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1 Introduction

This document is a report on the following email discussion:
· [AT119bis-e][503][V2X/SL] CAPC (OPPO)


Scope: Discuss SL CAPC: 


Q1: SL CAPC determination based on PQI or SL priority or any other?


Q2: For SL DRBs, is SL CAPC (pre)configurable or fixed?  
Q3: For SL SRBs and SL MAC CEs, is SL CAPC (pre)configurable or fixed? 


Q4: If SL CAPC is determined based on PQI, e.g. what should be criterion to make a mapping table? what is companies’ thinking on mapping table between CPAC and PQI?


Q5: If SL CAPC is determined based on PQI, how to handle non-standardized PQI?


Q6: How to SL CAPC when different SL LCHs, SL MAC CEs and SL SRBs are multiplexed?


Intended outcome: Discussion summary in R2-2210934. 

Deadline: 10/13 10:00 (UTC). 

According to the scope of this offline discussion, the following issues will be discussed:

Q1: SL CAPC determination based on PQI or SL priority or any other?

Q2: For SL DRBs, is SL CAPC (pre)configurable or fixed? 

Q3: For SL SRBs and SL MAC CEs, is SL CAPC (pre)configurable or fixed? 

Q4: If SL CAPC is determined based on PQI, e.g. what should be criterion to make a mapping table? what is companies’ thinking on mapping table between CPAC and PQI?

Q5: If SL CAPC is determined based on PQI, how to handle non-standardized PQI?

Q6: How to SL CAPC when different SL LCHs, SL MAC CEs and SL SRBs are multiplexed?

2 Contact Information

	Company
	Name
	Email Address

	OPPO
	Bingxue Leng
	lengbingxue@oppo.com 

	Apple
	Peng Cheng
	pcheng24@apple.com

	MediaTek
	Xuelong Wang
	xuelong.wang@mediatek.com

	Xiaomi
	Li Zhao
	zhaoli6@xiaomi.com

	ZTE
	Wei LUO
	luo.wei11@zte.com.cn

	Lenovo
	Joachim Löhr
	jlohr@lenovo.com

	vivo
	Jing Liang 
	liangjing@vivo.com

	Qualcomm
	Qing Li
	qin.li@qti.qualcomm.com

	Sharp
	Chongming Zhang
	Chongming.zhang@cn.sharp-world.com

	Huawei, HiSilicon
	Xiangyu Li
	lixiangyu14@huawei.com

	LG
	Giwon Park
	giwon.park@lge.com


3 Discussion

3.1 Q1: SL CAPC determination based on PQI or SL priority or any other?

The following contributions have discussed the CAPC mapping determination, i.e., whether the mapping should be based on PQI or SL priority or any other (only restricted to RAN2 aspects):

	R2-2209385
	Proposal 2
R2 discusses mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1.

Proposal 3
R2 discusses mapping PQI 59/61 to CAPC priority class 3.

Proposal 4
R2 discusses mapping PQI 25 to CAPC priority class 2.

Proposal 5
R2 discusses mapping PQI 24/26/60 to CAPC priority class 1 or CAPC priority class 2.
	OPPO

	R2-2209521
	Proposal-1: PDB based CAPC split is used for SL-U for standardized PQI.
	MediaTek Inc.

	R2-2209737
	Proposal 2a: RAN2 is proposed to agree that for SL-U, a CAPC mapping to PQI shall be defined based on the standardized PQI to PC5 QoS characteristics mapping, similar to the existing mapping between CAPC and 5QI.
	Intel Corporation

	R2-2209761
	Proposal 3: For the support of CAPC for SL-U, RAN2 discuss the following 2 alternatives:

· Alt-1: Introduce a new mapping table from PQI to CAPC, similar to Uu Table of mapping from 5QI to CAPC. FFS details of the table

· Alt-2: Introduce a mapping from L1 priority to CAPC. FFS whether the mapping is fixed or configurable
	Apple

	R2-2209891
	Proposal 4: If CAPC mapping table is introduced, using PQI for CAPC definition. FFS for detail mapping between CAPC and PQI.
	Lenovo

	R2-2209973
	Proposal 5: RAN2 study and define the mapping table between CAPC and PQI in SL-U.
	Spreadtrum Communications

	R2-2210250
	Proposal 3 A mapping table between CAPC values and standardized PQI values need to be defined by RAN2.
	Ericsson

	R2-2210256
	Proposal 1: CAPC is determined at least from the priority of the logical channel(s) associated with the data transmission.  FFS on how to handle MCR.
Proposal 2: RAN2 further discusses whether SL factors other than QoS can affect the CAPC associated with data transmissions
	InterDigital

	R2-2210379
	Proposal 1: In SL-U, a table for mapping between PQI and CAPC, similar to Table 5.6.2-1 in 3GPP TS 38.300, shall be specified. FFS the detailed mapping between PQI and CAPC. 
	Xiaomi

	R2-2210552

	[Proposal 1]: SL priority based SL CAPC determination is proposed. 

[Proposal 2]: Configurable mapping between SL CAPC and SL priority is proposed. 
	Samsung Research America

	R2-2209465
	As in NR-U, a mapping table between CAPC and PQI can be specified at a stage-2 level as a guideline to gNB-configuration/pre-configuration. RAN2 to decide the specific mapping relationship after RAN1 concludes the specific channel access parameters per CAPC for SL.  
	vivo

	R2-2209598
	Proposal 1: In SL-U, the table of the mapping between 5QI and CAPC in NR-U can be reused by replacing 5QI with PQI. 
	Huawei, HiSilicon

	R2-2209678
	Proposal 1：RAN2 is suggested to discuss how to decide sidelink CAPC value.
	ZTE Corporation, Sanechips

	R2-2209742
	Proposal 2：For SL-U, the mapping between PQI and CAPC can be defined in specification. 
	CATT

	R2-2210280
	Proposal 2. Support that SL CAPC is mapped with L1 priority values. 
	Qualcomm India Pvt Ltd

	R2-2209612
	Proposal 1. UL Channel Access Priority Class (CAPC) table can be a baseline for SL-CAPC.
Proposal 2. Similar to NR-U, SL-CAPCs can be mapped to PQIs.
	LG Electronics France


Among the above 16 contributions, 12 contributions are proposing the PQI based CAPC mapping, while 4 contributions are proposing the priority based CAPC mapping (including 2 proposing SL-LCH priority and 2 proposing L1 priority).

For the PQI based CAPC mapping, the logic is similar to NR-U design, i.e, it is network to use the mapping to configure per-LCH CAPC, which is independent of per-LCH priority. At UE side, if there is no CAPC indicated in DCI, the per-LCH CAPC can be used to derive a per-MAC-PDU CAPC (further details on Q2/3/6).

For the CAPC mapped from per-LCH priority, rapp understand the design is to configure a LCH-agnostic mapping between per-LCH priority and CAPC, and then if there is no CAPC indicated in DCI, a per-LCH CAPC can be derived (instead of being configured) from per-LCH priority, and then a per-MAC-PDU CAPC can be derived from the per-LCH CAPC. It is encouraged that proponent of this approach to clarify if there is any misunderstanding here.
For the CAPC mapped from L1 priority, rapp understand the design is to configure a LCH-agnostic mapping between L1 priority and CAPC, and then if there is no CAPC indicated in DCI, UE firstly decide on L1 priority (based per-LCH priority as in legacy), and derive the CAPC based on the derived L1 priority. It is encouraged that proponent of this approach to clarify if there is any misunderstanding here.

The following Q is to check companies’ view on the CAPC mapping:

Question 1: What’s your view on the following options for CAPC mapping? 

Option-1: based on PQI, similar to NR-U where 5QI is used to derive the CAPC;

Option-2: based on the priority of SL-LCHs;

Option-3: based on L1 priority;

Option-4: any other (only restricted to RAN2 aspect)

	Company
	Option
	Comments

	OPPO
	 Option-1
	This is the way adopted in NR-U.

	Apple
	Keep open on Option-1 and Option-3 (more analysis is required)
	Generally, we prefer to reuse the existing mechanism (i.e. NR-U solution based on 5QI). However, we identify below 3 issues if reusing NR-U CAPC framework to SL-U (i.e. option 1):

1) How to (pre)configure CAPC per logical channel of SL-DRB for Mode 2 UE in IDLE/INACTIVE state and OOC UE?   

Different from Uu DRB only applied to CONNECTED UE, SL-DRB is also applied to Mode 2 UE in IDLE / INACTIVE/OOC based on static SLRB mapping specified in NR Rel-16 V2X. Then, it is possible that more than 1 PC5 QoS flows are (pre)configured to map to SL-DRB associated with one logical channel, but only 1 PC5 QoS flow is actually mapped to this SL-DRB for on-going transmission. In this case, CAPC (pre)configured per LCG based on multiple QoS flows assumption may be overestimated. 

2)  How to avoid conflicting between CAPC and L1 priority in SCI which both serve intention of resource grabbing?

It is worth mentioning that It is still not clear how LBT works with resource (re)selection for mode 2. As discussed in RAN1, there are multiple companies proposing mode 2 resource (re)selection enhancement with consideration of LBT outcome. If such solutions are adopted (i.e. LBT will be coupled with resource selection), this issue will become more critical.

3)  In case of non-standardized PQI NOT reported to NW, how to handle Mode 2 UE in IDLE/INACTIVE and OOC UE?
Please note that CAPC is configured only by gNB in NR-U (i.e. not by UE). Then, if IDLE/INACTIVE/OOC UE has a traffic with non-standardized PQI NOT reported to NW yet, it has no way to find CAPC value (pre)configured by gNB per LCH. 

We think option 3 (i.e. based on L1 priority) can resolve above 3 issues. However, it is a different framework of NR-U. Meanwhile, we don't think companies supporting option 1 can well resolve these issues in this meeting. Thus, we prefer to keep option-1 and option-3 open for further analysis / down-selection. 

 

	MediaTek
	Option-1
	We prefer to reuse the existing mechanism (i.e., NR-U solution) while based on PQI for standardized QoS flows.

More discussions may be taken for non-standardized QoS flows as shown at Q5.

	Xiaomi
	Option-1
	We also prefer to follow NR-U solution. The intention to define this table is to assist the NW to (pre-)configure proper CAPC value for a DRB taking the QoS of all the flows associated with the same DRB into account. From this perspective, we think PQI which can reflect the QoS characteristics is more aligned with the intention. 

	ZTE
	Option-1
	As we know, during NR Uu, the specification neither explicit indicate the relationship between CAPC and priority value nor the relationship between CAPC and PDB, so it is hard to say whether only priority or PDB is considered when deciding the CAPC for each QoS profile. It is likely that both priority value and PDB requirement are taken into account when deciding CAPC such that a mapping table between each 5QI and CAPC are provided in NR-U. So we think it is better to follow the same way as NR-U, that is giving a mapping table between PQI and CAPC as a guidline.


	Lenovo
	Option-1 with comment
	Preference would be to reuse the NR-U solution. However, we should also discuss the linkage between priority signaled within SCI and the selected CAPC, e.g. whether there is a linkage. 

	vivo
	Option-1
	We prefer the NR-U solution to be reused. From the UE side, PQI based CAPC mapping is simpler for both IC/OOC UE to determine CAPC. 

However, as mentioned in Q5, we need to properly address the issue of handling non-standardized PQI which has no mapping.

	Qualcomm
	Option-1 or Option-3 with comment
	PQI based CAPC base lined from NR-U is generally OK at high level, e.g., based on traffic characteristics instead of PDB only. 
However, sidleink communications are more diverse comparing with NR-U traffic (i.e., DL or UL traffic at RRC Connected state fully under gNB’s control). For example, UE is at OOC or RRC Idle or Inactive state. For another example, standard PQI tables or non-standard PQIs may be associated different sidelink application or services.   

Additionally, current sidelink procedures are mostly based on priority, e.g., resource selection, logical channel multiplexing and MAC PDU assembly, transmission dropping or pre-emption, etc. PQI based CAPC may cause possible conflict with priority-based process as well as more spec impact. For example, PQI = 56 for V2X service, with PDB = 20 ms, priority = 6, and packet error rate 10-1, CAPC priority is highest (if mapped with PDB) while the priority and error rate are the lowest in the PQI table. For another example, PQI = 92 and 93 for ProSe with PDB = 5 and 10 ms, priority = 5 and 6, and packet error rate 10-4 and 10-4 respectively. For priority-based transmission dropping or pre-emption, these traffics mapped with highest CAPC priority (if based on PDB) may be dropped or pre-empted.   
At the first meeting on SL-U, down selection is too early to conclude.

	Intel
	Option-1
	We do not see any issue with adopting the NR-U way. Regarding the L1 priority, RAN1 is also discussing this aspect and whether any relationship between CAPC and SCI priority can be defined. However, as ZTE has mentioned, the mapping to PQI implies that both PDB and priority value shall be considered, so Option-1 seems preferrable to us.

	Sharp
	Option-1
	Option 1 is aligned with NR-U

	Samsung
	Option-2 or option-3
	We prefer SL priority based SL CAPC with the following considerations:

· SL priority is associated with priority and transmission delay budget. 

· Resource allocation and logical channel prioritization are performed based on SL priority.  

· SL priority is already defined for SL SRBs and MAC CE. No need of separate discussion for them. 

· No need of separate analysis and discussion for all defined PQIs.

· No need of further analysis and discussion for new PQIs to be introduced later. 

· No need of separate discussion regarding how to handle non-standardized PQI.

	Huawei, HiSilicon
	Option-1
	Prefer to reuse the legacy mechanism in NR-U.

	LG
	Option-1
	


3.2 Q2: For SL DRBs, is SL CAPC (pre)configurable or fixed?

The following contributions are discussing the CAPC for SL DRBs:

	R2-2209385
	Proposal 1
For CAPC configuration in SL-U, following NR-U principle, adopt fixed CAPC value for SRB and MAC CE, but configurable CAPC value for DRB.
	OPPO

	R2-2209521
	Proposal-4: Discuss the following proposals for the CAPC of SL-U: 
- Fixed to the highest priority for SL-SRB0, SL-SRB1, SL-SRB4 and SL MAC CEs;
- Configurable for SL-SRB2/SL-SRB3 and SL-DRB.
	MediaTek Inc.

	R2-2209973
	Proposal 2: the CAPC of sidelink DRBs are (pre)configured.
	Spreadtrum Communications

	R2-2210250
	Proposal 2 CAPC for a SL DRB can be configured by the gNB via RRC signalling.


	Ericsson

	R2-2210379

	Proposal 4: In SL-U, channel access priority for SL DRBs are (pre)configured by the gNB..
	Xiaomi



	R2-2209465
	As NR-U design, the CAPC value is fixed to SL MAC CEs and SL SRB0/1/2/3/4, and configurable to SL DRBs.
	vivo

	R2-2209598
	Proposal 2:  Similar to NR-U,  a LCH  for SL DRB has a configurable CAPC.
	Huawei, HiSilicon

	R2-2209679
	The CAPC is configurable for SL-DRB and SL IUC related MAC CE, and the CAPC is fixed for other SL MAC CEs and SL-SRBs.
	ZTE Corporation, Sanechips

	R2-2209742


	Proposal 1：For SL-U, the CAPC of SL-SRBs, SL MAC CEs and SL-DRB can be determined based on the following rule:

- For SL-SRB0/ SL-SRB1/ SL-SRB2/ SL-SRB3/ SL-SRB4 and SL MAC CEs, fixed to the highest priority;

- For SL-DRBs, 

If UE is in RRC Connected mode, the CAPC is configured by gNB;

If UE is in RRC Inactive or Idle mode, it can acquire the mapping between QoS profile and CAPC by SIB;

If UE is OOC, it can acquire the mapping between QoS profile and CAPC by pre-configuration.
	CATT




All the contributions above propose to use configurable CAPC for DRB.

The following Q is to check companies’ view on the configurable CAPC for DRB:

Question 2: Do you agree with for DRB, the CAPC value is (pre)configured as in NR-U? 

	Company
	Yes/No
	Comments

	 OPPO
	Yes
	This is the way adopted in NR-U.

	Apple
	 Yes, but ...
	No matter option 1 or option 3 in Q1 is agreed, we think CAPC should be able to be (pre)configured but also a fixed table for reference (i.e. similar to principle of NR-U) should be specified. The (pre)configurable CAPC is for system flexibility consideration, and fixed table is for fair coexistence with WiFi. We emphasize that the later one (i.e. fair coexistence) is important during LAA/NR-U discussion due to the strong concern from WiFi alliance.     

Therefore, we suggest to change the proposal to:

for DRB, the CAPC value is (pre)configured based on a fixed mapping table in spec as reference as in NR-U

	MediaTek
	Yes
	We see no reason to deviate from the mechanism as adopted by NR-U

	Xiaomi
	Yes
	Reuse NR-U solution. 

	ZTE
	Yes
	It is better to follow the same way as NR-U.

	Lenovo
	Yes
	We should re-use the NR-U framework. 

	vivo
	Yes
	Reusing NR-U solution to have more flexibility.

	Qualcomm
	Yes w. comment
	(Pre-)configured is generally OK, but how to avoid unfair treatment for the traffics with low CAPC priorities?

	Intel
	Yes
	We can reuse the NR-U principle

	Sharp
	 Yes
	

	Samsung
	Yes
	

	Huawei, HiSilicon
	Yes
	Prefer to reuse the legacy mechanism in NR-U.

	LG
	Yes
	


3.3 Q3: For SL SRBs and SL MAC CEs, is SL CAPC (pre)configurable or fixed? 

The following contributions are discussing the CAPC for SL SRBs and MAC CEs:

	R2-2209385
	Proposal 1
For CAPC configuration in SL-U, following NR-U principle, adopt fixed CAPC value for SRB and MAC CE, but configurable CAPC value for DRB.
	OPPO

	R2-2209521
	Proposal-4: Discuss the following proposals for the CAPC of SL-U: 
- Fixed to the highest priority for SL-SRB0, SL-SRB1, SL-SRB4 and SL MAC CEs;
- Configurable for SL-SRB2/SL-SRB3 and SL-DRB.
	MediaTek Inc.

	R2-2209737
	Proposal 1: For SL-U, a fixed CAPC is used for sidelink MAC CEs, fixed to the highest priority (same as in the case of Uu design).
	Intel Corporation

	R2-2209891
	Proposal 5: The logical channels for SL-SRBs are mapped to the highest CAPC priority (lowest CAPC number)

Proposal 6: Sidelink MAC CEs are mapped to the highest CAPC priority (lowest CAPC number)
	Lenovo

	R2-2209973
	Proposal 1: the CAPC of SL-SRB0, SL-SRB1, SL-SRB2, SL-SRB3 and SL-SRB4 are all fixed to the highest priority CAPC.

Proposal 3: the CAPC of Sidelink CSI reporting MAC CE and Sidelink DRX MAC CE are fixed to the highest priority CAPC.

Proposal 4: the CAPC of Inter-UE Coordination Information MAC CE and Inter-UE Coordination Request MAC CE are (pre)configured.
	Spreadtrum Communications

	R2-2210250
	Proposal 1 CAPC is fixed to the highest priority for SL SRBs and MAC CEs.
	Ericsson

	R2-2210256

	Proposal 3: Fixed CAPC is used for SL MAC CEs.  FFS on which MAC CEs have highest/lowest priority.
Proposal 4: Fixed (highest priority) CAPC is used for SL SRB3.
Proposal 5: (Pre)configured CAPC is used for SL SRB0, SL SRB1, SL SRB2 and SL SRB4.
	InterDigital


	R2-2210379

	Proposal 3: In SL-U, channel access priority for all the SL MAC CEs are fixed to the highest channel access priority (lowest CAPC value).

Proposal 5: In SL-U, channel access priority for all the SL SRBs are fixed to the highest channel access priority (lowest CAPC value).
	Xiaomi



	R2-2209465
	As NR-U design, the CAPC value is fixed to SL MAC CEs and SL SRB0/1/2/3/4, and configurable to SL DRBs.

RAN2 to decide whether to set the highest priority class (i.e. lowest CAPC value) for all the SL SRBs and all the SL MAC CEs.
	vivo

	R2-2209598


	Proposal 3:  The CAPC of all SL SRBs are fixed to the highest priority in SL-U.

Proposal 4: The CAPC of all SL MAC CEs are fixed to the highest priority in SL-U.
	Huawei, HiSilicon

	R2-2209679
	The CAPC is configurable for SL-DRB and SL IUC related MAC CE, and the CAPC is fixed for other SL MAC CEs and SL-SRBs.
	ZTE Corporation, Sanechips

	R2-2209742


	Proposal 1：For SL-U, the CAPC of SL-SRBs, SL MAC CEs and SL-DRB can be determined based on the following rule:

- For SL-SRB0/ SL-SRB1/ SL-SRB2/ SL-SRB3/ SL-SRB4 and SL MAC CEs, fixed to the highest priority;

- For SL-DRBs, 

If UE is in RRC Connected mode, the CAPC is configured by gNB;

If UE is in RRC Inactive or Idle mode, it can acquire the mapping between QoS profile and CAPC by SIB;

If UE is OOC, it can acquire the mapping between QoS profile and CAPC by pre-configuration.
	CATT




In the above 12 contributions, for SL-SRBs, 2 contributions propose to use configurable CAPC for some of the SRBs (e.g., SRB2/3 or SRB 0/1/2/4) while the others propose to use fixed CAPC for SL-SRB.

The following Q is to check companies’ view on the CAPC for SL-SRB.

Question 3-1: What is your view on the CAPC of SL-SRB?

Option-1: Fixed CAPC for all SL-SRBs;

Option-2: Configurable CAPC for some of the SRBs (please list the SRBs need configurable value), others are fixed;

Option-3: Configurable CAPC for all SRBs 

	Company
	Option
	Comments

	 OPPO
	Option-1
	Since all the SL-SRBs are specified configurations, i.e., it is natural to rely on specified configuration for CAPC as well.

	Apple
	Option 1 
	We tend to agree with OPPO that all SL-SRB should have fixed (or lowest) CAPC value, no matter if Option 1 of Q1 (i.e. PQI based mapping) or Option 3 of Q1 (i.e. L1 priority based mapping) is agreed. 

	MediaTek
	Option-1
	Same mechanism as for NR-U

	Xiaomi
	Option 1
	Reuse NR-U solution. 

	ZTE
	Option-1
	Agree with Rapp.

	Lenovo
	Option 1
	Reuse NR-U framework.

	vivo
	Option-1
	Similar to NR-U, the CAPC of all the SL-SRBs should be fixed (to the highest priority).

	Qualcomm
	Option-1
	Similar to NR-U

	Intel
	Option-1
	We can reuse the NR-U principle

	 Sharp
	 Option1
	Reuse NR-U solution

	Samsung
	See comment
	No issue if we go to SL priority based CAPC (since we already have corresponding SL priority). If we go to PQI-based CAPC, option-1.

	Huawei, HiSilicon
	Option-1
	Agree with OPPO.

	LG
	Option-1
	Same mechanism as for NR-U


In the above 12 contributions, for MAC CEs, 2 contributions propose to use configurable CAPC for the IUC related MAC CEs, while the others propose to use fixed CAPC for all MAC CEs.

The following Q is to check companies’ view on the CAPC for SL MAC CE.

Question 3-2: What is your view on the CAPC of SL MAC CE?

Option-1: Fixed CAPC for all SL MAC CE as in NR-U;

Option-2: Configurable CAPC for some MAC CEs(please list the MAC CEs need configurable value), others are fixed;

Option-3: Configurable CAPC for all MAC CEs 

	Company
	Option
	Comments

	 OPPO
	Option-1
	This is the way adopted in NR-U.

	Apple
	Yes if PQI based mapping is agreed

No if L1 priority based mapping is agreed  
	If PQI based mapping framework is agreed, we think fixed CAPC for SL MAC-CE is the only feasible way. 

However, if L1 priority based mapping is agreed, we think it can be further discussed because we may introduce an unified mapping framework from L1 priority to CAPC (including MAC PDU with only data, MAC PDU with only MAC-CE, and MAC PDU with both data and MAC-CE). 

	MediaTek
	Option-1
	No need to distinguish the different MAC-CEs for CAPC

	Xiaomi
	Option-1
	Reuse NR-U solution. 

	ZTE
	Option-2
	According to our understanding and RAN1’s agreement, the CAPC somewhat depends on priority. As we know, during current specification, all the Uu MAC CE has fixed priority so it is natural that all the Uu MAC CE has fixed CAPC. But for sidelink, the priority of SL IUC MAC CE and SL IUC REQ MAC CE are configurable for PHY layer when performing sensing, considering the CAPC is also used to dertermine LBT sensing parameters for PHY layer, so we think the CAPC of SL IUC MAC CE and SL IUC REQ MAC CE shall be configurable,too. For other MAC CE, the CAPC can be fixed.

	Lenovo
	Option-1
	NR-U framework should be reused. 

	vivo
	Option-1
	Although the priority of IUC MAC CEs for sensing/resource selection are configurable in Rel-17, we think there’s no need to deprioritize the CAPC priority for IUC MAC CE for channel access purpose, otherwise the things would go complicated.

	Qualcomm
	Option-1 or Option-2 comment
	Option 1: PQI based

Option 2: Priority based

	Intel
	Option-1
	We do not see need for different CAPC for different MAC CEs. A single value should be sufficient

	Sharp
	 Option 1
	NR-U framework could be reused.

	Samsung
	See comment
	No issue if we go to SL priority based CAPC (since we already have corresponding SL priority). If we go to PQI-based CAPC, option-1.

	Huawei, HiSilicon
	Option-1
	Prefer to reuse the legacy mechanism in NR-U.

	LG
	Option-1, Option-2
	CAPC of SL IUC MAC CE and SL IUC REQ MAC CE can be configurable


3.4 Q4: If SL CAPC is determined based on PQI, e.g., what should be criterion to make a mapping table? what is companies’ thinking on mapping table between CPAC and PQI?

The following contributions are discussing the detailed CAPC mapping rules:

	R2-2209385
	Proposal 2
R2 discusses mapping PQI 90/91/92/93/21/22/23/55/56/57/58 to CAPC priority class 1.

Proposal 3
R2 discusses mapping PQI 59/61 to CAPC priority class 3.

Proposal 4
R2 discusses mapping PQI 25 to CAPC priority class 2.

Proposal 5
R2 discusses mapping PQI 24/26/60 to CAPC priority class 1 or CAPC priority class 2. (PDB based mapping rule)
	OPPO

	R2-2209521
	Proposal-3: Discuss the PDB range of PQI for different CAPCs (e.g., less than 50ms, 50-100ms and above 100ms are used).
	MediaTek Inc.

	R2-2209737
	Proposal 2b: RAN2 is proposed to discuss and downselect between Table 1 (PDB based) and Table 2 (classified based on Default Priority level) above to for mapping between CAPC and PQI. 
	Intel Corporation


In the above contributions, all contributions propose to use the PDB as the criterion for determining the mapping between CAPC and PQI as in NR-U.

The following Q is to check companies’ view on this issue:

Question 4-1: If SL CAPC is determined based on PQI, do you agree with using the PDB as the criterion for determining the mapping between CAPC and PQI as in NR-U? (if disagree, please clarify what is the preferred criterion)

	Company
	Agree/Disagree
	Comments

	OPPO
	Agree with comments
	We agree with using the PDB as the general criterion to determine the mapping between CAPC and PQI as in NR-U. Besides that, we understand there are some exceptional cases where the PDB is not the only reason to be considered when category a 5QI, i.e., the Mission-critical service (5QI-70), so we wonder whether the same consideration is needed in SL-U for PQI 24/26/60.

	Apple
	See comments
	We think it is premature to discuss the specific mapping. Of course, both PDB and default priority level can be considered. But we are not sure whether other criteria can also be considered as well. It seems not hurry to start this discussion. 

What's more, SA2 should be consulted if we go this way. 

	MediaTek

	Option-1
	We propose to at least agree PDB as the baseline for CAPC mapping. Other consideration FFS

	Xiaomi
	See comments
	Agree with Apple. 

	ZTE
	comments
	We think at least priority and PDB need to be considered when determing the mapping between CAPC and PQI. The simplest way is to reuse the table of mapping between 5QI and CAPC in NR-U by replacing 5QI with PQI having simialry QoS characteristics. 

	Lenovo
	Comments
	PDB should be considered for the mapping to a CAPC value. However, there might be other factors which needs to be also considered. For now, we should only agree, that PDB is considered for the CAPC mapping. 

	vivo
	See comments
	PDB-based criteria for CAPC-PQI mapping can be reused. However, as the PDB requirement for SL services are usually less than 100ms, we can evaluate whether proper adjustment to the PDB range for different CAPCs if necessary. 

Moreover, we suggest to further conclude CAPC-PQI mapping after RAN1 determining the channel access parameters (e.g. max/min contention window, COT related value, etc.) for each CAPC.

	Qualcomm
	Comment
	It’s still too early to conclude the detailed mapping since we don’t know the CAPC table yet (still under RAN1’s discussion). 

Additionally, at least PDB and priority need to be considered for mapping CAPC. For example, PQI = 56 for V2X service, with PDB = 20 ms, priority = 6, and packet error rate 10-1, CAPC priority is highest (if mapped with PDB) while the priority and error rate are the lowest in the PQI table. For another example, PQI = 92 and 93 for ProSe with PDB = 5 and 10 ms, priority = 5 and 6, and packet error rate 10-4 and 10-4 respectively. For priority-based transmission dropping or pre-emption, these traffics mapped with highest CAPC priority (if based on PDB) may be dropped or pre-empted.

	Sharp
	  Agree
	 PDB could be the criterion for determining the mapping between CAPC and PQI. Other criterions could be FFS.

	Samsung
	Agree with comment
	PDB + priority level. 

	Huawei, HiSilicon
	See comments
	PDB should be considered. FFS other QoS parameters.

	LG
	comment
	Agree with apple. Both PDB and default priority level can be considered. But we are not sure whether other criteria can also be considered as well. It seems not hurry to start this discussion.


And for the detailed CAPC value, in LTE-LAA and NR-U, only the mapping between the first 3 CAPC levels (CAPC 1/2/3) and standardized 5QI have been defined and CAPC 4 is left to other usages (e.g., left to the operator to map or the MAC CE for Recommended bit rate query). 

Table: Mapping between Channel Access Priority Classes and 5QI

	CAPC
	5QI

	1
	1, 3, 5, 65, 66, 67, 69, 70, 79, 80, 82, 83, 84, 85

	2
	2, 7, 71

	3
	4, 6, 8, 9, 72, 73, 74, 76

	4
	-

	NOTE:
lower CAPC value means higher priority

-


The following contribution proposes RAN2 to discuss whether to reuse the NR-U principle, i.e., define 3 CAPC levels or define all of the 4 CAPC levels in the Mapping between Channel Access Priority Classes and standardized PQI:

	R2-2209521
	Proposal-2: Discuss if 4 CAPCs or 3 CAPCs are used for the Mapping between Channel Access Priority Classes and PQI.
	MediaTek Inc.


The following Q is to check companies’ view on this issue 

Question 4-2: If SL CAPC is determined based on PQI, do you agree with defining the 3 CAPC levels in the mapping between CAPC and standardized PQI as in NR-U? 

	Company
	Agree/Disagree
	Comments

	OPPO
	Agree 
	 This is the way adopted in NR-U.

	Apple
	Premature to discuss this issue
	We think it is premature to discuss the specific mapping. Of course, both PDB and default priority level can be considered. But we are not sure whether other criteria can also be considered as well. It seems not hurry to start this discussion. 

What’s more, SA2 should be consulted if we go this way. 

	MediaTek
	Comments
	Not sure if there is RAN1 impact if we decide 3 or 4 levels CAPC. We may need to understand if there is any problem to adopt 4 levels CAPC. 

If we look at the wide range of PDB for different PQIs, comparing with 5QI. It seems more than 3 levels CAPC may present better distribution of the PDB

	Xiaomi
	See comments
	Agree with Apple.   

	ZTE
	Agree 
	The same way used in NR-U can be followed.

	Lenovo
	Comments
	Agree with Apple, that this is too premature to decide now. Need to better understand the ranges of the PQIs.

	Vivo
	See comments
	Agree with Apple that it is premature to discuss this, which is related to the channel access parameters pending RAN1 discussion and the PDB range division for different CAPCs as mentioned in Q4-1. 

	Qualcomm
	Comment
	Similar to previous comment, it’s premature for this discussion.

	Intel
	Agree with Comment
	We agree that we can follow NR-U principle, but on the other hand, this can be discussed once the basic principle of CAPC mapped to PQI is agreed.

	Sharp
	 Agree
	3 CAPCs could be the start point.

	Samsung
	Agree
	

	Huawei, HiSilicon
	See comments
	This is related to Q 4-1. It can be FFS whether 3 levels CAPC or 4 levels CAPC are used.

	LG
	Premature to discuss this issue
	


3.5 Q5: If SL CAPC is determined based on PQI, how to handle non-standardized PQI?
The following contributions are discussing the handling of non-standardized PQI:

	R2-2209737
	Proposal 3: For the case of non-standardized PQI, RAN2 shall follow the same principle as that for non-standardized 5QI i.e to use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
	Intel Corporation

	R2-2210250
	Proposal 4 A QoS flow corresponding to a non-standardized PQI (i.e. operator specific PQI) should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
	Ericsson

	R2-2210379
	Proposal 2: In SL-U, a QoS flow corresponding to a non-standardized PQI should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
	Xiaomi

	R2-2209465

	For the SL-DRB configuration via dedicated 
ignalling, the gNB should reuse the same rule in NR-U to treat the CAPC value for the PC5 QoS flow with non-standardized PQI, i.e. a PC5 QoS flow corresponding to the non-Standardized PQI should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.

RAN2 to discuss how to treat the non-standardized PQI value that is not covered by the SL-DRB configurations in the SIB/pre-configuration.
	Vivo



All the contributions above propose to reuse NR-U principle, i.e., to use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.

The following Q is to check companies’ view on the handling of non-standardized PQI

Question 5: If SL CAPC is determined based on PQI, do you agree, as in NR-U, to use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI?

	Company
	Yes/No
	Comments

	 OPPO
	Yes
	

	Apple
	Yes for some case

(See comments)
	First, please note that in NR-U, this principle is for gNB rather than UE. For SL-U, we can discuss two cases:

· For CONNECTED UE in mode 1, we think this principle can be agreed because the UE will report QoS profile of the non-standardized PQI to NW. Then, NR-U framework can be reused (i.e. gNB will configure CAPC either in DCI or LCH).

· For IDLE/INACTIVE/OOC UE, as we indicated in Q1, we have one SL-U specific issue: if IDLE/INACTIVE/OOC UE has a traffic with non-standardized PQI NOT reported to NW yet, it has no way to find CAPC value (pre)configured by gNB per LCH. In this case, We are not sure whether each company can have consensus that the UE can use this principle to determine the CAPC without notifying gNB.


	MediaTek
	Yes
	

	Xiaomi
	Yes
	Reuse NR-U solution.

	ZTE
	Yes
	The same way used in NR-U can be followed.

	Lenovo
	Yes
	

	vivo 
	Yes for gNB, FFS for UE
	We agree with Apple that this principle ‘use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI’ is for gNB rather than UE and should be further evaluated in SL-U to handle IDLE/INACTIVE/OOC UE.
Specifically, the QoS flow with QoS profile of non-standardized PQI can be mapped to default SL-DRB, so it is not clear whether there is associated ‘default CPAC’ configuration. Also, if we make the UE to use the same principle in NR-U, it is also not clear for the same non-standardized PQI, whether the peer Ues can have different implementation of the principle, leading to one UE always adopting higher priority CAPC value while the other UE always adopting a lower priority CAPC value.

We suggest RAN2 to further discuss this issue.

	Qualcomm
	Yes comment
	Yes for Mode1 under gNB’s management. Still need discussion for other cases, e.g., OOC or RRC Idle and Inactive.

	Intel
	Yes with comment
	Regarding Apple’s comment on IDLE/INACTIVE/OOC UE, we assume that we have to rely on UE implementation to perform this mapping under the same principle as the CONNECTED mode. If there is any other option, we are fine to discuss it

	 Sharp
	Yes
	

	Samsung
	Yes
	

	Huawei, HiSilicon
	Yes
	It can be up to NW implementation to configure CAPC for the SL DRB associated with non-standardized PQI (i.e. default SL DRB or non-default SL DRB), with considering such restriction.

	LG
	Yes
	


3.6 Q6: How to SL CAPC when different SL LCHs, SL MAC CEs and SL SRBs are multiplexed?
The following contributions are discussing the CAPC determination when different SL LCHs, SL MAC CEs and SL SRBs are multiplexed:

	R2-2209385
	Proposal 6
RAN2 to discuss how to decide the CAPC of a MAC PDU in SL-U, e.g., always following the lowest priority CAPC, or allowing exceptional cases where the highest priority CAPC is followed as in NR-U.
	OPPO

	R2-2209891
	Proposal 7: Suggest RAN2 to consider above rules for UE to select CAPC of sidelink TB
When performing LBT for the transmission of a sidelink TB the UE selects the CAPC as: 

· If only SL MAC CE(s) are included in the SL TB, the highest priority CAPC of those SL MAC CE(s) is used; or 

· If SBCCH SDU(s) are included in the TB, the highest priority CAPC is used; 

· or If Sidelink Control Channel (SCCH) SDU(s) are included in the TB, the highest priority CAPC is used; or 

· The highest priority CAPC of the SL logical channel(s), e.g. STCH, with MAC SDU multiplexed in the TB is used otherwise.
	Lenovo

	R2-2209973
	Proposal 6: the UE select the CAPC as follows: 1) if only MAC CE(s) are included in the TB, the highest priority CAPC of those MAC CE(s) is used; or 2) if SCCH SDU(s) are included in the TB, the highest priority CAPC is used; or 3) The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used otherwise.
	Spreadtrum Communications

	R2-2210250
	Proposal 5 When performing Type 1 LBT for the transmission using a configured SL grant or a SL grant obtained via Mode 2 RA, the UE shall select the CAPC as follows:

a.
If only MAC CE(s) are included in the TB, the highest priority CAPC is used; or

b.
If SDU(s) of a SRB are included in the TB, the highest priority CAPC is used; or

c.
The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used otherwise.
	Ericsson

	R2-2210357
	Proposal 1: For selection of CAPC for PSCCH/PSSCH, reuse similar approach as used for NR-U UL CG PUSCH, i.e., based on priority of LCH data multiplexed in the TB. FFS potential exceptions, e.g. SL SRB.
	Nokia, Nokia Shanghai Bell

	R2-2210379

	Proposal 7: In SL-U, CAPC is selected as the highest priority CAPC if only SL MAC CEs are included in the TB for SL transmissions on configure SL grant and selected SL grant.
Proposal 8: In SL-U, CAPC is selected as the highest priority CAPC if only SCCH SDUs are included in the TB for SL transmissions on configure SL grant and selected SL grant.

Proposal 9: In SL-U, RAN2 to further discuss how to select the CAPC and whether to introduce any restriction on data multiplexing for SL transmissions on configure SL grant and selected SL grant.
	Xiaomi


	R2-2209891
	Proposal 2: for sidelink UE in mode 2 and for configured SL grant transmissions (mode 1), sidelink Tx UE selects the CAPC value for SL TB transmission according to some predefined rules.
	Lenovo

	R2-2209465

	RAN2 to discuss whether the following rules for per TB transmission can be used for SL-U, in case CAPC is not indicated in the DCI for a Mode-1 UE and in case the UE is configured with Mode-2:
If only MAC CE(s) are included in the TB, the highest priority CAPC of those SL MAC CE(s) is used; or 
If SCCH SDU(s) are included in the TB, the highest priority CAPC of the SCCH(s) is used; or 
The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used, otherwise. 
	vivo



	R2-2209598

	Proposal 5: The CAPC determination of a TB in SL-U could follow existing NR-U mechanism with adaption for sidelink:
If SL MAC CE(s) are included in the TB, the highest priority CAPC is used; or
If SCCH SDU(s) are included in the TB, the highest priority CAPC is used; or
The lowest priority CAPC of the logical channel(s) multiplexed with SL MAC SDU in the TB is used otherwise.
	Huawei, HiSilicon



	R2-2209679
	When selecting the CAPC for performing Type 1 LBT for the transmission of a sidelink TB,  the similar principle used for uplink shall be followed.
	ZTE Corporation, Sanechips

	R2-2209742


	Proposal 3：For resource allocation mode 1, if CAPC is indicated by network, UE follows the indicated CAPC.

Proposal 4: For resource allocation mode 2 or resource allocation mode 1 but CAPC is not indicated by network, UE determines the CAPC based on the contents of the SL TB as follows:

- If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC of those SL MAC CE(s) is used; or

- If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used; or

- The lowest priority SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
	CATT




Almost all the contributions above propose to reuse NR-U principle, i.e., if CAPC is not indicated by network (via DCI), UE determines the CAPC based on the contents of the SL TB as follows:

- If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC of those SL MAC CE(s) is used; or

- If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used; or

- The lowest priority SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.

The following Q is to check companies’ view on the determination of CAPC of the TB when the CAPC value is not indicated in SL grant (DCI).

Question 5: Do you agree to reuse NR-U rules as follows for determining the CAPC of the SL TB when the CAPC is not indicated in the DCI?

- If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC of those SL MAC CE(s) is used; or

- If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used; or

- The lowest priority SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.

	Company
	Yes/No
	Comments (if No, please clarify what is the difference compared to NR-U scheme)

	 OPPO
	Yes
	

	Apple
	Yes if PQI based mapping is agreed

No if L1 priority based mapping is agreed  
	If PQI based mapping framework is agreed, we tend to reuse same mechanism of NR-U. 

However, if L1 priority based mapping is agreed, we think it can be further discussed because we may introduce an unified mapping framework from L1 priority to CAPC (including MAC PDU with only data, MAC PDU with only MAC-CE, and MAC PDU with both data and MAC-CE). This is much simpler than NR-U framework.   

	MediaTek
	Yes
	

	Xiaomi
	Yes
	Reuse NR-U solution.

	ZTE
	Yes
	

	Lenovo
	No
	We should study this further carefully before drawing some premature conclusion. Simply reusing the NR-U principle will lead to some issue for the Mode 2, i.e. resource selection. Applying the same behaviour for Sidelink transmissions, e.g. when Tx UE selects the CAPC value, would potentially lead to a UE selecting a high CAPC index (low priority value), e.g. when low priority data with large PDB is contained in the TB, even though sidelink resources are selected (mode 2) according to the PDB of the TB which is determined based on the LCH with the most stringed PDB requirements. Hence, there may be a mismatch between the CAPC value selected for a SL TB and the PDB of the SL TB. For example, the LBT procedure including the contention window determined as a function of the CAPC may not reach the condition for allowing a transmission before the PDB expires. We think therefore that CAPC selection for mode 2 resource selection (also for SL CG grants) needs to be further studied since such resource allocation mode is not supported in NR-U.
Just to note that there was already in NR-U a lengthy discussion on whether to select the highest CAPC value (lowest priority) of LCHs multiplexed in a TB. Already for Rel-16 NR companies had a concern that the selection of the lowest priority CAPC for a MAC PDU which multiplexes different LCHs is not optimal since high priority data will be subject to delay when lower priority data is multiplexed in the same MAC PDU. The reason why it was though finally decided to go for the lowest priority CAPC value was the fact that for NR-U CG transmission, the traffic type is was assumed to be predictable, and the network could also make sure by proper configuration that LCHs with similar CAPC are multiplexed into the same MAC PDU. However, for SL mode 2 transmission we don’t think that same assumptions cannot be made anymore. Therefore, reusing simple the NR-U principle, i.e., always selecting the highest CAPC value (lowest priority) of LCHs multiplexed in a TB, may lead to some problems. 

	vivo
	Yes with comments
	We prefer to reuse NR-U solution.

For the problem raised by Lenovo, we are not sure the CPAC selection has impact on mode-2 resource selection, it may be FFS.

	Qualcomm
	Yes w. comment
	PQI based CAPC: yes, baselined with NR-U.

Priority based: the current priority based scheme can be applied.

	Intel
	Yes
	

	 Sharp
	  Yes
	

	Samsung
	Yes
	

	Huawei, HiSilicon
	See comments
	If RAN2 agree to fix CAPC with highest priority for all SL MAC CEs, the first condition can be changed into “If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC of those SL MAC CE(s) is used”. Since there is no need to distinguish the difference for SL SRBs and SL MAC CEs, if we agree to use fixed CAPC with highest priority for them.  

	LG
	Yes
	


4 Conclusion

We have the following proposals:

Proposal 1
xxx.
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