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1 Introduction

SL MAC provides the function of logical channel prioritization [1]. 

	-
SL specific logical channel prioritization, at least for broadcast;


This contribution is to discuss logical channel prioritization in NR sidelink.
2 Discussion
In LTE-V2X [2], SL LCP operation is specified based on a priority which is the PPPP. SL resource is allocated to the sidelink logical channel with the highest priority first and then for other sidelink logical channel(s) in decreasing order of priority.

	5.14.1.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed. Each sidelink logical channel has an associated priority which is the PPPP. Multiple sidelink logical channels may have the same associated priority. The mapping between priority and LCID is left for UE implementation.

The MAC entity shall perform the following Logical Channel Prioritization procedure either for each SCI transmitted in an SC period in sidelink communication, or for each SCI corresponding to a new transmission in V2X sidelink communication:

-
The MAC entity shall allocate resources to the sidelink logical channels in the following steps:

-
Only consider sidelink logical channels not previously selected for this SC period and the SC periods (if any) which are overlapping with this SC period, to have data available for transmission in sidelink communication.
-
Step 0: Select a ProSe Destination, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;

-
For each MAC PDU associated to the SCI:

-
Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;

-
Step 2: if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally.


In normative work, RAN2 needs to specify sidelink logical channel prioritization procedure for SL groupcast and SL unicast where logical channel(s) is configured as SL broadcast in LTE-V2X.
SA2 decided that Per-flow QoS model for PC5 QoS management shall be applied for NR based unicast, groupcast and broadcast PC5 communication [3]. According to [3], for broadcast and groupcast modes of V2X communication over NR based PC5, standardized PQI values are applied by the UE, as there is no signalling over PC5 reference point for these cases. 

Therefore, for SL unicast, groupcast and broadcast, the priority information associated to each PQI can be (pre-) configured and the logical channel prioritization function is applicable based on the (pre-) configured priority information. 

Proposal 1. The priority information based on PQI can be (pre-)configured for all the cast types (i.e., SL unicast, groupcast, broadcast).

The priority based logical channel prioritization can be used in NR-V2X SL and then the priority should be specified for NR-V2X.

Observation 1. A reference for the priority needs to be defined for SL logical channel prioritization. 

There may be two options how to specify the priority information for SL LCP. 

Option 1) Use Default Priority Level of PQI in [3] 
[3] specifies the one-to-one mapping of standardized PQI values to PC5 QoS characteristics as the table below. The Default Priority Level has the same format and meaning as that of the ProSe Per-Packet Priority (PPPP) defined in [4]. The lower value of the Default Priority Level can take higher priority. The priority of SL logical channel can be decided based on PQI of the associated V2X service. 

	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
(NOTE 1)
	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
	
	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.



Option 2) Define priority index for NR SL
As PPPP in LTE-V2X, an index for priority is tagged into a V2X packet. The lower priority index can have higher priority for LCP. The handling of priority index is up to upper layer. 

Proposal 2. RAN2 is asked to define the priority information for SL LCP: either 1) use Default Priority Level of PQI or 2) define priority index as PPPP.
Once a reference of the priority information is defined, then the reference can be used for UL/SL TX prioritization in NR-V2X as PPPP is used as a reference in LTE based V2X. Then the priority information is applied for sidelink MAC PDU to check SL prioritization over the UL transmission or vice versa.
Proposal 3. The defined priority information for SL LCP can be used for UL/SL TX prioritization.

3 Conclusion

Based on the above, we made the following observation:
Observation 1. A reference for the priority needs to be defined for SL logical channel prioritization. 

RAN2 is requested to discuss and capture the following proposal:
Proposal 1. The priority information based on PQI can be (pre-)configured for all the cast types (i.e., SL unicast, groupcast, broadcast).

Proposal 2. RAN2 is asked to define the priority information for SL LCP: either 1) use Default Priority Level of PQI or 2) define priority index as PPPP.

Proposal 3. The defined priority information for SL LCP can be used for UL/SL TX prioritization.
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