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Introduction
In this contribution we summarize issues in NR V2X QoS Management (agenda item 7.2.4.6) and company views on these issues as expressed in the contributions listed in the appendix.

Issues

Topic 1.1: Sidelink Congestion Control - CBR



In LTE V2X, Channel busy ratio (CBR) was specified as measurement of the resource utilization state of a resource pool. The definition of CBR can be found in TS 36.214 section 5.1.30, and the relevant part of the definition is reproduced below for convenience:

	Channel busy ratio (CBR) measured in subframe n is defined as follows:
-	For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 

NOTE:	The subframe index is based on physical subframe index




In LTE V2X, S-RSSI is defined over one subchannel in the frequency domain and one subframe in the time domain, measuring total received power over all SC-FDMA symbols except the first and the last symbol in the subframe.

At RAN1#96b, RAN1 agreed that “LTE CBR is the baseline for defining NR CBR”. We then need to decide which modifications, if any, are required or desirable for the definition of NR CBR. 
The following issues were discussed in contributions:
Issue 1.1.1: CBR - Treatment of PSSCH, PSSCH, PSFCH resources
This issue needs to be considered because of the following differences between LTE and NR V2X sidelink:
· Different multiplexing of PSCCH and PSSCH
· Introduction of PSFCH

[ Huawei, HiSilicon ] propose, at least for multiplexing option 3, to define a single PSSCH/PSCCH CBR and to exclude PSFCH resources.
[Nokia] propose to exclude PSFCH resources and to study if a separate congestion metric for PSFCH should be defined.
[InterDigital] propose that CBR calculation be based on slot structure (hence taking into account that some symbols in the slot are used for PSFCH).
[Spreadtrum] propose to study whether to introduce CBR on PSFCH.
[OPPO] propose, for multiplexing option 3, to measure CBR only over the PSSCH resource pool, not the PSCCH resource pool.

Feature lead view: There is no urgency to settle this issue and it may be beneficial to wait for further progress on PSSCH/PSCCH multiplexing options and on PSFCH before deciding this.
[bookmark: _GoBack] 
Issue 1.1.2: CBR measurement time window size
In LTE this window size is fixed to 100 subframes in the specification.
[Nokia] propose to support (pre)configuration of this window size.
[Spreadtrum] propose to support multiple sizes of this window.
[Fraunhofer] propose to adapt the window size according to the QoS level.

Feature lead view: Better understanding of the motivation and potential benefits is needed.


Topic 1.2: Congestion Control Procedure

Issue 1.2: Sidelink Congestion Control Procedure
The LTE V2X sidelink congestion control procedure uses measurement of the transmit resource pool’s channel busy ratio CBR and the UE’s own channel occupancy ratio CR. It allows the network to (pre)configure a mapping from (CBR, PPPP) to a TX configuration (RRC parameter SL-CBR-PSSCH-TxConfig), which consists of an upper bound on CR and a range of TX parameters (RRC parameter SL-PSSCH-TxParameters), which includes MCS, number of subchannels for PSSCH, number of retransmissions and transmit power. The UE is required to adapt its TX parameters (MCS, number of PSSCH subchannels, number of ReTX, transmit power) and to limit its CR according to these (pre)configured congestion control settings. As far as QoS attributes are concerned, note that the congestion control procedure only takes PPPP into account, PPPR is not considered (PPPR was introduced in Rel-15, while the congestion control procedure was defined in Rel-14).
Several contributions discuss sidelink congestion control [Huawei, HiSilicon; Nokia; vivo; DOCOMO; Spreadtrum; Fujitsu; ZTE, SaneChips; OPPO; Intel; LGE; InterDigital; Ericsson; Qualcomm; Fraunhofer]. The prevailing view seems to be that LTE V2X sidelink congestion control can be used at least as starting point.
Proposal for agreement:
LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.

Topic 1.3: CBR Reporting to gNB

RAN1 have concluded during the SI that “It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB”. RAN1 have agreed to define at least NR CBR as sidelink congestion metric.
Issue 1.3.1: CBR Reporting to gNB - General
[ Huawei, HiSilicon; Nokia; DOCOMO; CATT; Spreadtrum ] propose to support reporting CBR to the gNB.

Proposal for agreement:
Reporting of CBR to the gNB is supported.



Topic 2: QoS
Issue 2.1: 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, the LTE V2X sidelink was designed to support transmission of all QoS levels in the same resource pool and it defined mechanisms to take QoS into account for procedures such as resource selection and congestion control. For the LTE V2X sidelink there is no AS mechanism to map a QoS level to specific resource pools. However, there is a higher layer configuration mechanism which allows mapping a service to specific carrier frequencies (TS 24.385); so, if e.g. a service has stringent QoS requirements then that higher layer mechanism allows mapping that service to one or more specific carriers.
In the current meeting, this topic was addressed in one contribution:
· [InterDigital]: NR V2X support transmissions with different QoS within the same or different resource pool

It is probably the common understanding of most companies that the NR sidelink design must support the coexistence of transmissions of all QoS levels within the same resource pool. It might be beneficial to explicitly confirm this understanding.
Proposed Conclusion:
The NR V2X sidelink is designed to support transmission of multiple QoS levels in a resource pool.

In a previous meeting, Fraunhofer (R1-1902104) expressed the following view:
· Study resource pool prioritization based on different QoS parameters
Note that this does not imply that transmission of multiple QoS levels in one pool is not supported, only that a relationship between QoS and resource pools can be configured such that some QoS levels can be excluded from a pool. Any such mechanism can be left to higher layer.
Proposed Conclusion:
Further discuss if QoS-based pool prioritization/segregation shall be supported.

Issue 2.2: Sidelink Preemption
Several contributions  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).


Issue 2.3: 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 the concept of priority and latency/packet delay budget PDB.
Several contributions proposed that priority be signaled over the air: Nokia; vivo; ZTE, SaneChips; Intel; Qualcomm.
As for the exact mechanism for signalling, some contributions explicitly propose inclusion in the SCI, some contributions leave the exact mechanism open.
Regarding the exact QoS information to signal, some contributions explicitly propose priority, some leave it open.
With this issue, there is potential overlap with other agenda items:
· SCI contents are discussed under 7.2.4.1;
· Use of QoS information obtained from sensing other UE’s transmissions in mode 2 resource selection is discussed under AI 7.2.4.2.2.
Proposal:
To avoid overlap, discuss physical layer signaling of QoS-related parameters in the appropriate other agenda item(s).




Background
WI Objectives
At RAN#83, a new work item “5G V2X with NR sidelink” (5G_V2X_NRSL) was approved ‎[1]. Two of the objectives are relevant for the present agenda item:

	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· …
· Congestion control [RAN1, RAN2]
4. Specify support for QoS management [RAN2, RAN3, RAN1]




Earlier Agreements
The following relevant agreements have been reached in previous meetings:
QoS
	Agreements:
From RAN1 perspective, at least the following QoS-related parameters relevant to physical layer studies are considered: 
· Priority 
· latency
· reliability




	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




Sidelink Congestion Control

	Agreements:
· 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.




	Conclusion:
· It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB
· Consequently, it is recommended to specify the corresponding details in the WI phase




	Agreements:
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
· [bookmark: _Hlk8884555]LTE CBR is the baseline for defining NR CBR.






Appendix: Contributions used as basis for the summary
	R1-1906016
	QoS management for congestion control in NR V2X
	Huawei, HiSilicon

	R1-1906080
	Discussion of QoS management for sidelink
	Nokia, Nokia Shanghai Bell

	R1-1906143
	QoS management for sidelink
	vivo

	R1-1906210
	Congestion Control for NR Sidelink
	NTT DOCOMO, INC.

	R1-1906320
	QoS management in NR V2X
	CATT

	R1-1906365
	Considerations on sidelink congestion control
	Spreadtrum Communications

	R1-1906396
	Discussion on Qos management
	NEC

	R1-1906443
	Discussion on QoS management for NR sidelink
	Fujitsu

	R1-1906471
	Discussion on QoS management
	ZTE, Sanechips

	R1-1906479
	Discussion on congestion control metrics
	OPPO

	R1-1906800
	QoS and congestion control for NR V2X sidelink communication
	Intel Corporation

	R1-1906942
	On QoS Management for NR V2X
	Samsung

	R1-1907019
	Discussion on QoS management for NR sidelink
	LG Electronics

	R1-1907098
	Congestion control and QoS Management for NR-V2X
	InterDigital, Inc.

	R1-1907144
	On congestion control for NR SL
	Ericsson

	R1-1907235
	QoS management for sidelink discussion
	ITRI

	R1-1907275
	QoS management and congestion control for sidelink
	Qualcomm Incorporated

	R1-1907477
	QoS Management for NR sidelink
	Fraunhofer IIS, Fraunhofer HHI
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