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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to [1], one of the objectives is “support of sidelink transmission and reception in RRC, MAC, RLC, PDCP and SDAP [RAN2]”. Regarding to the support of sidelink transmission in MAC, one key issue is how to handle the transmission collision. In this contribution, we will discuss this issue in detail and give our preference.
Discussion
Before discussing how to handle the transmission collision, it should first make clear which transmission collision exists in NR V2X. It is obvious that the Uu/SL transmission collision exists, similar as LTE V2X. But considering NR V2X UE can support both LTE SL and NR SL, it is unclear whether the transmission collision between LTE SL and NR SL should be considered or not.
In our understanding, if UE is capable of transmitting in both LTE SL and NR SL simultaneously, there is no transmission collision between LTE SL and NR SL. If UE is not capable of supporting both LTE SL and NR SL simultaneously, in our understanding, upper layer can acquire this UE capability information from PC5 availability and choose only one SL RAT at one time for all the V2X services of this UE. Hence, there is no LTE SL and NR SL collision issue. 
[bookmark: _Ref6923723]Proposal 1: For NR V2X, only prioritization between Uu and SL transmission needs to be considered.

Regarding to the transmission collision between Uu and SL, considering cross-RAT scheduling is allowed in NR, the possible collision scenarios are summarized in the following Table-1:
                                         Table-1: Scenarios for Uu/SL transmission collision
	Uu RAT
	SL RAT(s)
	Possible transmission collison scenarios

	
	RAT 1
	RAT2
	

	LTE
	NR
	N/A
	Scenario 1: LTE Uu collides with NR SL.

	NR 
	NR
	N/A
	Scenario 2: NR Uu collides with NR SL.

	NR
	LTE
	N/A
	Scenario 3: NR Uu collides with LTE SL.

	LTE
	LTE
	NR
	Scenario 4: LTE Uu collides with LTE SL+NR SL.

	NR
	LTE 
	NR
	Scenario 5: NR Uu collides with LTE SL+NR SL.


Before discussing how to solve the possible collisions between Uu and SL, it had better make clear understanding on the QoS parameters for NR SL. According to [2], the standardized PQI for NR V2X is shown in the following Table-2:
Table-2: 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



Regarding to the priority, the following description is captured in [2]:
	The Priority Level has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) defined in TS 23.285 [8]. 
NOTE:	Using the same format for Priority Level and PPPP provides better backward compatibility. 
The Priority Level shall be used to different treatment of V2X service data across different mode of communication, i.e. broadcast, groupcast, and unicast. In case when all QoS requirements cannot be fulfilled for all the PC5 service data, the Priority Level shall be used to select for which PC5 service data the QoS requirements are prioritized such that a PC5 service data with Priority Level value N is prioritized over PC5 service data with higher Priority Level values, i.e. N+1, N+2, etc (lower number meaning higher priority). 


Based on the above description, it is obvious the Priority Level used for NR SL uses the same format as the PPPP used for LTE SL. 
Observation 1: Based on the description in TS23.287, the priority level of NR SL uses the same format as the PPPP of LTE SL, and their priorities can be compared directly.
Hence, for scenario 4 and scenario 5 in Table-1, UE can directly compares the priorities of the LTE SL and NR SL based on the available data with the highest priority of each link. 
[bookmark: _Ref6923724]Proposal 2: If there are available data for transmission in both LTE SL and NR SL, the SL priority can be determined by directly comparing the lowest PPPP of LTE SL data available for transmission and the lowest Priority Level of the NR SL data available for transmission. 

If LTE SL has the higher priority than NR SL, scenario 4 is fallback to LTE Uu/LTE SL prioritization and scenario 5 is fallback to scenario 3. Otherwise, if NR SL has the higher priority than LTE SL, scenario 4 is fall back to scenario 1 and scenario 5 is fall back to scenario 2. Hence we only need to discuss how to solve the collision issues of scenario 1, scenario 2 and scenario 3 in Table-1.
For scenario 1, scenario 2 and scenario 3, some company suggested that UL/SL Tx prioritization in NR V2X should takes both the QoS requirements of uplink transmission and sidelink transmission into account. But according to the SA2 TS [2], the NR SL uses the same format as the PPPP used for LTE SL for backward compatibility. It means at most 8 Priority Level will be defined in NR PQI, same as PPPP. But for Uu interface, the standardized Priority Level is shown in the following Table-3[3]:
Table-3: 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])


It is obvious the Priority Level range of Uu 5QI is very large, e.g., the maximum value is 90 in current table. Hence it is impossible to directly compare the Priority Level of PQI (which with at most 8 value) with the Priority Level of Uu 5QI (which with the maximum value 90 and further larger value is also possible).
Observation 2: Based on the description in TS23.501, it is obvious that the Priority Level range of 5QI used for Uu is quite larger than the Priority Level range of PQI. Hence, they cannot be compared directly.
Based on observation 2, hence the most direct method to prioritize the transmission in scenarios 1, scenario 2 and scenario 3 is to follow the LTE Uu/SL prioritization rules. The LTE Uu/SL prioritization rules are listed below:
	Agreement (RAN1#86bis)
· When UL TX overlaps in time domain with SL TX in the shared (or same) carrier frequency, 
· the UE shall drop the UL TX if the PPPP of SL packet is above a (pre)configured PPPP threshold, otherwise SL TX is dropped

Agreement (RAN2#97)
· Uplink transmissions related to RA procedure prioritized over SL V2X Tx, regardless of its PPPP level, similar to SL discovery gap.  RAN2 understanding is that the UE can use one shot transmission on SL to meet V2X latency requirement, if needed.
· It is “the PPPP of the data with the highest priority in the MAC PDU to be transmitted” that should be compared with PPPP threshold
· The UE shall prioritize WAN traffic over Sidelink V2X during emergency traffic call, when SL traffic overlaps with emergency traffic.  Upper layers indicate to the UE whether an emergency call is ongoing.   We will capture “if UL transmission is prioritized by upper layer… and refer to upper layer specs”


[bookmark: _Ref6923726]
[bookmark: _GoBack]Proposal 3: Reuse the LTE Uu/SL prioritization rules for solving the Uu/SL collision in NR V2X:
· [bookmark: OLE_LINK16][bookmark: OLE_LINK17]If there are UL transmissions related to RA procedure in Uu or Uu UL transmission is prioritized by upper layer, Uu UL Tx should be prioritized; 
· If the priority of SL Tx is below a (pre)configured threshold, SL Tx should be prioritized, otherwise, Uu UL Tx is prioritized.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For NR V2X, only prioritization between Uu and SL transmission needs to be considered.
Observation 1: Based on the description in TS23.287, the priority level of NR SL uses the same format as the PPPP of LTE SL, hence their priorities can be compared directly.
Proposal 2: If there are available data for transmission in both LTE SL and NR SL, the SL priority can be determined by directly comparing the lowest PPPP of LTE SL data available for transmission and the lowest Priority Level of the NR SL data available for transmission. 
Observation 2: Based on the description in TS23.501, it is obvious that the Priority Level range of 5QI used for Uu is quite larger than the Priority Level range of PQI. Hence, they cannot be compared directly.
Proposal 3: Reuse the LTE Uu/SL prioritization rules for solving the Uu/SL collision in NR V2X:
· If there are UL transmissions related to RA procedure in Uu or Uu UL transmission is prioritized by upper layer, Uu UL Tx should be prioritized; 
· If the priority of SL Tx is below a (pre)configured threshold, SL Tx should be prioritized, otherwise, Uu UL Tx is prioritized.
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