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Introduction
In RAN#83 meeting, the WID for 5G V2X with NR sidelink was approved [1]. Regarding sidelink physical channel structures, the work scopes are aligned with TR 38.885 [2], which is the study outcome for NR V2X. Therefore, regarding QoS management, the discussion would be the continuation of the discussion in the study item phase with the following scope in the WID.
	· Specify support for QoS management [RAN2, RAN3, RAN1]


In RAN1#96bis, the following agreement was made for NR CBR.
Agreements:
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
•	LTE CBR is the baseline for defining NR CBR.
In this contribution, we provide our views on QoS management for NR V2X. This is a revision of R1-1904427.
Discussion 
In SA2 and RAN2, it was agreed to use 5QI-type QoS parameter (PQI: PC5 5QI) for NR sidelink. For 5G system architecture, 5QI (5G QoS Identifier) is defined. Each 5QI value has its own QoS characteristics, where the standardized 5QI to QoS characteristics mapping is defined in [3] as in Table 1. 
	Except resource type, 5QI consists of five different QoS parameters: 1) priority, 2) delay budget, 3) packet error rate, 4) max data burst volume, and 5) averaging window. It can be considered that priority corresponds to PPPP in LTE V2X and packet error rate corresponds to PPPR. 
	Similar to LTE V2X, QoS parameters can be used for resource allocation, where QoS parameter information is inserted in sidelink control information (SCI). In LTE V2X, PPPP of the scheduled data is indicated from 1 to 8 in SCI. But when we use 5QI as PC5 QoS parameter, it may be not feasible to directly map the 5QI value to the bit field in SCI. Therefore, the candidate 5QI values can be (pre-)configured to a given BWP or resource pool. But, since the exact use of PC5 5QI is not decided yet in SA2 and RAN2, RAN1 can further discuss how to use 5QI, if there is, until SA2 and RAN2 conclude.
[bookmark: _Ref5109549][bookmark: _Ref5109763]Proposal 1. RAN1 further discusses how to use 5QI.

Table 1. Standardized 5QI to QoS characteristics mapping [3]
	5QI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	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
(NOTE 14)
	
	30
	50 ms
(NOTE 11,
NOTE 13)
	10-3
	N/A
	2000 ms
	Real Time Gaming, V2X messages
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 15)
	10-6
	N/A
	2000 ms
	"Live" Uplink Streaming (e.g. TS 26.238 [76])

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

	73
	
	56
	300 ms (NOTE 11, 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])

	75
	
	56
	500 ms (NOTE 11, 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.)

	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

	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])

	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])

	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:	This MDBV value is set to 1354 bytes to avoid IP fragmentation for the IPv6 based, IPSec protected GTP tunnel to the 5G-AN node (the value is calculated as in Annex C of TS 23.060 [56] and further reduced by 4 bytes to allow for the usage of a GTP-U extension header).
NOTE 4:	A delay 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 component of the PDB is used, see clause 5.7.3.4.
NOTE 5:	A delay 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 component of the PDB is used, see clause 5.7.3.4.
NOTE 6:	A delay 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 component of the 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 delay 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 delay 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 as it is only used for transmission of V2X messages over MBMS bearers as defined in TS 23.285 [72].
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.



Similar to LTE V2X, power control and resource selection could be the candidates for PHY issues related to QoS management. In LTE sidelink operations, priority value is used to prioritize transmission. Sidelink Control Information (SCI) includes 3 bits for Priority, where the priority value comes from higher layer in the data packets. In [2], how to handle QoS for V2X over PC5 is described. In LTE V2X, Priority in SCI format is used for power allocation between sidelink and uplink transmission. Similar to LTE sidelink, NR sidelink seems to need to have SCI formats including priority values which are provided by higher layers.
[image: ]
Figure 1: Use cases of priority values for co-existence
As shown in the above figure, when a vehicle needs to transmit/receive data packets by using LTE PC5 and NR PC5, some prioritization rules may be needed. In this case, priority values from higher layer and Priority existing in SCI can be utilized. Also, it is possible that a vehicle transmit/receive data packets by using LTE Uu and NR PC5 or by using LTE PC5 and NR Uu and some prioritization rules may also be required. In such a case, priority values provided by higher layer and Priority conveyed in SCI can be utilized.
[bookmark: _Ref525832271]Proposal 2: Study how physical layer deals with priority values for the following cases: 1) NR Uu and NR PC5, 2) LTE Uu and NR PC5, 3) NR Uu and LTE Uu, and 4) NR PC5 and LTE PC5

Conclusion
This contribution considered aspects for QoS management in RAN1 perspective and the followings are proposed.
Proposal 1. RAN1 further discusses how to use 5QI.
Proposal 2: Study how physical layer deals with priority values for the following cases: 1) NR Uu and NR PC5, 2) LTE Uu and NR PC5, 3) NR Uu and LTE Uu, and 4) NR PC5 and LTE PC5
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