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[bookmark: _Ref35586532]Introduction
In this contribution, we mainly focus on the issues on CAPC in SL-U, the related issues are listed below, and our views will be given based on the analysis.
· Issue 1: How to perform the mapping between the CAPC and PQI?
· Issue 2: How to select the CAPC for a TB?
· Issue 3: How to (pre)configure CAPC for SL-DRB?
· Issue 4: Whether to apply the L1 priority based CAPC?
Discussion
Mapping between the CAPC and PQI
In RAN2#119bis-e meeting, the following agreements were reached. Based on these agreements, at least PDB will be considered as one criterion to determine PQI-based CAPC.  
	RAN2#119bis-e agreements:
1: Working assumption: PQI is used to determine the CAPC mapping as in NR-U. FFS whether the same principle is also applied to the UE side.
5: If PQI-based CAPC mapping is agreed, at least PDB can be used as the criterion to determine the CAPC mapping. FFS if any other additional criterions needed.



In RAN1#110bis meeting, the CAPC parameters for SL-U in below table is agreed, which is just reuse the CAPC table for NR-U uplink with two additional FFS.
	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. 





Based on the above agreements, it can be seen that the agreed CAPC for SL-U is almost same as the CAPC for NR-U uplink besides two FFS. This means that, at least from RAN1, there is no requirement to enhance CAPC from the view of delay requirement for SL-U. 
Observation 1, CAPC parameters for SL-U is almost same as the CAPC parameters for NR-U uplink besides two FFS, there is no requirement to enhance CAPC parameters from the view of delay requirement for SL-U.
In SL, the PQI consists of standardized PQI and non-standardized PQI. For the non-standardized PQI, it has been agreed to use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI. For standardized PQI, similar to NR-U, the PDB is the main factor to determine how to associate the PQI with CPAC. In NR-U, the below table is to show the mapping of CAPC and the 5QI including PDB range, mostly PDB belonging to CAPC 1 is equal or less than 100ms excepting 5QI 70 which service is Mission Critical Data (see Annex A). Considering the observation 1, as CAPC parameters for SL-U reuses the parameters for NR-U uplink, it is suggested to reuse NR-U PDB segment range in SL-U CAPC mapping. No extra enhancement, such as new PDB segment range less than 50ms, is needed, otherwise, new CAPC parameters may be needed.
Table-1 Mapping between Channel Access Priority Classes and 5QI
	CAPC
	5QI(PDB)

	1
	1(100ms), 3(50ms), 5(100ms), 65(75ms), 66(100ms), 67(100ms), 69(60ms), 70(200ms), 79(50ms), 80(10ms), 82(10ms), 83(10ms), 84(30ms), 85(5ms)

	2
	2(150ms), 7(100ms), 71(150ms)

	3
	4(300ms), 6(300ms), 8(300ms), 9(300ms), 72(300ms), 73(300ms), 74(500ms), 76(500ms)

	4
	-

	NOTE:	lower CAPC value means higher priority
-


Proposal 1: PQI-based CAPC is suggested to reuse the PDB segment range for each CAPC in NR-U.
As shown in the Annex with PQI for V2X and Prose service, the PDB range for SL-U could be from 3ms to 500ms. To reuse the PDB segment in NR-U, it is proposed the below mapping table for CAPC and PQI in SL-U. Further explanation, PQI 24 and 60 are Mission Critical service and the PDB is less than 200ms for 5QI 20, which is associated to CAPC 1 in NR-U, so both of them are suggested to apply CPAC 1.
Mapping between Channel Access Priority Classes and PQI
	CAPC
	PQI(PDB) for V2X
	PQI(PDB) for Prose

	1
	7(100ms),21(20ms),22(50ms),23(100ms),55(10ms),56(20ms),57(25ms),58(100ms),90(10ms),91(3ms)
	92(5ms),93(10ms), 26(100ms), 24(150ms), 60(120ms)

	2
	2(150ms), 71(150ms)
	25(100ms)

	3
	59(500ms), 
	61(400ms)

	4
	-
	

	NOTE:	lower CAPC value means higher priority-


Proposal 2: It is suggested to apply this mapping table between CAPC and PQI vaule for V2X and Prose Service.
CPAC selection for a TB
In RAN2#119bis-e meeting, two FFS on CPAC priority selection issues were remained, listed below:
	RAN2#119bis-e agreements:
7: If PQI-based CAPC mapping is agreed, as in NR-U, to determine 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 is used; FFS whether this rule can be extended to the case when SL MAC CE(s) multiplexed with STCH.
- If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used;
- FFS how to select SL CAPC when SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.


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, the same rule could be applied in 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. For second FFS, to reuse the fairness rule as in LTE LAA, the UE will select the lowest priority SL CAPC when SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
Proposal 3: When SL MAC CE(s) are multiplexed with MAC SDU only from STCH, select the lowest priority CAPC.
Proposal 4: Select the lowest priority SL CAPC when SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
How to (pre)configure CAPC for SL-DRB
In RAN2#119bis-e 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.


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 should be further discussed.
[bookmark: _GoBack]When SL UE is in OOC or in RRC Idle/Inactive mode, the UE will apply CAPC for a SL-DRB in the pre-configuration or SIB. The CAPC is determined by the QoS characteristic of a SL-DRB, but the QoS flows in a SL-DRB are variable and configurable. For UE in RRC Idle/Inactive mode, gNB has no information on QoS information of UE-specific SL DRB, it is suggested to give a mapping table of CAPC and PQI in the SIB, then, UE in RRC Idle/Inactive mode will determine the CAPC for a SL-DRB based on the mapping table in the SIB. For UE in OOC, similarly to the issue for UE in RRC Idle/Inactive mode, pre-configuration is suggested to give a mapping table of CAPC and PQI, then UE will determine the CAPC for a SL-DRB based on the mapping table in pre-configuration. Besides, it is also feasible for UE in OOC or in RRC Idle/Inactive mode to apply the SL CAPC mapping table which will be fixed in spec as for NR-U.
Proposal 5: If PQI-based CAPC is applied, when SL UE is in OOC or in RRC Idle/Inactive mode, the UE will determine the SL-DRB CAPC based on the mapping table between CAPC and PQI configured in SIB/pre-configuration or based on the CAPC mapping table fixed in the spec.
Whether to apply L1 priority based CAPC
L1 priority based CAPC was also mentioned in the last RAN2 meeting. 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. Meanwhile, it needs to confirm the working assumption that PQI is used to determine the CAPC mapping as in NR-U.
Proposal 6: It is suggested to postpone the L1 priority based CAPC discussion and wait for RAN1 conclusion.
Proposal 7: Confirm the working assumption that PQI is used to determine the CAPC mapping as in NR-U.
Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Observation 1, CAPC parameters for SL-U is almost same as the CAPC parameters for NR-U uplink besides two FFS, there is no requirement to enhance CAPC parameters from the view of delay requirement for SL-U
Proposal 1: PQI-based CAPC is suggested to reuse the PDB segment range for each CAPC in NR-U.
Proposal 2: It is suggested to apply this mapping table between CAPC and PQI vaule for V2X and Prose Service.
Mapping between Channel Access Priority Classes and PQI
	CAPC
	PQI(PDB) for V2X
	PQI(PDB) for Prose

	1
	7(100ms),21(20ms),22(50ms),23(100ms),55(10ms),56(20ms),57(25ms),58(100ms),90(10ms),91(3ms)
	92(5ms),93(10ms), 26(100ms), 24(150ms), 60(120ms)

	2
	2(150ms), 71(150ms)
	25(100ms)

	3
	59(500ms), 
	61(400ms)

	4
	-
	

	NOTE:	lower CAPC value means higher priority-


Proposal 3: When SL MAC CE(s) are multiplexed with MAC SDU only from STCH, select the lowest priority CAPC.
Proposal 4: Select the lowest priority SL CAPC when SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
Proposal 5: If PQI-based CAPC is applied, when SL UE is in OOC or in RRC Idle/Inactive mode, the UE will determine the SL-DRB CAPC based on the mapping table between CAPC and PQI configured in SIB/pre-configuration or based on the CAPC mapping table fixed in the spec.
Proposal 6: It is suggested to postpone the L1 priority based CAPC discussion and wait for RAN1 conclusion.
Proposal 7: Confirm the working assumption that PQI is used to determine the CAPC mapping as in NR-U.
Reference
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Annex
TS 23.501 
Table 5.7.4-1: Standardized 5QI to QoS characteristics mapping
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
(NOTE 3)
	Packet Error
Rate 
	Default Maximum Data Burst Volume
(NOTE 2)
	Default
Averaging Window
	Example Services

	1

	
GBR
	20
	100 ms
(NOTE 11,
NOTE 13)
	10-2
	N/A
	2000 ms
	Conversational Voice

	2

	(NOTE 1)
	40
	150 ms
(NOTE 11,
NOTE 13)
	10-3
	N/A
	2000 ms
	Conversational Video (Live Streaming)

	3
	
	30
	50 ms
(NOTE 11,
NOTE 13)
	10-3
	N/A
	2000 ms
	Real Time Gaming, V2X messages (see TS 23.287 [121]).
Electricity distribution – medium voltage, Process automation monitoring

	4

	
	50
	300 ms
(NOTE 11,
NOTE 13)
	10-6
	N/A
	2000 ms
	Non-Conversational Video (Buffered Streaming)

	65
(NOTE 9,
NOTE 12)
	
	7
	75 ms
(NOTE 7, NOTE 8)
	
10-2
	N/A
	2000 ms
	Mission Critical user plane Push To Talk voice (e.g. MCPTT)

	66
(NOTE 12)

	
	
20
	100 ms
(NOTE 10,
NOTE 13)
	
10-2
	N/A
	2000 ms
	Non-Mission-Critical user plane Push To Talk voice

	67
(NOTE 12)

	
	15
	100 ms
(NOTE 10,
NOTE 13)
	10-3
	N/A
	2000 ms
	Mission Critical Video user plane

	75
(NOTE 14)
	
	
	
	
	
	
	

	71
	
	56
	150 ms (NOTE 11, NOTE 13, NOTE 15)
	10-6
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	72
	
	56
	300 ms (NOTE 11, NOTE 13, NOTE 15)
	10-4
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	73
	
	56
	300 ms (NOTE 11, NOTE 13, NOTE 15)
	10-8
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	74
	
	56
	500 ms (NOTE 11, NOTE 15)
	10-8
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	76
	
	56
	500 ms (NOTE 11, NOTE 13, NOTE 15)
	10-4
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

	5
	Non-GBR
	10
	100 ms
NOTE 10,
NOTE 13)
	10-6
	N/A
	N/A
	IMS Signalling

	6
	(NOTE 1)
	
60
	
300 ms
(NOTE 10,
NOTE 13)
	
10-6
	N/A
	N/A
	Video (Buffered Streaming)
TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
	
	
70
	
100 ms
(NOTE 10,
NOTE 13)
	
10-3
	N/A
	N/A
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
	
	
80
	


300 ms
(NOTE 13)
	


10-6
	


N/A
	


N/A
	
Video (Buffered Streaming)
TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive

	9
	
	90
	
	
	
	
	video, etc.)

	10
	
	90
	1100ms
(NOTE 13)
(NOTE 17)

	10-6
	N/A
	N/A
	Video (Buffered Streaming)
TCP-based (e.g. www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.) and any service that can be used over satellite access type with these characteristics

	69
(NOTE 9, NOTE 12)
	
	5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g. MC-PTT signalling)

	70
(NOTE 12)

	
	55
	200 ms
(NOTE 7,
NOTE 10)
	10-6
	N/A
	N/A
	Mission Critical Data (e.g. example services are the same as 5QI 6/8/9)

	79
	
	65
	50 ms
(NOTE 10,
NOTE 13)
	10-2
	N/A
	N/A
	V2X messages (see TS 23.287 [121])

	80
	
	68
	10 ms
(NOTE 5,
NOTE 10)
	10-6
	N/A
	N/A
	Low Latency eMBB applications Augmented Reality

	82
	Delay-critical GBR
	19
	10 ms
(NOTE 4)
	10-4
	255 bytes
	2000 ms
	Discrete Automation (see TS 22.261 [2])

	83
	
	22
	10 ms
(NOTE 4)
	10-4
	1354 bytes
(NOTE 3)
	2000 ms
	Discrete Automation (see TS 22.261 [2]);
V2X messages (UE - RSU Platooning, Advanced Driving: Cooperative Lane Change with low LoA. See TS 22.186 [111], TS 23.287 [121])

	84
	
	24
	30 ms
(NOTE 6)
	10-5
	1354 bytes
(NOTE 3)
	2000 ms
	Intelligent transport systems (see TS 22.261 [2])

	85
	
	21
	5 ms
(NOTE 5)
	10-5
	255 bytes
	2000 ms
	Electricity Distribution- high voltage (see TS 22.261 [2]).
V2X messages (Remote Driving. See TS 22.186 [111], NOTE 16, see TS 23.287 [121])

	86
	
	18
	5 ms
(NOTE 5)
	10-4
	1354 bytes
	2000 ms
	V2X messages (Advanced Driving: Collision Avoidance, Platooning with high LoA. See TS 22.186 [111], TS 23.287 [121])

	87
	
	25
	5 ms (NOTE 4)
	10-3
	500 bytes
	2000 ms
	Interactive Service - Motion tracking data, (see TS 22.261 [2])

	88
	
	25
	10 ms (NOTE 4)
	10-3
	1125 bytes
	2000 ms
	Interactive Service - Motion tracking data, (see TS 22.261 [2])

	89
	
	25
	15 ms (NOTE 4)
	10-4
	17000 bytes
	2000 ms
	Visual content for cloud/edge/split rendering (see TS 22.261 [2])

	90
	
	25
	20 ms (NOTE 4)
	10-4
	63000 bytes
	2000 ms
	Visual content for cloud/edge/split rendering (see TS 22.261 [2])

	NOTE 1:	A packet which is delayed more than PDB is not counted as lost, thus not included in the PER.
NOTE 2:	It is required that default MDBV is supported by a PLMN supporting the related 5QIs.
NOTE 3:	The Maximum Transfer Unit (MTU) size considerations in clause 9.3 and Annex C of TS 23.060 [56] are also applicable. IP fragmentation may have impacts to CN PDB, and details are provided in clause 5.6.10.
NOTE 4:	A static value for the CN PDB of 1 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. When a dynamic CN PDB is used, see clause 5.7.3.4.
NOTE 5:	A static value for the CN PDB of 2 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. When a dynamic CN PDB is used, see clause 5.7.3.4.
NOTE 6:	A static value for the CN PDB of 5 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. When a dynamic CN PDB is used, see clause 5.7.3.4.
NOTE 7:	For Mission Critical services, it may be assumed that the UPF terminating N6 is located "close" to the 5G_AN (roughly 10 ms) and is not normally used in a long distance, home routed roaming situation. Hence a static value for the CN PDB of 10 ms for the delay between a UPF terminating N6 and a 5G_AN should be subtracted from this PDB to derive the packet delay budget that applies to the radio interface.
NOTE 8:	In both RRC Idle and RRC Connected mode, the PDB requirement for these 5QIs can be relaxed (but not to a value greater than 320 ms) for the first packet(s) in a downlink data or signalling burst in order to permit reasonable battery saving (DRX) techniques.
NOTE 9:	It is expected that 5QI-65 and 5QI-69 are used together to provide Mission Critical Push to Talk service (e.g. 5QI-5 is not used for signalling). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling.
NOTE 10:	In both RRC Idle and RRC Connected mode, the PDB requirement for these 5QIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.
NOTE 11:	In RRC Idle mode, the PDB requirement for these 5QIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.
NOTE 12:	This 5QI value can only be assigned upon request from the network side. The UE and any application running on the UE is not allowed to request this 5QI value.
NOTE 13:	A static value for the CN PDB of 20 ms for the delay between a UPF terminating N6 and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.
NOTE 14:	This 5QI is not supported in this Release of the specification as it is only used for transmission of V2X messages over MBMS bearers as defined in TS 23.285 [72] but the value is reserved for future use.
NOTE 15:	For "live" uplink streaming (see TS 26.238 [76]), guidelines for PDB values of the different 5QIs correspond to the latency configurations defined in TR 26.939 [77]. In order to support higher latency reliable streaming services (above 500ms PDB), if different PDB and PER combinations are needed these configurations will have to use non-standardised 5QIs.
NOTE 16:	These services are expected to need much larger MDBV values to be signalled to the RAN. Support for such larger MDBV values with low latency and high reliability is likely to require a suitable RAN configuration, for which, the simulation scenarios in TR 38.824 [112] may contain some guidance.
NOTE 17:	The worst case one way propagation delay for GEO satellite is expected to be ~270ms, ,~ 21 ms for LEO at 1200km, and 13 ms for LEO at 600km. The UL scheduling delay that needs to be added is also typically two way propagation delay e.g. ~540ms for GEO, ~42ms for LEO at 1200km, and ~26 ms for LEO at 600km. Based on that, the 5G-AN Packet delay budget is not applicable for 5QIs that require 5G-AN PDB lower than the sum of these values when the specific types of satellite access are used (see TS 38.300 [27]). 5QI-10 can accommodate the worst case PDB for GEO satellite type.



NOTE:	It is preferred that a value less than 64 is allocated for any new standardised 5QI of Non-GBR resource type. This is to allow for option 1 to be used as described in clause 5.7.1.3 (as the QFI is limited to less than 64).

TS 23.287
[bookmark: _Toc114571082]5.4.4	Standardized PQI to QoS characteristics mapping

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.




TS 23.304
[bookmark: _Toc114572407]5.6 QoS handling
[bookmark: _Toc66692668][bookmark: _Toc66701847][bookmark: _Toc69883509][bookmark: _Toc73625521][bookmark: _Toc114572408]5.6.1	QoS handling for 5G ProSe Direct Communication
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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