3GPP TSG RAN WG1 Ad-Hoc Meeting 1901		R1-1901290	
Taipei, Taiwan, 21st – 25th January, 2019

Source:	Nokia, Nokia Shanghai Bell 
Title:	Summary of AI 7.2.4.4, QoS Management
Agenda item:	7.2.4.4
Document for:	Discussion and Decision

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 V1.0.0. 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).
The issue to address is if this parameter is relevant for RAN1 studies; and, if the answer is yes, how it might be used. The following proposals were found in the contributions reviewed for this summary:
· Used for power control: R1-1900291, R1-1901217, R1-1900358, R1-1900770
· Used for control of other sidelink TX parameters, e.g. MCS: R1-1900358
· Used to avoid HARQ feedback by UEs outside target communication range: R1-1900653, R1-1900890
· not clear how it can be used in physical layer procedures: R1-1900029

The majority view seems to be that this parameter is relevant for RAN1 studies. 

Offline agreement
Further study use of minimum required communication range in physical layer procedures when provided by the higher layer.
· For some, but not necessarily all, potential uses, it may need to be studied how to translate minimum required communication range (which is provided in metres) into the physical layer
· This does not imply that any specific uses will be agreed by RAN1.


Issue 2: 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. Several companies propose to reuse this metric for the NR sidelink.
Options:
· CBR (R1-1900029, R1-1900358, R1-1900653, R1-1900704, R1-1900770, R1-1900890, R1-1900967, R1-1901162, R1-1901217)
· New metric in addition to CBR (R1-1900254)
If CBR is to be reused for the NR sidelink then some adaptations may be required; e.g. LTE’s CBR is defined in terms of subchannels, but the subchannel concept has not been agreed for the NR sidelink yet. 
Moreover, enhancements to CBR can be considered:
· Study if the CBR sensing window should be adapted based on QoS requirements (R1-1900358)
· NR V2X CBR calculation is based on the resource granularity of a sidelink transmission (R1-1900770)

There appears to be consensus to use CBR at least as starting point for one sidelink congestion metric.

Offline agreement:
CBR, adapted to the NR sidelink, is defined as sidelink congestion metric.
Additional metrics for the resource utilization/congestion state of a resource pool are not precluded.
FFS details on how to adapt the definition of CBR to the NR sidelink



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.
Several companies propose reuse of the LTE V2X congestion control or using it at least as starting point (R1-1900029, R1-1900653, R1-1900770, R1-1900779, R1-1900890, R1-1900967).

Offline agreement:
RAN1 concludes that congestion control is supported at least for sidelink mode 2. 
[bookmark: _GoBack]Note: congestion control will be covered in the work item phase, not in this SI.




Issue 4: 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.
This issue was raised again in one contribution:
· Study QoS based resource pool segregation and selection (R1-1900358)

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

Issue 5: Sidelink Preemption
Several contributions  (R1-1900291, R1-1900327, R1-1900358, R1-1900704, R1-1900653, R1-1900967, R1-1901162, R1-1901217) 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 6: 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.
R1-1900487 proposed that priority be signaled over the air.

Proposal for agreement:
Further study which QoS-related attributes, if any, should be included in SCI.

Issue 7: Sidelink Resource Fragmentation Metric(s)
R1-1900254 made a detailed proposal for new sidelink resource fragmentation metrics, Maximum contiguous subchannel number ratio in subframe (MCSNRS) and Channel Idle Ratio (CIR). 
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 metrics for resource fragmentation.

Proposed Conclusion: 
RAN1 to discuss whether to take sidelink resource fragmentation into account (in the resource allocation agenda item).

Issue 8: Traffic Characteristics
Intel 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.



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


Appendix: Contributions used as basis for the summary
	R1-1900029
	QoS management for NR V2X
	Huawei, HiSilicon

	R1-1900254
	Discussion on QoS-related Fragmentation Metric in NR-V2X
	Fujitsu

	R1-1900291
	Discussion on QoS management in NR-V2X
	OPPO

	R1-1900327
	QoS management in NR V2X
	CATT

	R1-1900358
	QoS Management for NR V2X
	Fraunhofer IIS, Fraunhofer HHI

	R1-1900465
	Considerations on resource sharing among different QoS levels
	ITRI

	R1-1900487
	Sidelink QoS management and congestion control for NR V2X communication
	Intel Corporation

	R1-1900646
	Discussion on QoS management for NR V2X
	Panasonic

	R1-1900653
	Discussion on QoS management for NR V2X
	LG Electronics

	R1-1900704
	Considerations on sidelink QoS management
	Spreadtrum Communications

	R1-1900770
	Discussion on Range Requirement and CBR/CR in NR V2X
	InterDigital, Inc.

	R1-1900779
	Discussion on QoS management
	ZTE, Sanechips

	R1-1900890
	Design aspects and requirements for QoS
	Qualcomm Incorporated

	R1-1900967
	Sidelink QoS management for NR V2X
	NTT DOCOMO, INC.

	R1-1901061
	On QoS management for NR V2X
	Samsung

	R1-1901162
	On QoS Management
	Nokia, Nokia Shanghai Bell

	R1-1901217
	QoS related Layer 1 procedures for NR SL
	Ericsson
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