive slots transmission as specified in clause 8.1.4 of TS 38.214 [7] larger than 1.”

· We will add the same note as NOTE 3Ae into re-evaluation and pre-emption part. 
· Delta part in addition to the note is postponed.


According to TS 38.214 [2], the indication of  from MAC to PHY is also mentioned in section 8.1.4:
	In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission for a carrier. To trigger this procedure, in slot n for this carrier, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
<irrelevant text is omitted>
-	optionally, the number of consecutive slots for Multi-consecutive slots transmission, .
-	optionally, the resource reservation interval, , in units of msec. 
-	if the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure, the higher layer provides a set of resources which may be subject to re-evaluation and a set of resources which may be subject to pre-emption.
-	it is up to UE implementation to determine the subset of resources as requested by higher layers before or after the slot  - , where  is the slot with the smallest slot index among and , and  is equal to , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP.
-	Each of the resource(s) in  and/or  corresponds to  consecutive slots if is provided with a value larger than 1.
<Procedure for determination of  is omitted>
The UE shall report set  to higher layers. 
If a resource  from the set  is not a member of , then the UE shall report re-evaluation of the resource  to higher layers.
If 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 , or for exclusion in step 6LTE, with  set to the final threshold after executing steps 1-7, i.e. including all necessary increments for reaching , or for exclusion in step 5LTE3, 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 


From our understanding, the MAC layer can either provide single slot resource or -slot MCSt resource to the PHY layer for re-evaluation/pre-emption check. If the MAC layer indicates to the PHY layer a -slot MCSt resource for re-evaluation/pre-emption check, the PHY layer will perform re-evaluation/pre-emption check for the -slot MCSt resource, and indicates the MAC layer candidate -slot MCSt resources for replacement of the re-evaluated/pre-empted -slot MCSt resource if needed. This procedure is clear with the current TS 38.214 text. If the MAC layer indicates a N that is smaller than  to PHY layer to perform per subset re-evaluation/pre-emption check, the same procedure is applied. 
Therefore, we propose that it is up to UE implementation to perform which kind of re-evaluation/pre-emption check for a  MCSt resource for transmission of single TB. TP1 is provided accordingly
Proposal 1a. For MCSt of single TB, it is up to UE implementation to perform re-evaluation/pre-emption check per slot, per subset of the -slot MCSt resource or for all the slots of the -slot MCSt resource at once.
Proposal 1b. Add a note in TS 38.321 for proposal 1a as TP1.
Re-evaluation/Pre-emption check for general MCSt
[bookmark: _Hlk85390381]During last meeting, the following proposal was discussed and postponed [1]:
	Proposal 2: Specify how MAC entity shall determine the number of consecutive slots used for re-evaluation or pre-emption in the MCSt case by down-selecting the following two options:
· Option 1: Only the resources in the first slot or the resources in all the slots of the Multi-consecutive slots transmission shall be re-evaluated or checked for pre-emption; 
· Option 2: Only the resources in the first M consecutive slots shall be re-evaluated or checked for pre-emption.

· We will add the same note as NOTE 3Ae into re-evaluation and pre-emption part. 
· Delta part in addition to the note is postponed. 


As proponent of the proposal has explained in the contribution [3], we understand the options listed above mean the MAC layer does not reselect resource upon reception of the re-evaluation/pre-emption indication from PHY layer for the resources in the posterior slots within the MCSt resource. The motivation is the same as what RAN2 has agreed that the UE still performs retransmission of a successful transmitted TB within an MCSt resource for occupying the channel[4]:
	MCSt (multiple TB case): 
1.	For remaining slot(s) in case transmission is successful for one TB in MCSt (multiple TB case), the UE still performs retransmission for this TB in the remaining slot(s).  


However, we observe that the agreement achieved at R2#124 meeting is based on the fact that the UE has performed LBT and succeeded in occupying the channel for the previous slots of the MCSt. The result of LBT success is the basis on which the UE should go on occupying the channel by retransmitting the TBs which have been acknowledged by the peer UE, as Fig.2 shows. Besides, this UE behavior has already implied that even if the retransmission resource is to be pre-empted by other UE’s reserved resource, the UE should still transmit TB on this retransmission resource, i.e. the UE does not reselect resource upon reception of the pre-emption indication for the retransmission resource of the successful transmitted TB within MCSt.


Fig.2: The UE still retransmits the TB which has been acknowledged according to R2#124 agreement
Observation 1. The R2#124 agreement that the UE still retransmits the TB which has been successfully transmitted is based on the fact that the UE has succeeded in LBT to occupy the channel.
Observation 2. The R2#124 agreement that the UE still retransmits the TB which has been successfully transmitted has already implied that the UE should use the retransmission resource even if it is to be pre-empted by other UE’s reserved resource, i.e. the UE does not reselect resource upon reception of the pre-emption indication for the retransmission resource of the successful transmitted TB within MCSt.


Fig.3a: UE succeeds in LBT for the first slot


Fig.3b: MAC does not receive re-evaluation indication from PHY
[image: ]
Fig.3c: MAC receives re-evaluation indication from PHY
We think re-evaluation/pre-emption check for MCSt should also consider the LBT result of the anterior slots within the MCSt as observation 1. Fig.3a to Fig.3c are examples about the LBT result impact on re-evaluation/pre-emption check. In Fig.3a, if the UE succeeds in LBT for the first slot, then it is reasonable that the UE does not reselect resource upon reception of the re-evaluation/pre-emption indication for the remaining slots for maintaining the channel occupancy. In Fig.3b, if the UE fails in LBT for the first slot, and does not receive re-evaluation indication from PHY layer for the following slots, then the UE performs LBT for the following slots until success, and UE does not reselect resource upon reception of the re-evaluation/pre-emption indication for the remaining slots. In Fig.3c, if the UE fails in LBT for the first slot, and receives re-evaluation indication from PHY layer for the second slot, then the UE should reselect resource for TB2 as legacy. Otherwise, the UE has no reason to not perform resource reselection upon reception of the re-evaluation indication for TB2, since the UE has not occupied the channel in the first slot and it is against the behavior for the licensed band. If we agree that UE can perform re-evaluation/pre-emption check only for the first slot and skip the rest regardless of the LBT result, then a selfish UE will always select resource in an MCSt manner, and start to use the resources from the second slot and on to transmit low priority TBs even if the resources should be re-evaluated/pre-empted by other UE’s reserved resource.
Therefore, we propose that if the UE succeeds in LBT for any anterior slot within the MCSt, the MAC layer does not perform resource reselection upon reception of the re-evaluation/pre-emption indication from the PHY layer for the remaining slots within the MCSt for maintaining the channel occupancy. If the UE fails in LBT for the anterior slots, the UE should perform re-evaluation/pre-emption check procedure as legacy. TP2 is provided in the Annex.
Observation 3. Re-evaluation/pre-emption check for MCSt should also consider the LBT result of the anterior slots within the MCSt.
Proposal 2a. For Multi-consecutive slots transmission on unlicensed band, if the UE succeeds in LBT for any anterior slot within the MCSt, the MAC layer does not perform resource reselection upon reception of the re-evaluation/pre-emption indication from the PHY layer for the remaining slots within the MCSt for maintaining the channel occupancy.
Proposal 2b. Adopt the TP2 in TS 38.321 for proposal 2a.

[bookmark: _GoBack]Conclusion
Based on the discussion, we have the following observation and proposals:
Re-evaluation/Pre-emption check for MCSt of single TB
Proposal 1a. For MCSt of single TB, it is up to UE implementation to perform re-evaluation/pre-emption check per slot, per subset of the -slot MCSt resource or for all the slots of the -slot MCSt resource at once.
Proposal 1b. Add a note in TS 38.321 for proposal 1a as TP1.

Re-evaluation/Pre-emption check for general MCSt
Observation 1. The R2#124 agreement that the UE still retransmits the TB which has been successfully transmitted is based on the fact that the UE has succeeded in LBT to occupy the channel.
Observation 2. The R2#124 agreement that the UE still retransmits the TB which has been successfully transmitted has already implied that the UE should use the retransmission resource even if it is to be pre-empted by other UE’s reserved resource, i.e. the UE does not reselect resource upon reception of the pre-emption indication for the retransmission resource of the successful transmitted TB within MCSt.
Observation 3. Re-evaluation/pre-emption check for MCSt should also consider the LBT result of the anterior slots within the MCSt.
Proposal 2a. For Multi-consecutive slots transmission on unlicensed band, if the UE succeeds in LBT for any anterior slot within the MCSt, the MAC layer does not perform resource reselection upon reception of the re-evaluation/pre-emption indication from the PHY layer for the remaining slots within the MCSt for maintaining the channel occupancy.
Proposal 2b. Adopt the TP2 in TS 38.321 for proposal 2a.
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Annex
[bookmark: _Toc163044387]TP1 for proposal 1a to TS 38.321, V18.1.0
5.22.1.2a	Re-evaluation and Pre-emption
A resource(s) of the selected sidelink grant for a MAC PDU to transmit from multiplexing and assembly entity or for a SL-PRS transmission is re-evaluated by physical layer at T3 before the slot where the SCI indicating the resource(s) is signalled at first time as specified in clause 8.1.4 of TS 38.214 [7].
A resource(s) of the selected sidelink grant which has been indicated by a prior SCI for a MAC PDU to transmit from multiplexing and assembly entity or for a SL-PRS transmission could be checked for pre-emption by physical layer at T3 before the slot where the resource(s) is located as specified in clause 8.1.4 of TS 38.214 [7].
NOTE 1:	It is up to UE implementation to re-evaluate or pre-empt before 'm – T3' or after 'm – T3' but before 'm'. For re-evaluation, m is the slot where the SCI indicating the resource(s) is signalled at first time as specified in clause 8.1.4 of TS 38.214. For pre-emption, m is the slot where the resource(s) is located as specified in clause 8.1.4 of TS 38.214.
NOTE 2:	For Multi-consecutive slots transmission of single TB using a -slot MCSt resource, it is up to UE implementation to perform re-evaluation/pre-emption check per slot, per subset of the -slot MCSt resource or for all the slots of the -slot MCSt resource at once.
If the MAC entity has been configured with Sidelink resource allocation mode 2 or Sidelink resource allocation scheme 2 to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21] based on sensing or random selection the MAC entity shall for each Sidelink process or for each SL-PRS transmission:
1>	if a resource(s) of the selected sidelink grant which has not been identified by a prior SCI is indicated for re-evaluation by the physical layer as specified in clause 8.1.4 of TS 38.214 [7];
2>	remove the resource(s) from the selected sidelink grant associated to the Sidelink process or SL-PRS transmission;
2>	if the selected resource pool is not SL-PRS dedicated resource pool:
3>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s), and the remaining SL-PRS delay budget for SL-PRS transmission, if available, by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9];
2>	else if the selected resource pool is SL-PRS dedicated resource pool:
3>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.2.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the selected number of SL-PRS retransmissions and the remaining SL-PRS delay budget for SL-PRS transmission and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.2 of TS 38.212 [9].
2>	replace the removed or dropped resource(s) by the selected resource(s) for the selected sidelink grant.
1>	if any resource(s) of the selected sidelink grant which has been indicated by a prior SCI is indicated for pre-emption by the physical layer as specified in clause 8.1.4 of TS 38.214 [7]:
2>	remove the resource(s) from the selected sidelink grant associated to the Sidelink process;
2>	if one or multiple SL DRX is configured:
3>	if the selected resource pool is not SL-PRS dedicated resource pool:
4>	randomly select the time and frequency resource from the resources later than the resources for either the removed resource or the dropped resource indicated by a prior SCI, from the resource indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] which occur within the SL DRX active time as specified in clause 5.28.3 of the destination UE selected for indicating to the physical layer the SL DRX active time above, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and the remaining SL-PRS delay budget for SL-PRS transmission, if available, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9].
2>	else:
3>	if the selected resource pool is not SL-PRS dedicated resource pool:
4>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and the remaining SL-PRS delay budget for SL-PRS transmission, if available, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9].
3>	else if the selected resource pool is SL-PRS dedicated resource pool:
4>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.2.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the selected number of SL-PRS retransmissions and the remaining SL-PRS delay budget for SL-PRS transmission and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9].
NOTE 2:	If retransmission resource(s) cannot be selected by ensuring that the resource(s) can be indicated by the time resource assignment of a prior SCI, how to select the time and frequency resources for one or more transmission opportunities from the available resources is left for UE implementation by ensuring the minimum time gap between any two selected ‎resources in case that PSFCH is configured for this pool of ‎resources.
2>	replace the removed or dropped resource(s) by the selected resource(s) for the selected sidelink grant.
NOTE 3:	It is left for UE implementation to reselect any pre-selected but not reserved resource(s) other than the resource(s) indicated for pre-emption or re-evaluation by the physical layer during reselection triggered by re-evaluation or pre-emption indicated by the physical layer.
NOTE 4:	It is up to UE implementation whether to set the resource reservation interval in the re-selected resource to replace pre-empted resource.
NOTE 5:	It is up to UE implementation whether to trigger resource reselection due to de-prioritization as specified in clause 16.2.4 of TS 38.213 [6], clause 5.14.1.2.2 of TS 36.321 [22] and clause 5.22.1.3.1a.
NOTE 6:	For the selected sidelink grant corresponds to transmissions of multiple MAC PDU, it is up to UE implementation whether to apply re-evaluation check to the resources in non-initial reservation period that have been signalled neither in the immediate last nor in the current period.

TP2 for proposal 2a to TS 38.321, V18.1.0
5.22.1.2a	Re-evaluation and Pre-emption
A resource(s) of the selected sidelink grant for a MAC PDU to transmit from multiplexing and assembly entity or for a SL-PRS transmission is re-evaluated by physical layer at T3 before the slot where the SCI indicating the resource(s) is signalled at first time as specified in clause 8.1.4 of TS 38.214 [7].
A resource(s) of the selected sidelink grant which has been indicated by a prior SCI for a MAC PDU to transmit from multiplexing and assembly entity or for a SL-PRS transmission could be checked for pre-emption by physical layer at T3 before the slot where the resource(s) is located as specified in clause 8.1.4 of TS 38.214 [7].
NOTE 1:	It is up to UE implementation to re-evaluate or pre-empt before 'm – T3' or after 'm – T3' but before 'm'. For re-evaluation, m is the slot where the SCI indicating the resource(s) is signalled at first time as specified in clause 8.1.4 of TS 38.214. For pre-emption, m is the slot where the resource(s) is located as specified in clause 8.1.4 of TS 38.214.
If the MAC entity has been configured with Sidelink resource allocation mode 2 or Sidelink resource allocation scheme 2 to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21] based on sensing or random selection the MAC entity shall for each Sidelink process or for each SL-PRS transmission:
1>	if a resource(s) of the selected sidelink grant which has not been identified by a prior SCI is indicated for re-evaluation by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], except the case where the UE succeeds in LBT for any slot prior to the resource(s) within the Multi-consecutive slots transmission;
2>	remove the resource(s) from the selected sidelink grant associated to the Sidelink process or SL-PRS transmission;
2>	if the selected resource pool is not SL-PRS dedicated resource pool:
3>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s), and the remaining SL-PRS delay budget for SL-PRS transmission, if available, by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9];
2>	else if the selected resource pool is SL-PRS dedicated resource pool:
3>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.2.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the selected number of SL-PRS retransmissions and the remaining SL-PRS delay budget for SL-PRS transmission and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.2 of TS 38.212 [9].
2>	replace the removed or dropped resource(s) by the selected resource(s) for the selected sidelink grant.
1>	if any resource(s) of the selected sidelink grant which has been indicated by a prior SCI is indicated for pre-emption by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], except the case where the UE succeeds in LBT for any slot prior to the resource(s) within the Multi-consecutive slots transmission:
2>	remove the resource(s) from the selected sidelink grant associated to the Sidelink process;
2>	if one or multiple SL DRX is configured:
3>	if the selected resource pool is not SL-PRS dedicated resource pool:
4>	randomly select the time and frequency resource from the resources later than the resources for either the removed resource or the dropped resource indicated by a prior SCI, from the resource indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] which occur within the SL DRX active time as specified in clause 5.28.3 of the destination UE selected for indicating to the physical layer the SL DRX active time above, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and the remaining SL-PRS delay budget for SL-PRS transmission, if available, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9].
2>	else:
3>	if the selected resource pool is not SL-PRS dedicated resource pool:
4>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and the remaining SL-PRS delay budget for SL-PRS transmission, if available, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9].
3>	else if the selected resource pool is SL-PRS dedicated resource pool:
4>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.2.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the selected number of SL-PRS retransmissions and the remaining SL-PRS delay budget for SL-PRS transmission and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9].
NOTE 2:	If retransmission resource(s) cannot be selected by ensuring that the resource(s) can be indicated by the time resource assignment of a prior SCI, how to select the time and frequency resources for one or more transmission opportunities from the available resources is left for UE implementation by ensuring the minimum time gap between any two selected ‎resources in case that PSFCH is configured for this pool of ‎resources.
2>	replace the removed or dropped resource(s) by the selected resource(s) for the selected sidelink grant.
NOTE 3:	It is left for UE implementation to reselect any pre-selected but not reserved resource(s) other than the resource(s) indicated for pre-emption or re-evaluation by the physical layer during reselection triggered by re-evaluation or pre-emption indicated by the physical layer.
NOTE 4:	It is up to UE implementation whether to set the resource reservation interval in the re-selected resource to replace pre-empted resource.
NOTE 5:	It is up to UE implementation whether to trigger resource reselection due to de-prioritization as specified in clause 16.2.4 of TS 38.213 [6], clause 5.14.1.2.2 of TS 36.321 [22] and clause 5.22.1.3.1a.
NOTE 6:	For the selected sidelink grant corresponds to transmissions of multiple MAC PDU, it is up to UE implementation whether to apply re-evaluation check to the resources in non-initial reservation period that have been signalled neither in the immediate last nor in the current period.
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