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1. Introduction

In RAN2#123 meeting, resource (re)selection was discussed and following agreements were made [1]
	Agreements on resource (re)selection with consideration of intra-UE LBT impact

1:
R2 makes the WA that UE may avoid selection of N consecutive resource(s) before a reserved resource of its own. Where the selection of N is up to UE implementation from {0,1,2}. Further details (including MCSt) are to be clarified after R1 confirmation on RAN1 option1.

2:
R2 makes the WA that UE may avoid selection of M consecutive resource(s) after a reserved resource of its own. Where the selection of M is up to UE implementation (at least including 0). Further details (including MCSt) are to be clarified after R1 confirmation on RAN1 option1.


And in RAN2#123 meeting, three options were discussed for resource (re)selection of MCSt case, but no consensus was reached, and it was determined it will revisit the issue in this meeting. In this paper, resource (re)selection trigger for MCSt case and shared COT case is discussed.
2. Resource (re)selection trigger for MCSt
In RAN2#123 meeting, it was discussed whether to trigger resource (re)selection on MCST case and when to trigger, but no consensus was reached. For MCSt transmission, LBT failure also implies one or more reserved transmission opportunity is missed, which is similar to the non-MCSt case. For the single TB case i.e. MCSt is for the single TB transmission, if LBT failure for one or more slots in MCSt transmission, there may still remain one or multiple retransmission opportunities. For multiple TB case i.e. MCSt is for multiple TB transmission, the missed transmission opportunity may cause the exactly same problem as for non-MCSt case, that the transmission opportunities for specific TB is decreased. 
Observation 1: LBT failure for multiple TB MCSt transmission will cause decreased transmission opportunities for specific TB, which is exactly same as non-MCSt case.

Observation 2: LBT failure for multiple TB MCSt transmission is more severe than single TB MCSt transmission.
Proposal 1: For MCSt case, UE triggers a resource (re)selection when one or more PSSCH transmission in MCSt transmission was not performed due to LBT failure indication from L1.

If above proposal is agreed, the next question is when to trigger the resource (re)selection. There are following options can be considered:
1. Trigger resource (re)selection whenever receive a LBT failure indication from L1

2. Trigger resource (re)selection when receive the last LBT failure indication from L1 for MCSt transmission

3. Trigger resource (re)selection when LBT failure succeed after receiving one or several LBT failure indications from L1

4. Trigger resource (re)selection when LBT failure for all transmission opportunities of MCSt.

Above three points (Point A, Point B, Point C) for resource (re)selection trigger is illustrated in the following figure
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if we follow Point A to trigger resource (re)selection, it will trigger resource (re)selection multiple times if LBT fails multiple times for MCSt transmission, and the reselect resource is not consecutive. This is illustrated in the following figure
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The advantage of MCSt transmission is to reduce the type-1 LBT duration and increase the transmission efficiency. To further exploit the advantage of MCSt transmission, it is better to also reselect consecutive resource for dropped transmission due to LBT failure. So it is better to follow Point B to trigger resource (re)selection. However, it is hard to determine the Point B since UE does not know whether next LBT is succeed or not. In this case, Point C is a better point to trigger resource (re)selection. For example, when the LBT is succeed for MCSt transmission, resource (re)selection can be triggered for those dropped transmission due to LBT failure, which is illustrated in the following figure
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Option 4, that trigger resource (re)selection when LBT failure for the whole MCSt transmission, could be seen as a special case of option 3. The option 4 is more suitable for single TB case, but does not suitable for multiple TB case, since resource (re)selection does not trigger if LBT succeed for partial MCSt transmission and transmission opportunities of TBs associated with LBT failure are decreased. So we think a unified solution e.g. option 3 for both single TB case and multiple TB case is better.
Proposal 2: For MCST case, the resource (re)selection is triggered at Point C, i.e. when LBT succeed, and there has dropped PSSCH transmission due to an LBT failure indication from L1
Proposal 3: For MCST case, reselect resources for dropped PSSCH transmission due to an LBT failure indication from L1 is also consecutive.
Proposal 4: For MCSt with multiple TB case, retransmit TB associated with dropped transmission due to LBT failure on next available MCSt resource, if TB size is matched.
3. Resource (re)selection for shared COT usage
We think that UE should consider a received COT sharing indication for the resource (re)selection procedure. The resource selection procedure may come to a different result when considering the COT sharing info and performing LBT type 2 (assuming that UE is eligible to use the shared COT) compared to UE initiating its own COT, e.g. LBT type 1. It should be noted that RAN2 agreed in the RAN2#121 the following:
	With regards to the work on sidelink unlicensed procedures, RAN2 has further discussed in RAN2#121 the LBT impact on resource (re)selection for both intra-UE case and inter-UE case and made the following agreements.

· RAN2 understands L1 handles LBT impact to/from other UEs’ reserved resources in SL candidate resource selection (inter-UE case).
· RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).


Therefore, we propose that UE triggers the resource (re)selection procedure based on the reception of a COT sharing info from another UE, e.g. initiating UE. Even though UE had initially already selected some resources for PSSCH transmission(s) UE should trigger resource (re)selection upon reception of a COT sharing indication. However, UE should only trigger the resource (re)selection when UE is eligible for using the shared COT, e.g. destination and CAPC condition is satisfied for the shared COT.

Proposal 5: UE triggers a resource (re)selection when receiving a shared COT indication for cases that UE is eligible to use the shared COT

In order to account for the LBT impact during resource selection, PHY layer should be aware of the CAPC value associated with the PSSCH transmission for which resources are selected. Since CAPC selection is done in MAC, MAC layer should inform CAPC information for resource (re)selection purpose to PHY. Similar to legacy behaviour where MAC needs to provide delay budget information to PHY for the resource selection procedure, MAC will in addition also provide CAPC information to the PHY layer. The following shows some exemplary implementation in TS38.214.
	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. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:

-
the resource pool from which the resources are to be reported;

-
L1 priority, [image: image5.png]Priory



;

-
the remaining packet delay budget;

· CAPC value associated with the PSSCH transmission (TB)

-
the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, [image: image7.png]L.nen



;

-
optionally, the resource reservation interval, [image: image9.png]


, 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 [image: image11.png](75,73



which may be subject to re-evaluation and a set of resources [image: image13.png]


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 [image: image15.png]
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, where [image: image19.png]


 is the slot with the smallest slot index among [image: image21.png](75,73
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 is defined in slots in Table 8.1.4-2 where [image: image31.png]ug



 is the SCS configuration of the SL BWP.
-
Optionally, the indication of resource selection mechanism(s), as sl-AllowedResourceSelectionConfig, which may comprise of full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof.


Proposal 6: MAC layer provides CAPC value associated the PSSCH transmission to the PHY layer for the purpose of resource selection.
4. Resource (re)selection consider intra-UE LBT impact
In RAN2#123 meeting, it was agreed to reuse the same scheme of inter-UE LBT failure impact to intra-UE LBT failure case, i.e. reserved N/M consecutive resource(s) before/after the reserved resource of its own. Further details relates to MCSt case are left FFS and wait for RAN1 clarification. In our point of view, there has another special case e.g. shared COT case which needs for further discussion.
When UE select resource consider intra-UE LBT impact, besides MCSt case that consecutive resource can be selected, another case is for shared COT case. For example, if UE determines that the resource to be selected and reserved resource by its own can use the same shared COT, consecutive resource of reserved resource by its own can also be selected. Whether UE can determine the resource can use the shared COT or not depending on the discussion of resource (re)selection for shared COT. So we have the following proposal:
Proposal 7: If UE can determine whether the resource to be selected can be used in the shared COT, UE can select consecutive resource with the reserved resource by its own.

5. Remaining issues for CAPC
In RAN2#121b-e meeting, it was agreed UE in RRC inactive/idle state or out-of-coverage may determine CAPC for non-standardized PQI based on closest PDB of standardized PQI. For a non-standardized PQI, UE will find a standard PQI which has the closest PDB with the non-standardized PQI, and using the CAPC of this standard PQI for the non-standardized PQI. With this scheme, all UEs will determine the same CAPC for the same non-standardized PQI no matter the UE is IC/OOC, or in which RRC state.

However, when UE determines the standardized PQI with closest PDB, there may be multiple standardized PQIs with the same closest PDB, having different CAPC. For example, as analysed in [3], when PDB of non-standardized PQI is 300ms, PQIs with closest PDB are PQI 25, 26 and 61, which has CAPC of 2/1/3. In this case, if left to UE implementation to select CAPC, there still happens unaligned CAPC among UEs. So it is better to specify a simple rule, e.g. select PQI with minimum CAPC value if multiple standardized PQIs are determined as the same closest PDB.

Proposal 8: For ‘best match’ issue, if multiple standardized PQIs with same closest PDB are determined, specify a simple rule to select CAPC among these standardized PQIs e.g. select PQI with minimum/maximum CAPC value

6. CAPC indication by gNB
In NR-U the CAPC value is either selected by the gNB, e.g. for dynamically scheduled PUSCH transmissions, or selected by the UE autonomously, i.e. for CG PUSCH transmissions. It needs to be discussed how the CAPC value is selected for SL transmissions when operating in shared spectrum channel access considering that SL resource allocation can either done by the gNB (mode 1) or by the Tx UE autonomously (mode 2). 
For sidelink UE in mode 1 transmission, one may argue that the case is very similar as for legacy NR-U, and hence the CAPC for a SL TB transmission can be configured by gNB directly.  However, looking at the current stats in RAN1, it seems that DCI indicating SL resources does not contain a CAPC field. Therefore, we want to confirm, that UE sets the CAPC value for a case that SL resources have been allocated by gNB (mode 1 resource allocation).
Proposal 9: RAN2 to confirm that SL DCI allocating SL resources to a UE does not indicate a CAPC index/value within the DCI , UE selects the CAPC for mode 1 SL grant according to the defined CAPC selection rules. 
7. CG impact
In NR-U, CG is enhanced considering the DL feedback/retransmit scheduling might be missed because of LBT failure. Autonomous retransmission is introduced to avoid UL retransmission of CG waiting too long. Further, autonomous retransmission of CG can utilize other CG configuration with same TB size, thus HARQ process id indication in CG-UCI is introduced, and NR-U UE can select HARQ process id by itself according to the retransmission on CG resource. For SL-U, it is necessary to discuss whether NR-U CG feature e.g. autonomous retransmission and UE selection HARQ process id needs to be introduced or not.

For autonomous retransmission, which purpose is to handling feedback missing or retransmission schedule missing because of LBT failure. When considering SL-U, for SL-U UE in mode 1 resource allocation, if PSSCH transmission can’t be performed due to LBT failure, no HARQ feedback will be received for cases that PSFCH is configured. According to the current specified procedure UE will not deliver a NACK to the corresponding sidelink HARQ entity. Only for cases when the PSSCH transmission was performed and no feedback is no acknowledgement is obtained from the physical layer, UE will deliver a NACK. 
	The MAC entity shall for each PSSCH transmission:

1>
if an acknowledgement corresponding to the PSSCH transmission in clause 5.22.1.3.1a is obtained from the physical layer:

2>
deliver the acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

1>
else:

2>
deliver a negative acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

<omit>


We think that UE should treat a LBT failure for a PSSCH transmission as if no HARQ feedback is received for the corresponding Sidelink HARQ process. We see some benefit if UE triggers an autonomous retransmission for this case. So we have the following proposal 

Proposal 10: Support autonomous retransmission if SL CG transmission is dropped due to LBT failure
The feature of HARQ process ID and RV selection for CG transmission is linked to the configuration of the CGRT timer, e.g. support of autonomous retransmissions due to LBT failures. Since in NR-U, there might not be a resource for autonomous retransmission, or the resource is in next period and very late for retransmission, UE can also perform resources of another CG configuration as long as the TB sizes match,, i.e. . If cg-RetransmissionTimer is configured, retransmissions with the same HARQ process may be performed on any configured grant configuration if the configured grant configurations have the same TBS. The selected HARQ process ID is indicated in the CG-UCI. In NR SL, for one SL CG configuration, multiple resource can be reserved for both initial transmission and retransmission, whether it is necessary to use resource of other CG configuration needs to be further discussed. And consider the multiple consecutive PSSCH transmission is still studied in RAN1, whether to introduce the feature of UE autonomous select HARQ process id for SL CG transmission can wait for RAN1 progress.

Proposal 11: The discussion of necessity to introduce the feature of UE autonomous select HARQ process id for SL CG transmission can wait for RAN1 progress.

In legacy NR SL, for SL CG transmission, to determine when to flush HARQ buffer, Tx UE is configured with the parameter sl-MaxTransNum, and Tx UE will flush HARQ buffer when the transmission number during one SL CG period reached sl-MaxTransNum. In SL-U, if the transmission is failure because of LBT failure, the transmission number of MAC PDU should not be increased, otherwise sl-MaxTransNum will be easily reached and HARQ buffer will be flushed.

Proposal 12: For UE configured with mode 1 and CG, a PSSCH transmission dropped by LBT failure does not count as a transmission and increase the transmission number for sl-MaxTransNum comparison

8. Remaining issue for SL-DRX

In last meeting, for multiple PSFCH case, the sl-drx-HARQ-RTT-Timer start position was discussed and corresponding working assumptions were confirmed for unicast case. However, for groupcast case, it still FFS. Since for groupcast case, different Rx UE in the same group may response with different HARQ feedback, agreed starting position for unicast case cannot be directly reused, otherwise different Rx UE may start sl-drx-HARQ-RTT-Timer at different position. So for groupcast case, a unified start position which is uncorrelated with HARQ feedback value is preferre
Proposal 13: for Groupcast case, Rx UEs start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot following the last PSFCH occasion for SL HARQ feedback
9. Conclusion

In this contribution, the following observations and proposals are made:
Resource (re)selection

Observation 1: LBT failure for multiple TB MCSt transmission will cause decreased transmission opportunities for specific TB, which is exactly same as non-MCSt case.

Observation 2: LBT failure for multiple TB MCSt transmission is more severe than single TB MCSt transmission.
Proposal 1: For MCSt case, UE triggers a resource (re)selection when one or more PSSCH transmission in MCSt transmission was not performed due to LBT failure indication from L1.

Proposal 2: For MCST case, the resource (re)selection is triggered at Point C, i.e. when LBT succeed, and there has dropped PSSCH transmission due to an LBT failure indication from L1
Proposal 3: For MCST case, reselect resources for dropped PSSCH transmission due to an LBT failure indication from L1 is also consecutive.

Proposal 4: For MCSt with multiple TB case, retransmit TB associated with dropped transmission due to LBT failure on next available MCSt resource, if TB size is matched.
Proposal 5: UE triggers a resource (re)selection when receiving a shared COT indication for cases that UE is eligible to use the shared COT

Proposal 6: MAC layer provides CAPC value associated the PSSCH transmission to the PHY layer for the purpose of resource selection.
Proposal 7: If UE can determine whether the resource to be selected can be used in the shared COT, UE can select consecutive resource with the reserved resource by its own.

CAPC
Proposal 8: For ‘best match’ issue, if multiple standardized PQIs with same closest PDB are determined, specify a simple rule to select CAPC among these standardized PQIs e.g. select PQI with minimum/maximum CAPC value

Proposal 9: RAN2 to confirm that SL DCI allocating SL resources to a UE does not indicate a CAPC index/value within the DCI , UE selects the CAPC for mode 1 SL grant according to the defined CAPC selection rules. 
SL CG
Proposal 10: Support autonomous retransmission if SL CG transmission is dropped due to LBT failure
Proposal 11: The discussion of necessity to introduce the feature of UE autonomous select HARQ process id for SL CG transmission can wait for RAN1 progress.

Proposal 12: For UE configured with mode 1 and CG, a PSSCH transmission dropped by LBT failure does not count as a transmission and increase the transmission number for sl-MaxTransNum comparison

SL-DRX
Proposal 13: for Groupcast case, Rx UEs start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot following the last PSFCH occasion for SL HARQ feedback
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