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1. Introduction
In RAN2#106 meeting, an email discussion was left to continue the discussion about the SL/UL priority in [1]. And at RAN2#107 meeting, there are some agreements as follows:
	Agreements on prioritization between UL and SL: 

1: 
(To be confirmed by RAN1/4) RAN2 work on NR-UL/NR-SL prioritization at least for two scenarios: 1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and 2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget. 

2:
(To be confirmed by RAN1/4) RAN2 work on LTE-UL/NR-SL and LTE-SL/NR-UL prioritization at least for scenario when UL TX and SL TX (in different carrier frequency) share TX chains and power budget.

3:
RAN2 sends LS to RAN1/4 to 1) ask RAN1 work on power sharing between UL TX and SL TX when they use separated TX chains but share power budget, 2) to check view of RAN1/4 on the validity of LTE-SL/NR-UL, LTE-UL/NR-SL prioritization scenario when UL/SL overlap in time domain in the shared/same carrier frequency, and 3) to check view of RAN1/4 on the necessity of MCG-SL/SCG-UL prioritization.

4:
Prioritization between NR-UL and NR-SL will be done based on NW configuration. FFS when the cell doesn’t support NR-SL.
5:
NR-UL and NR-SL priority are both considered w/o direct comparison between UL and SL. FFS how to select UL traffic prioritized over SL. 




However there are still some open issues that should be discussed. In this contribution, we will discuss the open issues and how the uplink and sidelink transmission prioritization is applied. 
2. Discussion
2.1. Uu and sidelink data
RAN2 had agreed that the network would configure the prioritization between NR-UL and NR-SL. However when the cell does not support NR-SL, the network will not configure the UE about the prioritization between NR-UL and NR-SL. In this case, pre-configuration of the prioritization between NR-UL and NR-SL can be used for data transmission. For example, only some V2X services will have higher prioritization than normal Uu service.
Proposal 1: pre-configuration of the prioritization between NR-UL and NR-SL can be used for data transmission when the cell does not support NR-SL. The details are FFS.
In NR V2X, since SA2 agreed that Per-flow QoS model for PC5 QoS management shall be applied for NR Sidelink unicast, groupcast and broadcast communication [2], the QoS model for SL and UL in NR can be unified. 
	S2-1904823
SA2 Response: It was agreed in SA2 to use the bearer based QoS Model (i.e. Per-Flow QoS model) for unicast, groupcast and broadcast operations (please see the attached S2-1904426). SA2 believes that a single PC5 QoS model for all NR sidelink cast type aligned with the Uu QoS model simplifies the overall system behavior. SA2 kindly requests RAN2 to take this information into account in their work.


Based on SA2 specification TS 23.287, PC5 QoS parameters can include PQI, PC5 Flow Bit Rates, PC5 Link Aggregated Bit Rates, Range and Default Values. The 5G Uu QoS Parameters includes 5QI, ARP, RQA, Notification control, Flow Bit Rates, Aggregate Bit Rates, Default values and Maximum Packet Loss Rate. The detailed characteristics of the PQI and 5QI can be found in Annex A and B. However there are still detailed difference between PC5 QoS parameters and Uu QoS Parameters. We should discuss how to unify the QoS characters to compare the prioritization between the Uu and sidelink transmission. In [1], majority companies also select approach-1, i.e., the UL/SL prioritization is implemented by comparing priority of UL-TX / SL-TX.

A more reasonable way is that the NW considers synthetically both SL QoS and UL QoS, and apply a unified solution by mapping SL & UL LCH priority to one LCH priority dimension. The unified solution can be that the network can configure some weighting factors in the comparison to account for the differences between SL and UL, which is illustrated in below Figure 1.
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Figure 1: Mapping SL LCH priority to different position of Uu LCH priority by weighting factor
Proposal 2:  The network can configure the weighting factors to map the SL LCH priority to different position of Uu LCH priority.
2.2. Uu and PSFCH 
In last RAN1 meeting, RAN1 have reached the below agreements for PSFCH. At least TDM between PSCCH/PSSCH and PSFCH are supported.

	Agreements:

· At least for transmission perspective of a UE in a carrier, at least TDM between PSCCH/PSSCH and PSFCH is allowed for a PSFCH format for sidelink in a slot.


It means that if the MAC entity of the UE is always not able to perform both uplink transmissions and PSFCH transmissions of V2X sidelink communication simultaneously at the time of the transmission, the collision may still happen.  
Observation 1: The MAC entity of the UE is not always able to perform both uplink transmissions and PSFCH transmissions of V2X sidelink communication simultaneously in NR V2X.
If the MAC entity of the UE is always not able to perform both uplink transmissions and PSFCH transmissions simultaneously, it means that we should also discuss what the prioritization rule is for uplink transmissions and PSFCH transmissions.
Proposal 3: Discuss what the prioritization rule is for uplink transmissions and PSFCH transmissions.
3. Conclusion
In this contribution, we discuss how the uplink and sidelink transmission prioritization is applied and have the following proposals:

Proposal 1: pre-configuration of the prioritization between NR-UL and NR-SL can be used for data transmission when the cell does not support NR-SL. The details are FFS.
Proposal 2: The network can configure the weighting factors to map the SL LCH priority to different position of Uu LCH priority.
Proposal 3: Discuss what the prioritization rule is for uplink transmissions and PSFCH transmissions.
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Annex A :  PQI

Table 5.4.z-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

	1

	
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;



	2

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

	 3
	
	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;



	82
	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;



	83
	(NOTE 1)
	2
	3 ms
	10-5
	2000 byte
	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. 

Editor's Note: It is FFS if GBR and Delay Critical GBR can also be used for broadcast and groupcast. 

NOTE 2: The MBDV value for Non-GBR PQIs is an informative indication of typical packet size. 


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.
Annex B : 5QI

Table 5.7.4-1: Standardized 5QI to QoS characteristics mapping

	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.


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).
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