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1. Introduction
[bookmark: OLE_LINK8]This paper will discuss the other remaining issue for NR SL-U, which includes leftovers of CAPC for RRC inactive/idle/ooc UE, autonomous retransmission for CG, and resource (re)selection for MCSt. The corresponding agreement in last meeting is as following
Agreement on SL CAPC mapping rule:
1: 	For an IDLE/INACTIVE/OOC UE, if a QoS flow cannot be mapped to a non-default SLRB: 1) if the per-bearer CAPC is configured in SIB/Pre-configuration, the UE use the configured CAPC; 2) else, select CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized QoS flow based on one or more QoS characteristics. For a standardized QoS flow, CAPC is directly derived from CAPC table.
Agreements on SL CG
1: 	Working assumption: Not to support CG retransmission timer in SL-U.
[bookmark: OLE_LINK31]Agreements on SL resource (re)selection
[bookmark: OLE_LINK27][bookmark: OLE_LINK18]1: 	RAN2 understands UE triggers a resource (re)selection when PSSCH transmission was not performed due to an LBT failure indication from L1. FFS on MCST case. Send LS to RAN1 to check if there is any concern.
2a:	RAN2 understands L1 handles LBT impact to/from other UEs’ reserved resources in SL candidate resource selection (inter-UE case).
2b:	RAN2 will study how MAC performs resource (re)selection with the consideration of LBT impact to its own candidate resource (intra-UE case).
3:	Will send LS to RAN1 to check if there is any concern.
2. [bookmark: OLE_LINK58]handling RRC inactive/idle/OOC UE
[bookmark: OLE_LINK12]In last meeting, how to handle non-standardized PQI for RRC inactive/idle/ooc UE was discussed, and four candidate solutions were on the table which are as following
1) [bookmark: OLE_LINK11]Up to UE implementation
2) based on PDB based best-match
3) based on PDB and default priority associated with PQI
4) based on smallest mean deviation”
[bookmark: OLE_LINK15]Firstly, we think it is not suitable to up to UE implementation since RRC inactive/idle/ooc UE and in-coverage UE may be determined different CAPC priority for the same non-standardized PQI, which is not fair. So it is better to determine rules for RRC inactive/idle/ooc UE how to determine best matches PQI.
A best matching standardized PQI can be determined for non-standardized PQI, and then determine corresponding CAPC for non-standardized PQI. According to PQI table in Annex, there are several QoS parameters that mapped to PQI e.g. Resource Type, Default Priority Level, Packet Delay Budget, Packet Error Rate, Default Maximum Data Burst Volume, Default Averaging Window. To determine the best matches PQI, one or several QoS parameters needs to be compared and PQI with small differences as non-standardized PQI is determined as best matches PQI. In our opinion, there could be following ways of rules to compare the difference of QoS parameter and determine “best matches”
· Option 1: “smallest difference on PDB”: determine PQI which has smallest difference of PDB with non-standardized PQI as the best matches PQI
· Lower or higher PDB can be further determined based on smallest difference rule
· Option 2: “smallest difference on default priority”: determine PQI which has same or smallest difference of default priority with non-standardized PQI as the best matches PQI
· Option 3: “smallest mean deviation”: determine PQI which has smallest mean deviation for one or more QoS parameters with non-standardized PQI as the best matches PQI 
For option 3, it needs further discuss how to unify the differences of multiple QoS parameter and determine the “best matches”. For example, the smallest mean deviation can be determined by following equation:

where X is the value of specific PQI parameter e.g. PDB of non-standardized PQI; 𝜇 is the value of corresponding PQI parameter e.g. PDB of standardized PQI; N is the number of compared PQI parameter.
Proposal 1: if above proposal is not agreed, further discuss the options in the following to determine “best matches PQI” for non-standardized PQI
· Option 1: “smallest difference on PDB”: determine PQI which has smallest difference of PDB with non-standardized PQI as the best matches PQI
· Lower or higher PDB can be further determined based on smallest difference rule
· Option 2: “smallest difference on default priority”: determine PQI which has same or smallest difference of default priority with non-standardized PQI as the best matches PQI
· Option 3: “smallest mean deviation”: determine PQI which has smallest mean deviation for one or more QoS parameters with non-standardized PQI as the best matches PQI
[bookmark: OLE_LINK49]Another simpler way to determine the CAPC for non-standardized PQI, is to determine the CAPC for non-standardized PQI according to the rule that defining the CAPC-PQI mapping table for standardized PQI e.g. based on PDB range and mission critical services. For example, if non-standardized PQI has 100ms PDB, it will be mapped to CAPC#1 and if it has 500ms PDB, it will be mapped to CAPC#3. So we think this is much simpler way to determine CAPC for non-standardized PQI, which is also aligned with CAPC determination principle for standardized PQI. 
Proposal 2: Determine CAPC for non-standardized PQI according to PDB range and mission critical service, which aligns with CAPC determination principle for standardized PQI
1) CAPC#1: PDB range [0, 100ms], or mission critical services
2) CAPC#2: PDB range (100ms, 200ms]
3) CAPC#3: PDB range (200ms, 600ms]
4) CAPC#4: PDB range >600ms
3. 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. For SL transmission scheduled by gNB, gNB can indicate CAPC for SL transmission in DCI for SL grant. However, the assumption for NR-U was that gNB is aware of which data (e.g. which logical channels/MAC CEs) is multiplexed in a UL grant. This assumption however doesn’t hold for sidelink, e.g. gNB cannot really predict which data Tx UE multiplexes on a SL grant since gNB cannot know which transmission parameters the UE selects. Even though there are differences between NR-U and SL-U with respect to Mode 1 CAPC handling, we think reusing the NR-U principles would be sufficient. It seems anyway that this is the assumption. Therefore, we have the following proposal: 
Proposal 3: RAN2 to confirm that SL DCI allocating SL resources to a UE indicates a CAPC index/value within the DCI which is to be used for when performing a LBT for the transmission of the TB generated according to the allocated SL resources
4. [bookmark: OLE_LINK17]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.
[bookmark: OLE_LINK92]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 4: Support autonomous retransmission if SL CG transmission is dropped due to LBT failure
[bookmark: OLE_LINK65]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.
[bookmark: OLE_LINK68]Proposal 5: 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 6: 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
5. Resource (re)selection for MCSt
In last meeting, it was agreed UE triggers a resource (re)selection when PSSCH transmission was not performed due to an LBT failure indication from L1. And it was FFS on MCST case. For MCSt transmission, if we follow the agreed trigger, 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
[image: ]
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. 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
[image: ]
[bookmark: OLE_LINK19]Proposal 7: For MCST case, reselect consecutive resources for dropped PSSCH transmission due to an LBT failure indication from L1
Proposal 8: For MCST case, the resource (re)selection is triggered when LBT succeed and there has dropped PSSCH transmission due to an LBT failure indication from L1
6. 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 9: 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, ;
-	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, ;
-	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.
-	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 10: MAC layer provides CAPC value associated the PSSCH transmission to the PHY layer for the purpose of resource selection.
7. Conclusion
[bookmark: _Annex]In this contribution, the following observations and proposals are made:
Proposal 1: if above proposal is not agreed, further discuss the options in the following to determine “best matches PQI” for non-standardized PQI
· Option 1: “smallest difference on PDB”: determine PQI which has smallest difference of PDB with non-standardized PQI as the best matches PQI
· Lower or higher PDB can be further determined based on smallest difference rule
· Option 2: “smallest difference on default priority”: determine PQI which has same or smallest difference of default priority with non-standardized PQI as the best matches PQI
· Option 3: “smallest mean deviation”: determine PQI which has smallest mean deviation for one or more QoS parameters with non-standardized PQI as the best matches PQI
Proposal 2: Determine CAPC for non-standardized PQI according to PDB range and mission critical service, which aligns with CAPC determination principle for standardized PQI
5) CAPC#1: PDB range [0, 100ms], or mission critical services
6) CAPC#2: PDB range (100ms, 200ms]
7) CAPC#3: PDB range (200ms, 600ms]
8) CAPC#4: PDB range >600ms
Proposal 3: RAN2 to confirm that SL DCI allocating SL resources to a UE indicates a CAPC index/value within the DCI which is to be used for when performing a LBT for the transmission of the TB generated according to the allocated SL 
resources
Proposal 4: Support autonomous retransmission if SL CG transmission is dropped due to LBT failure
Proposal 5: 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 6: 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
Proposal 7: For MCST case, reselect consecutive resources for dropped PSSCH transmission due to an LBT failure indication from L1
Proposal 8: For MCST case, the resource (re)selection is triggered when LBT succeed and there has dropped PSSCH transmission due to an LBT failure indication from L1
Proposal 9: UE triggers a resource (re)selection when receiving a shared COT indication for cases that UE is eligible to use the shared COT
Proposal 10: MAC layer provides CAPC value associated the PSSCH transmission to the PHY layer for the purpose of resource selection.
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9. Annex: PQI table
Table 5.4.4-1: Standardized PQI to QoS characteristics mapping [5]
	[bookmark: _Hlk127346246]PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	21

	
GBR
	3
	20 ms

	10-4
	N/A
	2000 ms
	Platooning between UEs – Higher degree of automation;
Platooning between UE and RSU – Higher degree of automation

	22

	(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Sensor sharing – higher degree of automation 

	23
	
	3
	100 ms
	10-4
	N/A
	2000 ms
	Information sharing for automated driving – between UEs or UE and RSU - higher degree of automation

	55
	Non-GBR
	3
	10 ms 
	10-4
	N/A
	N/A
	Cooperative lane change – higher degree of automation

	56
	
	6
	20 ms
	10-1
	N/A
	N/A
	Platooning informative exchange – low degree of automation;
Platooning – information sharing with RSU 

	57
	
	5
	25 ms 
	10-1
	N/A
	N/A
	Cooperative lane change – lower degree of automation 

	58
	
	4
	100 ms
	10-2
	N/A
	N/A
	Sensor information sharing – lower degree of automation

	59
	
	6
	500 ms
	10-1
	N/A
	N/A
	Platooning – reporting to an RSU

	90
	Delay Critical GBR
	3 
	10 ms

	10-4
	2000 bytes
	2000 ms
	Cooperative collision avoidance;
Sensor sharing – Higher degree of automation;
Video sharing – higher degree of automation

	91
	(NOTE 1)
	2
	3 ms
	10-5
	2000 bytes
	2000 ms
	Emergency trajectory alignment;
Sensor sharing – Higher degree of automation

	NOTE 1:	GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.



10. NOTE 1:	For Standardized PQI to QoS characteristics mapping, the table will be extended/updated to support service requirements for other identified V2X services.
11. NOTE 2:	The PQIs may be used for other services than V2X.
12. NOTE 3:	A PQI may be used together with an application indicated priority, which overrides the Default Priority Level of the PQI.
Table 5.6.1-1: Standardized PQI values that are additionally defined to QoS characteristics mapping [8]
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	24
	GBR
(NOTE 1)
	1
	150 ms
	10-2
	N/A
	2000 ms
	Mission Critical user plane Push To Talk voice (e.g. MCPTT)

	25
	
	2
	200 ms
	10-2
	N/A
	2000 ms
	Non-Mission-Critical user plane Push To Talk voice

	26
	
	2
	200 ms
	10-3
	N/A
	2000 ms
	Mission Critical Video user plane

	60
	Non-GBR
	1
	120 ms

	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g. MC-PTT signalling)

	61
	
	6
	400 ms

	10-6
	N/A
	N/A
	Mission Critical Data (e.g. example services are the same as 5QI 6/8/9 as specified in TS 23.501 [4])

	92
	Delay Critical GBR
(NOTE 1)
	5
	5ms

	10-4
	20000 bytes
	2000 ms
	Interactive service - consume VR content with high compression rate via tethered VR headset (See TS 22.261 [6])

	93
	
	6
	10ms

	10-4
	20000 bytes
	2000 ms
	interactive service - consume VR content with low compression rate via tethered VR headset;
Gaming or Interactive Data Exchanging (See TS 22.261 [6])

	NOTE 1:	GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.
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