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[bookmark: _Ref35586532]Introduction
In this contribution, we mainly focus on the issues on CAPC in SL-U, our views will be given based on the analysis.
Discussion
Mapping between the CAPC and PQI
In RAN2#120 meeting, the following agreements were reached. 
	RAN2#120 working assumption on SL CAPC mapping table:
2: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.



Based on above working assumption, there is a FFS issue for the mapping of CAPC priority class 1 and some PQI that is defined with emergent PDB but low priority. For this type of PQI, the CAPC priority class 1 is used to obtain the SL-U resource as soon as possible because of its high requirement of PDB, but the SL-U resource may be dropped or pre-emption because of its low priority.
By the below CAPC agreement in RAN1, CAPC is used to determine the time related parameters for LBT mechanism, and LBT is used to find the idle resource mainly based on the time requirement. If the SL service with high PDB but low priority in PQI is associated with low priority CACP, some further evaluation and confirmation from other groups may be needed, which is not necessary. Besides, it is not right to reduce the CAPC priority of this kind of PQI service, because whether the resource dropped or pre-empted by priority is happened is determined by the specific resource usage status in SL-U, it is also related to the sensing procedure. It is also possible that data including this PQI service could be transmitted because of the idle channel, and the PDB requirement is really here and needs to be guaranteed by CAPC. Hence, the working assumption needs to be confirmed. 
	[bookmark: _GoBack]RAN1#110bis-e agreements:
In Type 1 SL channel access procedure, the following table is adopted for channel access priority class (CAPC) for SL. 
· FFS: the applicability and usage of NOTE1 in the table
· FFS: whether mp=1 can be used with p=1, and applicable cases
The channel access priority class (CAPC) for SL-U
	Channel Access Priority Class (p)
	mp
	CWmin,p
	CWmax,p
	Tslmcot,p
	allowed CWp sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6ms [or 10 ms] 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms [or 10 ms]
	{15,31,63,127,255,511,1023}

	[NOTE1:   Forp=3,4, Tslmcot,p=10ms if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided, otherwise,Tslmcot,p=6ms.]
NOTE 2:   When Tslmcot,p=6ms it may be increased to 8ms by inserting one or more gaps. The minimum duration of a gap shall be 100μs. The maximum duration before including any such gap shall be 6ms. 





Proposal 1: Confirm the following working assumption on SL CAPC mapping table:
- 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.
CPAC selection for a TB
In RAN2#120 meeting, one work assumption is remained, listed below:
	RAN2#120 agreements on SL CAPC rules:
1: 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.


We reviewed the NR-U discussion history, which is shown below:
	RAN2#105bis agreements:
· All MAC CEs, except padding BSR MAC CE, uses the highest priority CAPC, that is the lowest number CAPC, FFS for recommended rate for Voice MAC CE
· It is FFS if for CG, when several MAC SDUs are multiplexed, CAPC is selected according to the configuration for the LCH with lowest priority CAPC (for DRB). 

RAN2#106 agreements:
· For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
· The UE uses CAPC 4 for the MAC CE for Recommended bit rate query.

RAN2#108 agreements:
· The UE uses CAPC 4 for the MAC CE for Recommended bit rate query.
· For UL CG, if DCCH SDU is included in MAC PDU, UE select the CAPC index of DCCH. Otherwise, UE select the highest CAPC index (lowest priority) of LCHs multiplexed in MAC PDU.


Based on the NR-U discussion history, when MAC CE is multiplexed with MAC SDU not from DCCH, the reason not to select the high priority CAPC for MAC CE is for wifi coexist. Thus, from the view of fairness, the same rule should be applied for SL-U. This means that, for the case when SL MAC CE(s) multiplexed with MAC SDU only from STCH, the UE will choose the lowest priority SL CAPC.
Proposal 2: Confirm the following 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.
How to (pre)configure CAPC for SL-DRB
In RAN2#119bis-e and RAN2#120 meeting, the following agreements were reached:
	RAN2#119bis-e agreements:
2:	For SL-DRB the CAPC value is (pre)configurable per-DRB as in NR-U.
RAN2#120 agreements on SL CAPC for RRC inactive/idle/OOC UE:
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.
2:	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.


Based on the above agreement, RAN2 agreed to (pre)configure the CAPC based on per DRB as in NR-U. In NR-U, CAPC of DRB is only configured for UE in RRC connected mode. But for SL, UE can be in RRC connected mode, Idle/Inactive mode or OOC. For UE in Idle/Inactive mode or OOC, how to configure the mapping between CAPC and SL-DRB is under discussion. In last meeting, majority support to 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, then UE will determine the CAPC of a SL DRB by itself. Generally, it is feasible way to reuse above work assumption as the same rule in NR-U to make UE determine the CAPC of a SL DRB consisted of various QoS flows based on this work assumption.
Proposal 3: Confirm the following 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.
Whether to apply L1 priority based CAPC
L1 priority based CAPC was also mentioned in the last RAN2 meeting and no agreement. According to the following spec description, L1 priority is the highest priority of the logical channel or MAC CEs multiplexed in a TB.
	TS 38.212
8.3.1.1	SCI format 1-A
SCI format 1-A is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 1-A:
-	Priority – 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321].
TS38.321
[bookmark: _Toc115557968]5.22.1.3.1a	Sidelink process
The Sidelink process is associated with a HARQ buffer.
New transmissions and retransmissions are performed on the resource indicated in the sidelink grant as specified in clause 5.22.1.1 and with the MCS selected as specified in clause 8.1.3.1 of TS 38.214 [7] and clause 5.22.1.1.
If the Sidelink process is configured to perform transmissions of multiple MAC PDUs with Sidelink resource allocation mode 2, the process maintains a counter SL_RESOURCE_RESELECTION_COUNTER. For other configurations of the Sidelink process, this counter is not available.
Priority of a MAC PDU is determined by the highest priority of the logical channel(s) or a MAC CE in the MAC PDU.


As the L1 priority is the highest priority of the logical channel or MAC CEs multiplexed in a TB, if L1 priority based CAPC is introduced, the CAPC for a TB will be the highest priority among the CAPC for the QoS flows in a TB, which is conflict to the legacy rule in NR-U where the lowest priority CAPC is applied if only MAC SDU from SL DRB and MAC CE(if possible) are multiplexed in a TB. It will lead to the fairness issue for Wifi UE. Besides, since RAN1 is discussing whether to apply the L1 priority based CAPC for COT sharing to avoid extra CAPC information bits in SCI, it is suggested to postpone L1 based CAPC discussion and wait for RAN1 conclusion. 
Proposal 4: RAN2 can wait for RAN1 conclusion on whether to introduce L1 priority based CAPC.
Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Proposal 1: Confirm the following working assumption on SL CAPC mapping table:
- 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: Confirm the following 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.
Proposal 3: Confirm the following 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.
Proposal 4: RAN2 can wait for RAN1 conclusion on whether to introduce L1 priority based CAPC.
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