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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.
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


Issues
Issue 0: How to use the QoS-related Parameters

Offline consensus
RAN1 studies further how to use 
· priority, 
· latency,
· reliability and/or 
· 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


Issue 1: Sidelink QoS Model (QoS Flow or per-packet QoS)
The LTE V2X sidelink uses the concept of per-packet QoS (PPPP and PPPR); for 5G on the other hand, TS 23.501 defines the concept of QoS flows. What should be the QoS model used for the NR V2X sidelink? 
Alternatives:
1. Up to RAN2/SA2 (Huawei, Intel)
2. per-packet for broadcast and groupcast, per-bearer for unicast (Qualcomm)

Proposed Conclusion: 
Selection of QoS model (QoS Flow or per-packet QoS) for the NR V2X sidelink is outside the scope of RAN1/up to RAN2/SA2.





Issue 2: Uu QoS 
Several contributions discussed the QoS framework for V2X over Uu:
According to Huawei, the QoS framework for 5G system can be used for eV2X services over the Uu interface, while according to ZTE the 5G QoS framework can be used at least as baseline.
From the RAN1 point of view the main question is if any additional physical layer support is needed. Intel proposed to not introduce additional physical layer support to handle QoS for eV2X services on NR Uu, and no other company proposed to study any such support. On the other hand, it is conceivable that RAN2 might in the future request additional physical layer support. So it may be premature to make any agreement on this now.

Proposed Agreement:
5G QoS framework can be used for V2X over Uu.

Issue 3: QoS-related Attributes
Several contributions discuss applicable QoS characteristics/QoS attributes in addition to those agreed at RAN1#94. 
· Traffic type (CATT) {unicast, groupcast, broadcast}
· Minimum communication range (ZTE, Intel, InterDigital, Qualcomm) and/or target geographical area (Nokia)
· Data rate (CATT, ZTE
· Transmission rate in terms of messages/second (ZTE, Intel)
· Payload size (ZTE)
· More detailed traffic characteristics, e.g. statistics of packet size and packet arrival (Intel)
· Anything else from 5QI set of QoS characteristics?
· Resource type { non-GBR, GBR, delay-critical GBR }
· MDBV Maximum Data Burst Volume
· averaging window
Notes: 
· {unicast, groupcast, broadcast} is already covered by another agreement reached under AI 7.2.4.1.1.
On the other hand, one contribution from Samsung argues that this issue is outside RAN1 study scope and proposes that RAN1 just send an LS to RAN2 and SA2 to ask the QoS parameters to be used for NR sidelink.

Proposed Conclusion: 
While definition of QoS parameters and characteristics is outside the scope of RAN1, RAN1 needs to make certain assumptions about which QoS-related information will be available.
RAN1 to discuss further which, if any, of the proposed attributes are relevant to RAN1 studies.



Issue 4: Traffic Characteristics
Intel proposed: Ask SA2 if traffic characteristics such as packet size and packet arrival statistics can be provided for eV2X services.
Alternatives:
· Desirable that it be specified that higher layers provide 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 5: 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. Intel and InterDigital proposed that (at least) priority be signaled over the air.
In LTE V2X, PPPP was included in SCI format 1 for this purpose (field “Priority”). Note that PPPP encodes both priority and latency.
[bookmark: _GoBack]
Proposed Agreement:
Including QoS-related attributes, at least priority, in SCI is supported.

Issue 6: QoS-related Metrics and Measurements
Some metrics mentioned in contributions (also see issues below on sidelink congestion and resource fragmentation metrics):
· TX/RX related: ACK/NAK ratio, BLER, PRR, PIR, packet loss rate, packet delay measurement;
· channel related: CBR, CR, RSRP / RSSI / RSRQ, and CQI;
· synchronization-related metrics;
· positioning-related metrics.
Note: Positioning is not in scope of this study item. It seems hence questionable if positioning-related metrics are in scope.

Proposal: Further discuss which QoS-related metrics and measurements are beneficial.


Issue 7: Sidelink Congestion Metric(s)
Several contributions discuss sidelink congestion metric(s). 
In LTE V2X, Channel busy ratio (CBR) was specified as measurement of the resource utilization state of a resource pool.
Options:
· CBR (InterDigital, DOCOMO, Nokia)
· New metric in addition to CBR (Fujitsu)
The concept of resource pool has not been agreed yet for NR sidelink, hence “resource pool” is in brackets in the following proposals and it might be premature to agree congestion metrics:
Proposal: RAN1 concludes that defining sidelink congestion metric(s) to describe the resource utilization/congestion state of a [ resource pool ] is beneficial.
Proposal: RAN1 concludes that CBR, adapted to NR sidelink [ resource pool ] definition if needed, is beneficial.
Proposal: RAN1 to study benefits of additional metrics for the resource utilization/congestion state of a [ resource pool ].

Issue 8: Sidelink Resource Fragmentation Metric(s)
Fujitsu made a detailed proposal for a new sidelink resource fragmentation metric, Maximum contiguous subchannel number ratio in subframe (MCSNRS). However, there is currently no agreement that resource fragmentation needs to be taken into account in sidelink resource allocation, it may hence be premature to discuss resource fragmentation metrics.
Proposed Conclusion: 
RAN1 to discuss whether to take sidelink resource fragmentation into account (in the resource allocation agenda item).

Issue 9: Reporting of QoS-related Measurements (if any such measurements are agreed)
If any QoS-related metrics and measurements are agreed the question then arises when and how they should be reported, e.g. to the network over Uu, to other UEs over sidelink. 
This may be mainly a RAN2 topic and depends on progress on Issue 6 (identifying the metrics and measurements), hence I propose to visit this again later.

Issue 10: Sidelink Admission Control
Ericsson stressed the need for sidelink admission control. However, this topic can be led by RAN2, with RAN1 getting involved only if requested by RAN2.
Proposed Conclusion: 
RAN1 does not plan to study sidelink admission control unless requested by RAN2.

Issue 11: Sidelink Congestion Control
In the contributions reviewed for this summary, there were no specific proposals on this topic, apart from the sidelink congestion metrics already covered in a separate issue.

Issue 12: Sidelink Resource sharing/Coexistence among different QoS levels
R12 ProSe sidelink supported resource segregation based on QoS by associating a priority list with each resource pool (priority-based resource pool selection). No such mechanism was defined for the LTE V2X sidelink.
[bookmark: _Hlk526757714]InterDigital proposed that RAN1 study methods to efficiently multiplex UEs with different data rate requirements on the same sidelink resource pool(s). Since data rate is one aspect of QoS, this can perhaps be generalized to multiplexing of services with different QoS requirements.
No contribution proposed QoS-based resource pool selection.

Proposed Agreements
RAN1 studies methods to efficiently multiplex services with different QoS requirements on the same sidelink [ resource pool(s) ].
RAN1 to discuss if QoS-based [ resource pool ] selection should be considered or can be ruled out.

Issue 13: Sidelink Preemption
Proposed by several companies (OPPO, Intel, InterDigital) under this AI to let a high priority transmission of one UE preempt a lower-priority transmission of another UE; but also proposed under AIs “Support of unicast, groupcast and broadcast”, “Resource allocation mechanism” and “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 14: UE assistance information for gNB-scheduled sidelink
Intel discussed reporting of QoS/traffic assistance information to the gNB by the UE. 

Proposed agreement:
RAN1 to study reporting of QoS/traffic assistance information to the gNB by the UE for mode 1 sidelink.

Issue 15: Sidelink Receiver knowledge of QoS-related attributes
Qualcomm discussed receiver knowledge of QoS-related attributes and proposed that for sidelink broadcast and multicast the QoS mechanism be based on sender-side knowledge of QoS-related attributes and that mechanisms requiring receiver knowledge of these attributes be treated as optional optimization. However, this may be a topic to be addressed primarily by RAN2.

Appendix: Contributions used as basis for the summary


	R1-1810145
	QoS management for NR V2X
	Huawei, HiSilicon

	R1-1810288
	Discussion on QoS management for NR V2X
	LG Electronics

	R1-1810546
	QoS management in NR V2X
	CATT

	R1-1810728
	Discussion on QoS management
	ZTE

	R1-1810780
	QoS management for NR V2X communication
	Intel Corporation

	R1-1810874
	Discussion on QoS management for NR V2X
	Samsung

	R1-1810944
	Discussion on resource sharing among different QoS levels
	ITRI

	R1-1810980
	Discussion on QoS management in NR-V2X
	Guangdong OPPO Mobile Telecom.

	R1-1811116
	QoS Management for NR V2X
	InterDigital, Inc.

	R1-1811267
	Design aspects and requirements for QoS
	Qualcomm Incorporated

	R1-1811312
	Discussion on QoS-related Fragmentation Metric in NR-V2X
	Fujitsu Limited

	R1-1811339
	Sidelink QoS management
	NTT DOCOMO, INC.

	R1-1811433
	On QoS Management
	Nokia, Nokia Shanghai Bell

	R1-1811601
	NR sidelink QoS handling
	Ericsson
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