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1. Introduction

In RAN2#106 meeting, SL and UL prioritization related agreement is as following [1]
	Agreements on UL/SL prioritization: 

1. For NR UL and NR SL prioritization, the QoS requirement of both SL and UL transmissions can be used to judge whether the SL transmission is to be prioritized over UL or not, FFS on how the QoS requirement of SL and UL transmission can be taken into account.
2. For NR UL and NR SL prioritization, MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission.
3. LTE-solution should be applied to LTE UL and NR SL cross-RAT case (if needed). FFS on the need of this prioritization.

4. For NR UL and LTE SL cross-RAT case, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed). FFS on the need of this prioritization.
5. The priority value based solution can be applied to PC5-RRC messages as well, and default value can be defined in the spec, and allows (pre-)configuration to override it.
6. RAN2 does not consider the scenario where SL is controlled/configured by SN in Rel-16 NR-V2X.

7. For UL/SL prioritization, RAN2 further discuss the need/impact to consider SCG UL for UL/SL prioritization.

8. RAN2 aims at a general solution for UL/SL prioritization for different cast types.


In last meeting, UL and SL prioritization was discussed. And during email discussion [2], how to prioritize UL and SL has no consensus. In this paper, detail scheme for how to prioritize UL and SL is discussed
2. Discussion
In last meeting, SL and UL prioritization was discussed, and one remaining issue is how the QoS requirement of SL and UL transmission can be taken into account. During the email discussion [2], there basically two approaches to prioritize SL and UL, which is 1) compare the QoS between UL and SL; 2) prioritize certain UL transmission as the exceptional case. Many companies has chosen approach 1) since it seems the most directly way to prioritize UL and SL. However, according to the 5QI and PQI table in the Annex, the QoS parameter e.g. default priority level in the table cannot be comparable. This is because the default priority level in PQI table is designed to compatible with legacy PPPP in LTE specification. And currently SA2 has no scheme to make them consistent and comparable. In this case, it is reasonable to deduce that AS layer either cannot make them comparable. Thus we think approach 2) is more realistic, and have the following proposal
Proposal 1: RAN2 agree to use approach 2) to prioritize UL and SL, i.e. prioritize certain UL transmission as the exceptional case, which is configured by NW
If proposal 1 is agreed, then further we can use two-stage procedure to prioritize UL and SL
· Two stage procedure to prioritize UL/SL

· Stage 1: Determine whether to prioritize UL transmission, if contains special LCH
· Stage 2: Determine whether to prioritize SL transmission as legacy procedure
This two-stage procedure is similar as legacy UL/SL prioritization procedure. In stage 1, besides exceptional case for UL transmission e.g. emergency connection, UE will also check whether certain UL LCH is configured by NW to be always prioritized. Then if no UL transmission is prioritized during stage 1, UE will check whether SL transmission has higher priority than threshold that configured by NW. Such two-stage procedure is well aligned with legacy UL/SL prioritization procedure, prioritize certain UL transmission is similar to the legacy exceptional case for UL transmission. 
Proposal 2: Reuse two-stage procedure in LTE to prioritize UL and SL transmission

In stage 1, when UE check certain UL LCH needs to be prioritized, there further has two sub-approaches as follows

· Sub-approach 1): NW directly configure certain UL LCH that will be prioritized

· Sub-approach 2) NW configure a threshold to prioritize certain UL transmission

With sub-approach 1), UL LCH id list need to be configured by NW for prioritized UL transmissions. When new UL traffic coming and require the prioritized transmission, NW will reconfigure the UL LCH id list that for prioritized UL transmission. With sub-approach 2), NW can configure a threshold, and all UL LCH with higher priority than the threshold will be prioritized for UL transmission. Both two sub-approaches can work to prioritize UL and SL, we slightly prefer sub-approach 2) since it is has less reconfiguration and more align to LTE threshold scheme
Proposal 3: NW configure a threshold to prioritize certain UL transmission

MAC CE prioritization is also under discussion in email discussion. Since we already consider URLLC case in Uu to prioritize UL data transmission in some cases, then it is natural to also consider MAC CE that associated with URLLC traffic, e.g. UL BSR or SL BSR. Besides BSR, there has also other MAC CEs may associated with URLLC, and has potential higher priority e.g. CG confirmation. CG confirmation is to confirm the configured grant resource for type 1 or type 2 CG. And it is possible to deduce from the CG configuration whether it is associated with URLLC traffic, e.g. for type 1 CG configuration, there has parameter configuredGrantType1Allowed, which indicate whether the logical channel can be multiplexed to type 1 CG. Thus we could based on such parameter to determine whether the CG confirmation for type1 CG is associated with URLLC traffic. Thus we think MAC CE for CG confirmation should also be considered for UL/SL prioritization. And when prioritize UL transmission consider MAC CE, unified solution can be used as in proposal 2.
Proposal 4: MAC CE is considered when prioritize UL transmission, at least for BSR, SL BSR and CG confirmation, and use unified mechanism as for data prioritization
For unicast transmission in NR V2X, there also has SRB. For NR Uu or LTE Uu, data in UL-CCCH is always prioritized with the highest priority during LCP. And messages in UL-CCCH includes RRCSetupRequest, RRCResumeRequest, RRCReestablishmentRequest and RRCSystemInfoRequest messages. However, currently in NR V2X, whether to have RRC connection setup message is still under discussion. Thus we cannot conclude whether to prioritize SRB in NR V2X in current stage, and we think SRB prioritization should be further discussed
Proposal 5: FFS for SRB prioritization
3. Conclusion

In this contribution, we discuss the remaining issues of UL/SL prioritization for NR V2X sidelink transmission, and have following proposals
Proposal 1: RAN2 agree to use approach 2) to prioritize UL and SL, i.e. prioritize certain UL transmission as the exceptional case, which is configured by NW

Proposal 2: Reuse two-stage procedure in LTE to prioritize UL and SL transmission

Proposal 3: NW configure a threshold to prioritize certain UL transmission

Proposal 4: MAC CE is considered when prioritize UL transmission, at least for BSR, SL BSR and CG confirmation, and use unified mechanism as for data prioritization
Proposal 5: FFS for SRB prioritization
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5. Annex: PQI and 5QI table
Table 1 Standardized PQI to QoS characteristics mapping [3]
	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. 


Table 2 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)
	
	
	
	
	
	
	

	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])


3

