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Introduction
In this contribution we summarize issues in NR V2X QoS Management (agenda item 7.2.4.4) and company views on these issues as expressed in the contributions listed in the appendix.

Issues

Issue 1: Minimum Required Communication Range (meters)
Some general guidance on this parameter can be found in SA2’s TR 23.786, the most recent version is V1.1.0. The current status appears to be that it is used in groupcast and is provided by the V2X layer to the AS layer along with the QoS parameters (see Solution #21: Group communication enhancement for NR PC5):
V2X Layer informs the Access Stratum Layer of the communication type, and QoS parameters (including 5QI) and Range for the group communication traffic

The issue to address is if this parameter is relevant for the physical layer; and, if the answer is yes, how it might be used. The following proposals on specific uses (or lack of any use) of this parameter were found in the contributions submitted to the QoS agenda item:
· Used for power control: R1-1901877, R1-1903171
· Used for control of other sidelink TX parameters, e.g. MCS: R1-1901877
· Used to avoid HARQ feedback by UEs outside target communication range: R1-1901936, R1-1903000
· Used to control the number of retransmissions (e.g. number of blind retransmissions, maximum number of retransmissions for groupcast with HARQ feedback): R1-1901877, R1-1903000, R1-1903171
· reliability should be interpreted in the condition of minimum required communication range: R1-1902205
· not necessary in the physical layer: R1-1901545
In addition, some contributions in other agenda items propose uses of minimum required communication range:
· Open loop power control for broadcast transmission: R1-1902274 (Samsung)
· Open loop power control for groupcast transmission: R1-1903164 (Ericsson)
· Link adaptation for groupcast: R1-1903185 (Ericsson)

Furthermore, one contribution pointed out that, if it is decided to use minimum required communication range in the physical layer, then it may need to be studied how to translate minimum required communication range (meters) into the physical layer (R1-1901998).
Assessment: The majority view seems to be that this parameter is relevant for RAN1 studies. However, it seems difficult to progress on this issue in the QoS AI; the proposed uses of the minimum required communication range parameter should be discussed in the appropriate agenda items (e.g. Physical layer procedures), and if any of the uses are agreed then the issue of whether to use the parameter is settled.

Proposal: 
Discuss the proposed uses of minimum required communication range in the appropriate agenda items.


Issue 2: Sidelink Congestion Metric(s)
In LTE V2X, Channel busy ratio (CBR) was specified as measurement of the resource utilization state of a resource pool. 
It has been agreed at RAN1#AH_1901 to study details of the congestion metric(s) for NR sidelink in the WI phase (if included in the WI scope).
Several contributions discuss sidelink congestion metric(s). However, given the previous agreement, the discussion shall be continued during the WI (if included in the WI scope).



Issue 3: Sidelink Congestion Control
The LTE V2X sidelink congestion control mechanism uses measurement of channel busy ratio CBR and channel occupancy ratio CR, and, based on current CBR, can require a UE to adapt its TX parameters (MCS, number of PSSCH subchannels, number of ReTX, transmit power) and to limit its CR.
It has been agreed at RAN1#AH_1901 to study details of congestion control for NR sidelink in the WI phase (if included in the WI scope).
Several contributions discuss sidelink congestion control. However, given the previous agreement, the discussion shall be continued during the WI (if included in the WI scope).

[bookmark: _Hlk1974289]Issue 4: Reporting of Sidelink Congestion Metric(s) to gNB
RAN1 have agreed to introduce at least one congestion metric for NR sidelink. 
In LTE V2X, the eNB can request UEs to report CBR measurement results.	
Several contributions propose that reporting of sidelink congestion metric(s) to the gNB be supported for NR V2X: R1-1901936, R1-1902580, R1-1903171.
Proposal: 
Discuss reporting of Sidelink Congestion Metric(s) to gNB during the WI phase (if included in WI scope).


Issue 5: QoS-based Resource Pool Segregation/Prioritization
R12 ProSe sidelink supported resource segregation based on QoS by associating a priority list with each transmit resource pool (priority-based resource pool selection). No such mechanism was defined for the LTE V2X sidelink.
This topic was addressed in two contributions:
· Study resource pool prioritization based on different QoS parameters (R1-1902104)
· support transmissions with different QoS within the same resource pool (R1-1902604)

Proposal: 
Discuss if QoS-based resource pool segregation/prioritization should be supported.

Issue 6: Sidelink Preemption
Several contributions  (R1-1901877, R1-1901998, R1-1902580, R1-1902715, R1-1903171) proposed under this AI to study or support preemption by a high priority/short latency transmission of one UE of a lower-priority/longer latency transmission of another UE; however, for mode 2, this concept was also proposed under AIs “Physical layer structure” and “Resource allocation mechanism”, for mode 1 this concept is also proposed under AI “Uu-based sidelink resource allocation/configuration”.


Proposed conclusion: 
To avoid overlap, discuss sidelink preemption mechanisms in the appropriate other agenda item(s), discuss how and when to use such preemption mechanisms in the QoS Management agenda item.


Issue 7: For sidelink, are QoS-related attributes signaled over the air (e.g. in SCI)?
One of the intended uses of QoS-related attribute “priority” is for resolution of inter-UE contention for resources. 
In LTE V2X, PPPP was included in SCI format 1 for this purpose (field “Priority”). Note that LTE’s PPPP encodes both priority and latency.
Several contributions proposed that priority be signaled over the air: R1-1901877, R1-1902487, R1-1903000.


Proposal for offline consensus:
Include a “priority” field in the SCI for NR V2X sidelink.

If this can be agreed then it next needs to be discussed if this field in the SCI is a direct copy of the priority QoS parameter, or should be a composite field encoding priority, latency/PDD and/or reliability/PER requirement.

Issue 8: Traffic Characteristics
R1-1902487 proposed: Consult with SA2 WG whether upper layers can … provide additional data on transmission rate (e.g. period / packet size or statistical information) for NR–V2X communication.
Alternatives:
· Desirable that it be specified that higher layers provide additional traffic characteristics such as packet size and packet arrival statistics.
· Can be up to UE implementation (similar to e.g. deriving resource reservation interval in LTE V2X).

Proposal: 
Discuss if RAN1 needs to liaise with SA2 on providing detailed traffic characteristics.


Issue 9: Specific Uses of QoS parameters in the physical layer
Several contributions proposed specific uses of QoS parameters in the physical layer:
Priority
· for sensing and resource selection procedures (including preemption operation) R1-1901936
· used to handle intra and inter UE transmission conflicts R1-1902487
· in channel access and resource selection procedures R1-1902487
· Based on RSRP level, Priority Level of the reserved resource and Priority Level of own packet a UE can decide to occupy reserved resource if no other free resource is available R1-1903000
· Based on Distance, Priority Level of the reserved resource and Priority Level of own packet a UE can decide to occupy reserved resource if no other free resource is available R1-1903000


Latency/PDB
· setting selection window R1-1901936
· allowing redundant transmission. R1-1901936
· used in channel access and resource selection procedures at the transmitter side (e.g. to determine window for resource selection) R1-1902487
· Transmitter UE select transmission and retransmission resources within provided Packet Delay Budget R1-1903000


Reliability/PER
· transmission parameter adjustment (e.g. MCS, RB size, power control, HARQ retransmission, MIMO scheme selection) R1-1901936
· Packet Error Rate and Minimum Communication Range parameters are used by transmitter to decide required number of blind retransmissions in case of broadcast and maximum number of retransmissions and need for transmission of HARQ feedback in case of groupcast. R1-1903000

Proposals not specific to a single QoS parameter
· QoS to control enabling/disabling HARQ feedback: R1-1901998
· When PSCCH and its associated PSSCH are multiplexed with ‘Option 3’, the transmission parameters (e.g., number of symbols occupied by the PSCCH) are configured according to the QoS needs (R1-1901545)
· UE can be configured with a mapping between resource allocation mode and PC5 QoS range (R1-1901829)
· A mapping relationship can be built up between HARQ-ACK utilization and QoS requirements. R1-1901998


Proposed conclusion: 
To avoid overlap, discuss specific uses of QoS parameters in the appropriate other agenda item(s).



Background
Objective
At RAN#80, a study item “Study on NR V2X” (FS_NR_V2X) was approved ‎[1]. One of the objectives deals with QoS management:
5: QoS management [RAN1, RAN2]:
· Study technical solutions for QoS management of the radio interface (including both Uu and sidelink) used for V2X operations based on input from SA2

Earlier Agreements

At RAN1#94, the following agreement was reached [3]:

Agreements:
From RAN1 perspective, at least the following QoS-related parameters relevant to physical layer studies are considered: 
· Priority 
· latency
· reliability


The following agreement was reached at RAN1#94bis [4]:
Agreements:
RAN1 studies further how to use 
· priority, 
· latency,
· reliability,
· minimum required communication range (as defined by higher layers) if agreed to use
in the physical layer aspects of at least 
· resource allocation and 
· congestion control and 
· resolution of in-device coexistence issues and 
· power control

The following conclusion was reached at RAN1#95 [5]:
Conclusion: 
· Selection of QoS model (QoS Flow or per-packet QoS) for the NR V2X sidelink is outside the scope of RAN1



The following agreements have been reached at RAN1#AH_1901 [6]:
Agreements:
· [bookmark: _Hlk1973266][bookmark: _Hlk1964336]Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)

Agreements:
· Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.



Appendix: Contributions used as basis for the summary
	R1-1901545
	QoS management for NR V2X
	Huawei, HiSilicon

	R1-1901829
	Discussion on QoS management for NR V2X
	vivo

	R1-1901877
	Discussion on QoS management
	ZTE, Sanechips

	R1-1901901
	On congestion level indication in resource pool configuration
	AT&T

	R1-1901936
	Discussion on QoS management for NR V2X
	LG Electronics

	R1-1901998
	QoS management in NR V2X
	CATT

	R1-1902104
	QoS Management for NR V2X
	Fraunhofer IIS, Fraunhofer HHI

	R1-1902205
	Discussion on QoS management for NR V2X
	Panasonic

	R1-1902290
	On QoS management for NR V2X
	Samsung

	R1-1902391
	Further considerations on QoS management for NR-V2X
	OPPO

	R1-1902406
	Considerations on issue for resource sharing among different QoS levels
	ITRI

	R1-1902487
	QoS and congestion control for NR V2X sidelink communication
	Intel Corporation

	R1-1902580
	On QoS Management
	Nokia, Nokia Shanghai Bell

	R1-1902604
	Discussion on QoS Management 
	InterDigital, Inc.

	R1-1902715
	Considerations on sidelink QoS management
	Spreadtrum Communications

	R1-1903000
	Design aspects and requirements for QoS
	Qualcomm Incorporated

	R1-1903171
	Remaining RAN1 issues for NR SL QoS
	Ericsson



References
1. [bookmark: _Ref513823147]RP-182491, “Revised SID: Study on NR V2X”
1. TR 37.885, Study on evaluation methodology of new Vehicle-to-Everything V2X use cases for LTE and NR
1. RAN1#94 chairman notes
1. RAN1#94bis chairman notes
1. RAN1#95 chairman notes
1. RAN1 AdHoc 1901 chairman notes



