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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]According to the work item description for sidelink evolution, sidelink unlicensed is the key scope. There are several issues that may fall into the RAN2 scope including LBT impact to MAC (e.g., LBT failure, resource allocation, DRX operation, etc.). 
This paper discusses the Channel Access Priority Class for sidelink unlicensed. 
Discussion
Review of CAPCs for NR-U
According to the mechanisms specified for NR-U, The Channel Access Priority Classes (CAPC) of radio bearers and MAC CEs are introduced. When choosing the CAPC of a DRB, the gNB takes into account the 5QIs of all the QoS flows multiplexed in that DRB while considering fairness between different traffic types and transmissions. The table below shows the CAPC used for the standardized 5QIs, i.e. which CAPC to use for a given QoS flow. 
Table 1: 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
-



When CAPC is not indicated in the DCI, the default value for CAPC was specified by NR-U. The details can be referred to TS38.300. 
CAPCs for SL-U
Four Channel Access Priority Classes were defined in TS 37.213 which can be used when performing uplink and downlink transmissions in LAA carriers. RAN2 defined the similar CAPCs for NR-U during Rel-16.
The CAPCs defined for NR-U refers to the required Packet Delay Budget of the standardized 5QI of the QoS flow. For example, for the 5QI 71, it was defined as CAPC 2, since its delay budget is 150ms; while for the 5QI (72-74), it was mapped to CAPC 3, since their delay budget is 300ms or higher. 
However, when considering the Channel Access Priority Classes for PQI, it should be noted that the range of the required Packet Delay Budget for PQIs are smaller than 5QIs. As can be seen in the table of PQI (see annex for both V2X and ProSe related services), the Packet Delay Budgets for most of PQIs are less than 100ms. And a majority of the PQIs are delay sensitive QoS Flows, which hold the PDB less than 50ms. Then in this case, if we reuse the three level CAPC for SL-U as adopted by NR-U, one option is to define a table as below for the mapping between Channel Access Priority Classes and PQI with 50ms and 100ms PDB as the breaking points: 
Table 2: Mapping between Channel Access Priority Classes and PQI
	CAPC
	PQI

	1(PDB< 50ms)
	21,55,56,57,90,91,92,93

	2(50ms<=PDB<100ms)
	22,23,58

	3 (PDB>= 100ms)
	24,25,26,59,60,61

	4
	-

	NOTE:	lower CAPC value means higher priority
-



In addition, there may be a need to further break down the classification for the QoS flows for CAPC 1, as their PDBs range from 3ms to 50ms. We may further introduce 20ms as the break point. In this case, four level CAPC may be adopted for SL-U, the QoS flows with PDB 0-20ms can fall into CAPC 1, PDB 20-50ms can fall into CAPC 2, PDB 50-100ms can fall into CAPC 3 and PDB 100ms and beyond can be defined as CAPC 4. 
Proposal-1: PDB based CAPC split is used for SL-U for standardized PQI.
Proposal-2: Discuss if 4 CAPCs or 3 CAPCs are used for the Mapping between Channel Access Priority Classes and PQI.
Proposal-3: Discuss the PDB range of PQI for different CAPCs (e.g., less than 50ms, 50-100ms and above 100ms are used).


Configuration of CAPCs for DRB
For NR-U, the CAPC of a particular DRB is configured by gNB. However, for SL-U, depending on the resource allocation mode, this configuration may come from the gNB via dedicated signalling or SIB, and it may also be defined by pre-configuration. Specific to mode 2 based operation, the configuration of the CAPC of a particular DRB may be proposed from one UE to its peer UE. Different type of configurations may be supported for the CAPC of DRB for SL-U. 
Proposal-4: Discuss the configuration method (Uu RRC message, SIB, pre-configuration, PC5-RRC message, etc.,) for the CAPC of DRB for SL-U. 

Conclusion and Proposal
We have the following proposals:
Proposal-1: PDB based CAPC split is used for SL-U for standardized PQI.
Proposal-2: Discuss if 4 CAPCs or 3 CAPCs are used for the Mapping between Channel Access Priority Classes and PQI.
Proposal-3: Discuss the PDB range of PQI for different CAPCs (e.g., less than 50ms, 50-100ms and above 100ms are used).
Proposal-4: Discuss the configuration method (Uu RRC message, SIB, pre-configuration, PC5-RRC message, etc.,) for the CAPC of DRB for SL-U. 
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Annex: Standardized PQI defined by TS23.287/TS23.304
[bookmark: _Toc91144014]5.4.4	Standardized PQI to QoS characteristics mapping (TS23.287)
The one-to-one mapping of standardized PQI values to PC5 QoS characteristics is specified in table 5.4.4-1.
Table 5.4.4-1: Standardized PQI to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	21

	
GBR
	3
	20 ms

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

	22

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

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

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

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

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

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

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

	90
	Delay Critical GBR
	3 
	10 ms

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

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

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



NOTE 1:	For Standardized PQI to QoS characteristics mapping, the table will be extended/updated to support service requirements for other identified V2X services.
NOTE 2:	The PQIs may be used for other services than V2X.
NOTE 3:	A PQI may be used together with an application indicated priority, which overrides the Default Priority Level of the PQI.


[bookmark: _Toc66692668][bookmark: _Toc66701847][bookmark: _Toc69883509][bookmark: _Toc73625521][bookmark: _Toc98836901]5.6.1	QoS handling for 5G ProSe Direct Communication(TS23.304)
In order to support QoS handling for 5G ProSe Direct Communication, the mechanism defined in clause 5.4 of TS 23.287 [2] is reused with the following differences:
-	Only NR PC5 QoS model is used.
-	PC5 Packet Filter Set supports three types of packet filters, i.e. the Prose IP Packet Filter Set, ProSe Ethernet Packet Filter Set, and the Prose Packet Filter Set. Each PC5 QoS Rule additionally contains the ProSe identifier when the ProSe identifier is not included in the PC5 Packet Filter Set.
-	V2X IP Packet Filter Set is replaced by ProSe IP Packet Filter Set.
-	V2X Packet Filter Set is replaced by ProSe Packet Filter Set. ProSe Packet Filter Set shall support Packet Filters based on at least any combination of:
-	ProSe identifier;
-	Source/Destination Layer-2 ID;
-	Application Layer ID.
-	ProSe Ethernet Packet Filter Set that has the same format as the Ethernet Packet Filter Set defined in clause 5.7.6.3 of TS 23.501 [4] is additionally defined.
-	V2X application layer is replaced by ProSe application layer.
-	V2X layer is replaced by ProSe layer.
-	V2X service type is replaced by ProSe identifier.
-	UE-PC5-AMBR is only applied for NR PC5.
-	The PQI values are additionally defined. The one-to-one mapping of standardized PQI values that are additionally defined to PC5 QoS characteristics is specified in table 5.6.1-1.
Table 5.6.1-1: Standardized PQI values that are additionally defined to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

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

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

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

	60
	Non-GBR
	1
	120 ms

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

	61
	
	6
	400 ms

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

	92
	Delay Critical GBR
(NOTE 1)
	5
	5ms

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

	93
	
	6
	10ms

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

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