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1 Introduction

In RAN2#105bis [1], the following has been agreed for logical channel prioritization (LCP):
Agreements on LCP: 

1: Restrictions to SL LCP procedure may be considered at least based on different casting modes. FFS whether destination id can distinguish casting mode.

In RAN2#106 [2], the following has been agreed:
Agreements on LCP: 

1: 
As, in release 16, only single carrier is used for SL transmission, RAN2 assumes mapping restriction between SCS and Sidelink LCH should not be considered in SL LCP procedure. 

2:
Configured grant Type 1 is considered as SL LCP mapping restriction for Sidelink LCH.

3:
LCP restriction for Sidelink LCH is configured by NW for UE in IC. FFS on the need of preconfiguration option for UE in OOC.  

4:
Uu like starvation avoidance mechanism is applied to LCP.

5:
For Sidelink broadcast, different destinations (i.e. each Destination Layer 2 ID targeting specific broadcast service) are not multiplexed into the same MAC PDU. For Sidelink groupcast, different destinations (i.e. each Destination Layer 2 ID targeting specific group or groupcast service) are not multiplexed into the same MAC PDU. FFS for unicast case. 
In section 2, we discuss several remaining issues for logical channel prioritization.
2 Discussion
2.1 L2 Destination ID
Regarding the “FFS for unicast case” of whether different destinations can be multiplexed in the same MAC PDU. RAN2 has consulted with SA2 with a LS (R2-1908465) [3]. SA2 has sent RAN2 an LS response (S2-1908230 [4]) which clarifies the issue with the following answer:

Answer to Question 2:

Each UE of the PC5 unicast link self-assigns its source Layer 2 ID for the PC5 unicast link (see sub-clause 5.6.1.1 of TS 23.287). The initial signalling for the establishment of the PC5 unicast link may use a default destination Layer-2 ID associated with the service type (e.g. PSID/ITS-AID) configured for PC5 unicast link establishment, as specified in clause 5.1.2.1 (see-sub-clause 5.6.1.4 of TS 23.287).  The destination Layer 2 ID destined for SL unicast is obtained from the peer UE during the PC5 unicast link establishment procedure defined in sub-clause 6.3.3.1 (Layer-2 link establishment over PC5 reference point) and see sub-clause 5.6.1.4 of TS 23.287. The source Layer 2 ID of the peer UE is used as the destination Layer 2 ID for signalling and data traffic for this PC5 unicast link.  The PC5 unicast link Layer-2 IDs may change during the life of the PC5 unicast link (see sub-clause 5.6.1.4 & sub-clause 6.3.3.2 of TS 23.287).

Based on the LS reply and the agreed CR (S2-1908300 [5]), it is clear SA2 understanding is that different application layer IDs will be mapped to different Destination Layer 2 ID. And it is very possible that there would be multiple PC5 unicast links in V2X layer between a pair of UEs, if the UEs support multiple V2X applications. Each link is handled independently in upper layer procedures defined by SA2 (e.g., in PC5-S). As a result, for AS layer, it is not possible to recognize that multiple L2 Destination IDs belong to the same UE, unless some new AS layer procedure are introduced. 
Observation 1
For SL Unicast, current procedure does not allow the UE to know that different destinations belonging to the same target UE
In order for a UE to be aware that multiple destination L2 IDs belong to the same UE, a new signalling design is required. For example, during the PC5-RRC connection setup, a UE needs to disclose “all” L2 IDs which it currently is using for active SL unicast connections. This, nonetheless, is against the privacy requirement of V2X services. Thus, although there is some overhead in AS layer to have duplicate PC5-RRC connections established between a pair of UEs, we think it is not worth further optimizing this issue, at least in Rel-16. We therefore propose to not allow multiple L2 destinations to be used in a single sidelink MAC PDU.

Proposal 1
Transmitting a MAC PDU with multiple L2 destinations shall not be allowed for SL unicast.
2.2 Cast Type 

Regarding the “FFS whether destination id can distinguish casting mode”, We believe this is not possible. For a V2X service, multiple cast-types are allowed, as indicated in an earlier SA2 LS reply [3] about RAT selection issue. Therefore, the Destination L2 ID mapped from one V2X service may be used by multiple different cast-types. As a result, the 24-bit Destination L2 ID itself does not contain information bits which can be used to distinguish whether the transmission is broadcast, groupcast or unicast.

Proposal 2
Cast type needs to be considered specifically in LCP mapping restriction because destination L2 ID cannot distinguish cast type.

Finally, the cast type information must be transported over-the-air in PC5 interface, so the receiver can process the SL V2X transmission correspondingly. The “V’ field, as used in ProSe sidelink design, is able to indicate whether the sidelink communication is broadcast, or unicast/multicast from upper layer perspective. We believe it is beneficial to follow the same design and reuse the V field to explicity indicate the cast type associated with the destination L2 ID.  This can also make the sidelink design future proof.
Proposal 3
RAN2 to agree to use “V’ field in MAC header to convey cast type information over sidelink transmission.

2.3 “Range” for SL Groupcast
The usage of “range” as QoS parameter has recently been agreed in SA2, as cited below from subclause 5.4.2.4 of 3GPP TS 23.287 [6]:

The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort. Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ as defined in TS 38.300 [11], to achieve the QoS guarantee indicated by PC5 QoS parameters. 

Range is in the unit of meters. The UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may request a different range value, and the V2X layer ensures that it does not exceed the maximum Range value. 

Range is only used for groupcast communication over PC5 reference point. 
Based on the above specification, for a NR V2X groupcast service, the maximum communication range parameter is provisioned for a NR V2X groupcast application. However, for configuring a ‘maximal range value” per service, this does not mean there is only one fixed range level per service. It is clear that “a V2X service may request a different range value”. Thus, in general, we cannot assume groupcast transmissions to a Destination Layer 2 ID all have the identical ranges. Instead, with varying range requirement of different QoS flows, not all of the groupcast traffic can be multiplexed in the same MAC PDU.

Proposal 4
Communication range requirement needs to be considered in Sidelink LCP procedure.
To address this issue in LCP, we can consider two options:

a) Configure LCP Mapping restriction between “range” requirement and Sidelink LCH

b) V2X service data with different range requirements cannot be multiplexed into the same Sidelink MAC PDU

In the 2nd option, since there is no granularity of range levels specified yet, it is possible that every two MAC SDUs with slightly different ranges will be forced to be placed in separate MAC PDUs. This is an overly conservative scheme and not optimal for radio resource efficiency. Option a) is more flexible and resource efficient.

Proposal 5
Configure the LCP mapping restriction between minimum communication range requirement and Sidelink LCH.

2.4 Priority vs PDB mis-alignment 

Then, regarding another QoS characteristic “Packet Delay Budget (PDB)”, it has not been considered in LCP procedure in LTE V2X because it has been assumed that higher priority packets will always have shorter latency requirements. Thus, dealing with the priority (PPPP) requirements will take care of the latency issue as well, since AS layers define preferential treatments for high PPPP packets in regards of resource selections. NR V2X, nonetheless, supports a larger variety of V2X services than LTE V2X. Based on the current PQI table (Table 5.4.4.-1 in 3GPP TS 23.287 shown below), the above assumption is no longer true.   
Table 5.4.4-1: 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. 


For example, traffic of PQI 58 has a priority 4, which is higher than the traffic of PQI 56 and 57. However, the PDB associated with PQI 58 is 100ms, which is much higher than the PDB associated with PQI 56 and 57 (20ms and 25ms, respectively). As a result, RAN2 need also consider PDB in the SL LCP procedure because traffic with stricter PDB may need to be delivered first. Otherwise, as SL grants are first used by higher priority logical channels with large PDB, the packet with smaller PDB may be unable to find proper resource to use. 

Proposal 6
RAN2 discuss how to handle the mis-alignment of priority value and PDB value in LCP procedure, i.e., whether to choose LCH of higher-priority QoS or LCH of lower PDB requirement.
If RAN2 cannot decide on this aspect itself, maybe RAN2 can solicit SA2 view on this and ask on what circumstances this mis-alignment configuration make sense and what is the recommended way to solve this issue.

Proposal 7
RAN2 send an LS to SA2 asking for clarification of mis-aligned priority and PDB requirements.

3 Conclusion
Based on the discussion in section 2, we propose the following:

Proposal 1
Transmitting a MAC PDU with multiple L2 destinations shall not be allowed for SL unicast.

Proposal 2
Cast type needs to be considered specifically in LCP mapping restriction because destination L2 ID cannot distinguish cast type.

Proposal 3
RAN2 to agree to use “V’ field in MAC header to convey cast type information over sidelink transmission.

Proposal 4
Communication range requirement needs to be considered in Sidelink LCP procedure.

Proposal 5
Configure the LCP mapping restriction between minimum communication range requirement and Sidelink LCH.

Proposal 6
RAN2 discuss how to handle the mis-alignment of priority value and PDB value in LCP procedure, i.e., whether to choose LCH of higher-priority QoS or LCH of lower PDB requirement.

Proposal 7
RAN2 send an LS to SA2 asking for clarification of mis-aligned priority and PDB requirements
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