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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
In the last RAN2 meeting, the following issues for SL-U have been discussed but not concluded. This paper will have further discussions on the following remaining issues. 
	CAPC mapping table:
Working assumption:
 	- Mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1. FFS on other SL CAPC mapping criterion.
	- Mapping PQI 59/61 to CAPC priority class 3.
	- Mapping PQI 25 to CAPC priority class 2.
	- Mapping PQI 24/26/60 to CAPC priority class 1
Proposal 4: To avoid the conflict between L1 priority based procedures (e.g. resource selection and pre-emption) and CAPC, default priority level of PQI is also used as one criterion to determine the CAPC mapping.
· Noted. Companies think until next meeting. 
SL CAPC value when SL LCH(s) and/or SL MAC CE are multiplexed:
Working assumption: If PQI-based CAPC mapping is agreed, as in NR-U, the lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs.
Handling of RRC inactive/idle/OOC UE
Working assumption: Use the CAPC of the standardized PQI or the CAPC of non-standardized PQI configured in SIB/pre-configuration which best matches the QoS characteristics of the current non-standardized PQI based on one or more QoS characteristics.
SL consistent LBT failure
Working assumption: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link
SL DRX impact
Proposal 9:  RAN2 to discuss whether SL DRX active time can be extended in case of SL LBT failure in SL-U.
· Noted.
Proposal 9. RAN2 will consider interaction between DRX operation and shared COT.
· Agreed. 
CG impact
(modified) Proposal 16	RAN2 to down-prioritize introduction of UE autonomously triggered retransmission using mode 1 CG based one expiration of a CGRT timer in R18 (if autonomous retransmission in CG is supported).
· Noted.
Proposal 17	Introduce asynchronous HARQ to CG for SL-U.
· Noted.
SL RLF impact
Proposal 5	RAN2 is suggested to study if enhancements to the SL RLF procedure is needed due to LBT failure.
· Noted. 
LBT impact to resource (re)selection
(modified) Proposal 3: Mode-2 UE triggers a resource (re)selection when a SL transmission was not performed due to an LBT failure.
· Noted. Will continue the discussion based on further progress.
Proposal 1: RAN2 should investigate the interaction of channel access procedure with resource allocation mode 1 and 2 in order to avoid resource allocation which may cause LBT failures, e.g.: 
	a) before a reserved resource in case the transmitting symbols of candidate resource overlap with LBT of the reserved resource;
b) after a reserved resource in case the transmitting symbols of the reserved resource overlap with LBT of candidate resource.
· Noted.



Discussion
Confirmation of WAs
CAPC mapping table
	CAPC mapping table:
Working assumption:
 	- Mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1. FFS on other SL CAPC mapping criterion.
	- Mapping PQI 59/61 to CAPC priority class 3.
	- Mapping PQI 25 to CAPC priority class 2.
	- Mapping PQI 24/26/60 to CAPC priority class 1
Proposal 4: To avoid the conflict between L1 priority based procedures (e.g. resource selection and pre-emption) and CAPC, default priority level of PQI is also used as one criterion to determine the CAPC mapping.
· Noted. Companies think until next meeting. 


[bookmark: _Toc114214864][bookmark: _Toc114245162]For the CAPC mapping table, we have decided on the baseline shape which mainly considers the Packet Delay Budget and the Mission Critical Service (as shown in the following Table 1), and the remaining issue is whether/how to consider the Default Priority value as well. 
Table 1 WA: Mapping between Channel Access Priority Classes and PDB of the PQIs
	CAPC
	PQI

	1
	21,22,23,55,56,57,58,90,91,92,93, 24, 26, 60

	2
	25

	3
	59,61

	4
	-

	NOTE:	lower CAPC value means higher priority
-


For the consideration of Default Priority Level in the SL CAPC table, the main motivation is there may be some mismatch between Default Priority Level and CAPC level, i.e., a low Default Priority Level PQI is mapped to a high priority CAPC level. 
Table 2: Default Priority Level, Packet Delay Budget and CAPC(as WA) of each PQI
	PQI Value
	Default Priority Level
	Packet Delay Budget
	CAPC level (WA)
	Use Case

	24
	1
	150ms
	1 
	ProSe, from 23.304[1]

	25
	2
	200ms
	2
	

	26
	2
	200ms
	1 
	

	60
	1
	120ms
	1
	

	61
	6
	400ms
	3
	

	92
	5
	5ms
	1
	

	93
	6
	10ms
	1
	

	21
	3
	20ms
	1
	V2X, from 23.287[2]

	22
	4
	50ms
	1
	

	23
	3
	100ms
	1
	

	55
	3
	10ms 
	1
	

	56
	6
	20ms
	1
	

	57
	5
	25ms 
	1
	

	58
	4
	100ms
	1
	

	59
	6
	500ms
	3
	

	90
	3
	10ms
	1
	

	91
	2
	3ms
	1
	


To further investigate whether this mismatch is something to worry: firstly, the following table summarizes the CAPC, Packet Delay Budget and Default Priority Level of each 5QI, to see the solution in NR-U:
Table 3: Default Priority Level, Packet Delay Budget and CAPC of each 5QI
	5QI
	Default Priority Level
	Packet Delay Budget
	CAPC

	1
	20
	100 ms
	1

	2
	40
	150 ms
	2

	3
	30
	50 ms
	1

	4
	50
	300 ms
	3

	65
	7
	75 ms
	1

	66
	20
	100 ms
	1

	67
	15
	100 ms
	1

	71
	56
	150 ms 
	2

	72
	56
	300 ms 
	3

	73
	56
	300 ms 
	3

	74
	56
	500 ms 
	3

	76
	56
	500 ms 
	3

	5
	10
	100 ms
	1

	6
	60
	300 ms
	3

	7
	70
	100 ms
	2

	8
	80
	300 ms
	3

	9
	90
	300ms
	3

	10
	90
	1100ms
	-

	69
	5
	60 ms
	1

	70
	55
	200 ms
	1

	79
	65
	50 ms
	1

	80
	68
	10 ms
	1

	82
	19
	10 ms
	1

	83
	22
	10 ms
	1

	84
	24
	30 ms
	1

	85
	21
	5 ms
	1


As shown in the above table, there are some examples of “a lower Default Priority Level 5QI is mapped to a higher priority CAPC level (e.g., 5QI 79/80)”. I.e., in NR-U, the mismatch between Default Priority Level and CAPC priority level also exists and it is not seen as an issue to be solved.
[bookmark: _Toc127521973]The mismatch between Default Priority Level and CAPC priority level, if any, is limited to the case that a lower Default Priority Level PQI mapped to a higher priority CAPC level, which however also exists in NR-U and there is no critical issue to solve. 
By following NR-U mechanism, it seems OK to confirm the following WA:
	Working assumption:
 	- Mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1. FFS on other SL CAPC mapping criterion.
	- Mapping PQI 59/61 to CAPC priority class 3.
	- Mapping PQI 25 to CAPC priority class 2.
	- Mapping PQI 24/26/60 to CAPC priority class 1


[bookmark: _Toc127521963]RAN2 to confirm the following WA with removing the FFS point:                                                                                                                              - Mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1.                           - Mapping PQI 59/61 to CAPC priority class 3.	                                                             - Mapping PQI 25 to CAPC priority class 2.	                                                                 - Mapping PQI 24/26/60 to CAPC priority class 1
SL CAPC value when SL LCH(s) and/or SL MAC CE are multiplexed
	SL CAPC value when SL LCH(s) and/or SL MAC CE are multiplexed:
Working assumption: If PQI-based CAPC mapping is agreed, as in NR-U, the lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs.


The WA has been made by following NR-U mechanism, which aims to secure fairness between different systems. The opponents were more considering performance optimization.
Comparing the two, seems it is more decisive to follow the regulation first, e.g., the regulation requirement from ETSI EN 301 893[3] has been indicated in the last RAN2 meeting. 
The Channel Access Engine may start transmissions belonging to the corresponding or higher Priority Classes, on one or more Operating Channels.
[bookmark: _Toc127521974]The WA was made to align with NR-U, which was designed to follow the regulation requirement to ensure inter-system fairness.
And for the performance aspect, it is not correct to say a higher priority CAPC level is better than a lower priority CAPC level since each CAPC level has the associated CW size and allowed COT duration, and
· a higher priority CAPC has shorter CW but on the other hand has shorter COT as well, which means the higher priority CAPC can access the channel easier but shorter;
· a lower priority CAPC has longer CW but on the other hand has longer COT as well, which means the lower priority CAPC can access the channel harder but longer;
So the CAPC has been designed as a balance between the pay (duration for LBT) and return (duration for transmission), thus by using a lowest priority CAPC value, UE may need more time for each LBT, but also guarantee there is enough COT to be used, which can also save the times of LBT. So there is no essential technical blocking issue to confirm the WA.
[bookmark: _Toc127521975]A higher CAPC class has shorter CW length but shorter COT as well, while a lower CAPC class has longer CW length but longer COT as well.
[bookmark: _Toc127521964]RAN2 to confirm the WA as “As in NR-U, the lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs.”.
Handling of RRC_INACTIVE/RRC_IDLE/OOC UE
	Handling of RRC inactive/idle/OOC UE
[bookmark: _Hlk124498272]Working assumption: Use the CAPC of the standardized PQI or the CAPC of non-standardized PQI configured in SIB/pre-configuration which best matches the QoS characteristics of the current non-standardized PQI based on one or more QoS characteristics.


Firstly, this WA has been made specifically for the RRC inactive/idle/OOC UE (as indicated in the original source of this proposal) 
Proposal 7	For an IDLE/INACTIVE/OOC UE, if the QoS flow of non-standardized PQI cannot be mapped to a non-default SLRB , the UE determines the CAPC of current non-standardized PQI by down-selecting from one of the following options:…
And the QoS which cannot be mapped to non-default SLRB (considering the existing agreement as follows and the proposal above)
1: 	For an IDLE/INACTIVE/OOC UE, if the QoS flow of non-standardized PQI can be mapped to a non-default SLRB, the UE determines the CAPC of this non-standardized PQI using the CAPC of this SLRB.
And this condition should be added to make the WA complete.
[bookmark: _Toc127521976]The WA on UE “Use the CAPC of the standardized PQI or the CAPC of non-standardized PQI configured in SIB/pre-configuration which best matches the QoS characteristics of the current non-standardized PQI based on one or more QoS characteristics.”  has been made specifically for 1) RRC inactive/idle/OOC UE and 2) the QoS which cannot be mapped to non-default SLRB.
Besides the applicable condition of this WA, the WA is not very clear regarding the following aspects:
· The relationship between per-QoS flow CAPC determination and per-bearer CAPC determination;
· The detailed UE behavior of UE-based CAPC determination.
For the first aspect, in NR-U, the CAPC of each QoS flow is determined by the network based on the CAPC-5QI table, the UE only knows the CAPC configuration for each bearer. And in SL-U, for an IDLE/INACTIVE/OOC UE, the relationship of per-QoS flow and per-bearer CAPC are as follows
Table 4 (Non-)Standardized QoS vs. (Non-)Default bearer
	
	Default-bearer
	Non-Default-bearer

	Standardized QoS
	There was no discussion on this case;
=>Not clear
	No need for the UE to know the per-QoS flow CAPC, i.e. the per-bearer CAPC configuration should be used
=>Clear

	Non-standardized QoS
	A) There are 2 inputs in the WA for the CAPC determination:  1) the CAPC of the standardized PQI and 2) the CAPC of non-standardized PQI configured in SIB/pre-configuration. But they are not the same level input and the source is also different, i.e., 1) is a per-QoS flow CAPC input and the source is the CAPC table defined in spec; 2) is per-bearer CAPC and the source is CAPC configuration from network which is derived by network implementation based on the CAPC of all the QoS flows being mapped to this bearer. Therefore firstly how to use the 2 level inputs are not clear, secondly the UE use the inputs to derive the per-QoS flow CAPC of each non-standardized QoS or the per-bearer CAPC of the default bearer is also not clear;
B) Another issue is that network may still configure CAPC for the default bearer, especially considering there may be standardized QoS flow that is mapped to the default bearer, and how to handle the per-bearer CAPC configuration from network and the UE-decided CAPC is not clear.
=>Not clear
	


[bookmark: _Toc127521977]How to decide the CAPC of the standardized QoS flow which is mapped to default bearer is not clear.
[bookmark: _Toc127521978]The WA is not very clear regarding how to use the per-PQI CAPC inputs from the CAPC table together with the per-bearer CAPC from network configuration.
[bookmark: _Toc127521979] The WA is not very clear regarding whether the WA intends for a per-flow CAPC determination or per-bearer CAPC determination.
[bookmark: _Toc127521980]The WA is not very clear regarding whether the UE still has to pursue UE-decided CAPC even if  network has configured per-bearer CAPC.
Then for the detailed UE bahavior, this WA has been made to let the UE decide the CAPC of the non-standardized QoS if the QoS flow of non-standardized PQI cannot be mapped to a non-default SLRB, and it has been discussed during online session that it should be up to UE implementation to decide those CAPCs but no more detailed UE behaviour/specification discussions, i.e., the handling of non-standardized QoS flow handling regarding CAPC determination at UE side and NW side should be the same, which means a NOTE in stage-2 specification is sufficient. Otherwise, it will be hard to conclude on this issue considering the different dimensions and the various value of the non-standardized QoS parameters.
[bookmark: _Toc127521981]It is hard to conclude on a specified beahvior on the judgment of ‘best-match’.
To address the above-mentioned unclear aspects, the WA can be confirmed with some rewording as follows:
Table 5: rewording suggestions for the unclear aspects
	Unclear aspect
	Rewording suggestion

	Observation 4: Applicable condition is not clear
	Add condition “For an IDLE/INACTIVE/OOC UE, if a QoS flow cannot be mapped to a non-default SLRB”

	Observation 5: how to handle Standardized QoS flow mapped to default bearer is not clear
	Aligned behavior for standardized / non-standardized QoS cases

	Observation 6: how to use the per-PQI CAPC inputs from the CAPC table together with the per-bearer CAPC from network configuration is not clear
	If the per-bearer CAPC is configured in SIB/Pre-configuration, the UE use the configured CAPC only.
Otherwise, select CAPC of the standardized PQI from the PQI-CAPC table

	Observation 7: whether the WA intends for a per-flow CAPC determination or per-bearer CAPC determination is not clear
	Up to UE implementation to perform the per-flow to per-bearer CAPC transform

	Observation 8: if  network has configured per-bearer CAPC for the default bearer, whether the UE still has to pursue UE-decided CAPC is not clear
	Align with the Standardized QoS flow case (in Observation 6), i.e., if the per-bearer CAPC is configured in SIB/Pre-configuration, the UE uses the configured CAPC

	Observation 9: hard to conclude on a specified beahvior on the judgement of ‘best-match’
	Up to UE implementation to select 


[bookmark: _Toc127521965]RAN2 to confirm the WA as “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, up to UE implementation to select CAPC of the standardized PQI which best matches the QoS characteristics of the QoS flow based on one or more QoS characteristics, and the detailed UE behaviour on how to decide on the CAPC of the MAC-SDU is also up to UE implementation.”
SL consistent LBT failure
	SL consistent LBT failure
Working assumption: SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link


There is a majority view on this WA considering LBT is performed per-radio resource which is common for all cast-type/DST/link. It is suggested to confirm the WA.
[bookmark: _Toc127521966]RAN2 to confirm the WA on “SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.”.
SL DRX impact
	SL DRX impact
Proposal 9:  RAN2 to discuss whether SL DRX active time can be extended in case of SL LBT failure in SL-U.
· Noted.
Proposal 9. RAN2 will consider interaction between DRX operation and shared COT.
· Agreed. 


For SL DRX, there is some interest in enhancing the current SL DRX for SL-U, as the above 2 proposals raised,
· Do we need to enhance SL DRX for the unsuccessful SL transmission due to LBT failure;
· And do we need to enhance SL DRX for COT sharing case.
For the first enhancement, the PSSCH/PSCCH not transmitted case may happen in the licensed band due to other reasons (e.g., UL/SL prioritization/resource reselection in case of pre-emption…), and for those cases, it is not handled separately, i.e., Rx UE doesn’t differentiate the reasons why PSSCH/PSCCH is not received. 
[bookmark: _Toc127521982]In R17 SL DRX, PSSCH/PSCCH may not be transmitted (due to UL/SL prioritization, resource reselection in case of pre-emption…), and there was no enhancement on SL DRX to handle it.
And in NR-U, there is also no enhancement on Uu DRX to extend DRX for the LBT failure case.
[bookmark: _Toc127521983]In NR-U, there is no enhancement on Uu DRX to extend DRX for the LBT failure case.
Besides, the DRX timers can be configured longer if a longer active time is needed, i.e., the longer active time can be achieved by DRX configuration.
[bookmark: _Toc127521967]RAN2 deprioritizes the SL DRX enhancement on active time extension for SL LBT failure.
For the second point on the interaction between SL DRX operation and shared COT, the motivation of this proposal is that the shared COT is used for the COT responding UE (Rx UE) to transmit data to the COT initiating UE (Tx UE), and the transmission has to be located in the Tx UE’s SL DRX active time. So there are 2 points of this motivation:
· Firstly, one motivation is the shared COT is used for the data transmitted to the COT initiating UE;
· Then, another premise is that the data transmission needs to be located in the SL DRX active time of the COT initiating UE.
 For the first point, RAN1 has made the following agreement for COT sharing
	Agreement
For UE-to-UE COT sharing,
· When performing S-SSB transmission(s), a responding UE can utilize a COT shared by a COT initiating UE (using type 1 channel access) when the responding UE is intended to transmit S-SSB within RB set(s) corresponding to the shared COT.When performing PSFCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when at least one of the responding UE’s PSFCH transmissions in a symbol/slot within RB set(s) corresponding to the shared COT is intended for the COT initiating UE.
· FFS: whether a responding UE can transmit PSFCH(s) to UE(s) other than the initiator
· When performing PSSCH/PSCCH transmission(s), a responding UE can utilize a COT shared by a COT initiating UE at least when the responding UE’s PSSCH/PSCCH transmission(s) within RB set(s) corresponding to the shared COT is intended for the COT initiating UE
· FFS whether to support the case if a responding UE transmits PSSCH/PSCCH to destination ID other than the source ID of the COT initiating transmission, where the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) can be different from the source/destination IDs of COT initiating UE’s PSSCH/PSCCH transmission when sharing the COT information.
· FFS: how to determine / what are the restrictions to the destination ID of the responding UE’s PSSCH/PSCCH transmission(s) to utilize the COT shared by the initiating UE.
· FFS whether the responding UE can utilize the COT when at least the responding UE’s PSCCH transmission in the reserved resources within the shared COT or MCSt is intended for the COT initiating UE and what are the restrictions (e.g., priority, etc.) and indication to the responding UE.
· FFS: UE forwarding/relaying information about a COT initiated by another UE.


As shown in the above RAN1 agreements, 
· The shared COT can be used for the transmission of SSB/PSFCH or PSCCH/PSSCH;
· Whether the shared COT can be used for the PSSCH/PSSCH transmissions to a third UE, i.e., not the COT initiating UE is still FFS.
It is not sure whether the COT is to be used for data transmission to the COT initiating UE.
[bookmark: _Toc127521984]RAN1 has not concluded yet whether the COT is to be used by COT responding UE for data transmission to the COT initiating UE.
Then, if the shared COT will be used for the transmission to the COT initiating UE, how to ensure the second point, i.e., the COT initiating UE is in SL DRX active time for the data reception. 
To have a better understanding of this question, we need to know what is the additional gain of this active time, this COT sharing based active time is a little different from the current defined active time considering it has more uncertainty:
· The current defined SL DRX active time is mostly based on configuration, which means the Tx UE can know the SL DRX active time of the peer UE at the very beginning, while the COT sharing based active time can only be known by the COT responding UE after it decides to use the shared COT;
· And the COT sharing information may arrive at any time, i.e., before/after resource selection/LCP…, and the arrival time may cause different results on whether this additional active time is useful. For example, as shown in the following Figure 1, if the COT sharing information is received after T1, i.e., the resource selection procedure, the additional active time is not useful since the selected resource for the transmission is not located in the additional active time, and there will be no transmission from the COT responding UE to the COT initiating UE in the additional active time, which means the additional active time makes no effect/benefit. Only if the COT information arrives before T1, it is meaningful. 

 
Figure 1 The example of COT sharing information comes after resource selection
[bookmark: _Toc127521985][bookmark: _Toc126008719]The additional active time can only take effect if the COT information is available ‘before’ responding UE’s resource selection.
Therefore, RAN2 should discuss whether COT sharing information can be available typically before responding UE’s resource selection or not, before deciding on whether to define COT as DRX active time.
[bookmark: _Toc127521968]RAN2 to discuss whether COT sharing information can be available typically before responding UE’s resource selection or not, before deciding on whether to define COT as DRX active time.
CG impact
	CG impact
(modified) Proposal 16	RAN2 to down-prioritize introduction of UE autonomously triggered retransmission using mode 1 CG based one expiration of a CGRT timer in R18 (if autonomous retransmission in CG is supported).
· Noted.
Proposal 17	Introduce asynchronous HARQ to CG for SL-U.
· Noted.


In last RAN2 meeting, the above 2 proposals have been discussed and noted. These 2 proposals are related to the CG enhancement in NR-U. In NR-U, the CG has been enhanced on the following 2 aspects
· CG retransmission timer is introduced for auto-retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB being transmitted previously on a configured grant “CG retransmission timer”;
· UE implementation on the HARQ process id selection for the configured grant.
For the first proposal, i.e., CG retransmission timer, it is introduced in NR-U as an implicit “NACK HARQ feedback” in case the PDCCH cannot be transmitted. While in sidelink, in the HARQ feedback enabled case, if no ACK feedback on PSFCH is received, the UE will deliver a NACK to the corresponding sidelink process, i.e., the implicit “NACK” has been supported in the current sidelink system
	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>


[bookmark: _Toc118450683][bookmark: _Toc127521986]The implicit “NACK” feedback function via the CG retransmission timer (i.e., autonomous retransmission) in NR-U has been supported in the sidelink system already.
Another thing to be considered for the CG retransmission timer in sidelink is that CG retransmission timer in NR-U works on top of the CG timer which is not introduced for sidelink.
[bookmark: _Toc127521987]In NR-U, CG retransmission timer works together with CG timer, and CG timer has not been introduced in sidelink.
Therefore, the benefit/motivation of  introducing CG retransmission timer in SL-U is not clear.
[bookmark: _Toc127521969]RAN2 to discuss not to support CG retransmission timer in SL-U.
Then for the UE implementation based HARQ process ID selection, it allows the UE to perform the (re)transmission autonomously and doesn’t need to wait for the CG occasion calculated by the formulation. In sidelink,
· On the one hand, so far the CG grant handling for sidelink is similar to Uu, i.e., the UE uses the formula to decide the CG occasion to be used, thus there seems a reason that SL-U use the flexible UE implementation on HARQ process ID determination mechanism as in NR-U to achieve consecutive transmission;
· On the other hand, since it is concluded that in SL-U, the Uu interface will work on licensed band, i.e., UE can acquire the DG grant to perform the transmission or retransmission, it seems workable if we just rely on the DG grant from the network.
So there are 2 options for the issue,
· Option 1: Reuse the flexible UE implementation on HARQ process ID determination mechanism for CG resources as in NR-U;
· Option 2: No enhancement to sidelink CG is needed, i.e., rely on DG grant.
For these 2 options, the benefit of the first option is when the CG resource occasion arrives early than the DG grant, the UE can benefit from the flexible UE implementation on HARQ process ID determination; Besides, when the CG resources are consecutive occasions, the UE may also save some LBT efforts. And when DG grant arrives, the UE can still use the DG grant for transmission or retransmission, it also gives the UE more opportunities for transmission to mitigate LBT failure impact. 
[bookmark: _Toc118450696][bookmark: _Toc127521970]RAN2 discuss to support PSSCH (re)transmission via CG resource in case of LBT failure, relying on UE-decided HARQ process selection. 
SL RLF impact
	SL RLF impact
Proposal 5	RAN2 is suggested to study if enhancements to the SL RLF procedure is needed due to LBT failure.
· Noted. 


The SL RLF impact due to LBT failure is currently the consecutive PSFCH failure will trigger SL RLF, and in the unlicensed band, the failure may happen more often since LBT failure of PSFCH, which may trigger SL RLF due to PSFCH LBT failure but not radio link problem. 
So the root problem is PSFCH transmission failure in SL-U, for which RAN1 already has some discussions and the following agreements have been made:
	Agreement
To address PSFCH transmission dropping due to LBT failure, RAN1 down-select one of followings, or support the combination of followings:
· [bookmark: _Hlk119602860]Alt 1: Support more than 1 PSFCH occasion per PSCCH/PSSCH transmission
· FFS other details, e.g., HARQ-ACK timeline
· Alt 2: PSFCH occasions are dynamically indicated
· FFS: Whether/how to handle the case where some TB’s corresponding PSFCH cannot be transmitted within the same or different COT
· FFS other details, e.g., dynamically indicate one or more PSFCH transmission(s), container of the indication, etc.
· FFS: Whether such PSFCH occasions are within the same or different COT of corresponding PSSCH
· FFS: Whether/how to address PSFCH collision if any
· FFS: Whether/how to handle the linearly decreased PSFCH capacity


As seen in the above RAN1 agreements, RAN1 is discussing multi-PSFCH, dynamic-PSFCH, and also COT sharing for PSFCH transmission to address PSFCH transmission dropping due to LBT failure. 
[bookmark: _Toc127521988]RAN1 has decided to work on a solution to address PSFCH transmission dropping due to LBT failure.
Therefore, whether/how much the PSFCH’s LBT failure will impact SL RLF needs further investigation based on RAN1 conclusion of PSFCH enhancement.
[bookmark: _Toc127521971]RAN2 waits for RAN1 progress on PSFCH enhancement before further work on fake-RLF due to PSFCH LBT failure.
LBT impact to resource (re)selection
	LBT impact to resource (re)selection
(modified) Proposal 3: Mode-2 UE triggers a resource (re)selection when a SL transmission was not performed due to an LBT failure.
· Noted. Will continue the discussion based on further progress.
Proposal 1: RAN2 should investigate the interaction of channel access procedure with resource allocation mode 1 and 2 in order to avoid resource allocation which may cause LBT failures, e.g.: 
	a) before a reserved resource in case the transmitting symbols of candidate resource overlap with LBT of the reserved resource;
b) after a reserved resource in case the transmitting symbols of the reserved resource overlap with LBT of candidate resource.
· Noted.


In last RAN2 meeting, there are also some discussions on the LBT impact on resource selection procedure. 
For the LBT failure impact, some companies think it should be discussed in RAN1 since,
· LBT failure is more of a RAN1 issue, RAN2 only addresses the consistent LBT failure;
· Similar to the resource reselection triggered by re-evaluation/pre-emption/scheme-2 IUC, the resource reselection due to collision should be discussed in RAN1.
[bookmark: _Toc127521989]The LBT failure impact on resource (re)selection is a RAN1-centric issue.
Besides the scope concern, some technical aspects need more investigation, such as
· There are some differences between single slot and MCSt transmission, i.e., in MCSt, the resource reselection may break the consecutive resource chain;
· The resource reselection to single-shot and multi-shot transmission also need to be treated differently.
For the MCSt transmission, RAN1 are still working on the mechanism design, so RAN2 should wait for RAN1 progress first at least for the MCSt transmission case.
[bookmark: _Toc127521990]The resource reselection due to LBT failure has impacts on MCSt, and RAN1 is still working on the MCSt mechanism design.
For the single-shot and multi-shot handling, in R16, for re-evaluation and pre-emption, when to trigger the resource reselection, and which resource(s) should be reselected are discussed by RAN1 case by case, it is better to rely on RAN1 for this issue. 
In summary, RAN1 is more specialized in the LBT failure impact on resource (re)selection.
[bookmark: _Toc127521972]For the LBT failure impact on resource selection, RAN2 relies on RAN1 for the LBT failure impact to resource reselection.

[bookmark: _Toc114153059]Conclusion
We have the following observations:
Observation 1	The mismatch between Default Priority Level and CAPC priority level, if any, is limited to the case that a lower Default Priority Level PQI mapped to a higher priority CAPC level, which however also exists in NR-U and there is no critical issue to solve.
Observation 2	The WA was made to align with NR-U, which was designed to follow the regulation requirement to ensure inter-system fairness.
Observation 3	A higher CAPC class has shorter CW length but shorter COT as well, while a lower CAPC class has longer CW length but longer COT as well.
Observation 4	The WA on UE “Use the CAPC of the standardized PQI or the CAPC of non-standardized PQI configured in SIB/pre-configuration which best matches the QoS characteristics of the current non-standardized PQI based on one or more QoS characteristics.”  has been made specifically for 1) RRC inactive/idle/OOC UE and 2) the QoS which cannot be mapped to non-default SLRB.
Observation 5	How to decide the CAPC of the standardized QoS flow which is mapped to default bearer is not clear.
Observation 6	The WA is not very clear regarding how to use the per-PQI CAPC inputs from the CAPC table together with the per-bearer CAPC from network configuration.
Observation 7	The WA is not very clear regarding whether the WA intends for a per-flow CAPC determination or per-bearer CAPC determination.
Observation 8	The WA is not very clear regarding whether the UE still has to pursue UE-decided CAPC even if  network has configured per-bearer CAPC.
Observation 9	It is hard to conclude on a specified beahvior on the judgment of ‘best-match’.
Observation 10	In R17 SL DRX, PSSCH/PSCCH may not be transmitted (due to UL/SL prioritization, resource reselection in case of pre-emption…), and there was no enhancement on SL DRX to handle it.
[bookmark: _GoBack]Observation 11	In NR-U, there is no enhancement on Uu DRX to extend DRX for the LBT failure case.
Observation 12	RAN1 has not concluded yet whether the COT is to be used by COT responding UE for data transmission to the COT initiating UE.
Observation 13	The additional active time can only take effect if the COT information is available ‘before’ responding UE’s resource selection.
Observation 14	The implicit “NACK” feedback function via the CG retransmission timer (i.e., autonomous retransmission) in NR-U has been supported in the sidelink system already.
Observation 15	In NR-U, CG retransmission timer works together with CG timer, and CG timer has not been introduced in sidelink.
Observation 16	RAN1 has decided to work on a solution to address PSFCH transmission dropping due to LBT failure.
Observation 17	The LBT failure impact on resource (re)selection is a RAN1-centric issue.
Observation 18	The resource reselection due to LBT failure has impacts on MCSt, and RAN1 is still working on the MCSt mechanism design.

We have the following proposals:
Proposal 1	RAN2 to confirm the following WA with removing the FFS point:                                                                                                                              - Mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1.                           - Mapping PQI 59/61 to CAPC priority class 3.                                                              - Mapping PQI 25 to CAPC priority class 2.                                                                  - Mapping PQI 24/26/60 to CAPC priority class 1
Proposal 2	RAN2 to confirm the WA as “As in NR-U, the lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used regardless of whether the TB also contains SL MAC CEs in addition to MAC SDUs.”.
Proposal 3	RAN2 to confirm the WA as “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, up to UE implementation to select CAPC of the standardized PQI which best matches the QoS characteristics of the QoS flow based on one or more QoS characteristics, and the detailed UE behaviour on how to decide on the CAPC of the MAC-SDU is also up to UE implementation.”
Proposal 4	RAN2 to confirm the WA on “SL-specific consistent LBT failure detection is not relevant to cast type/DST/unicast link.”.
Proposal 5	RAN2 deprioritizes the SL DRX enhancement on active time extension for SL LBT failure.
Proposal 6	RAN2 to discuss whether COT sharing information can be available typically before responding UE’s resource selection or not, before deciding on whether to define COT as DRX active time.
Proposal 7	RAN2 to discuss not to support CG retransmission timer in SL-U.
Proposal 8	RAN2 discuss to support PSSCH (re)transmission via CG resource in case of LBT failure, relying on UE-decided HARQ process selection.
Proposal 9	RAN2 waits for RAN1 progress on PSFCH enhancement before further work on fake-RLF due to PSFCH LBT failure.
Proposal 10	For the LBT failure impact on resource selection, RAN2 relies on RAN1 for the LBT failure impact to resource reselection.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] TS 23.304 Proximity based Services (ProSe) in the 5G System (5GS)
[2] TS 23.287 Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services
[3] ETSI EN 301 893	5 GHz RLAN; Harmonized Standards covering the essential requirements of article 3.2 of Directive 2014/53/EU
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