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1 Introduction

In the RAN1#94bis meeting, QoS-related parameters and the impacts in the physical layer were discussed and the following were agreed:

	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


In this contribution we discuss the support of minimum required communication range in the physical layer aspects. Furthermore, QoS related measurements and reporting as well as congestion control is discussed.
2 Discussion
2.1  QoS Parameters to consider at the physical layer
Compared to LTE V2X, NR V2X is expected to support new scenarios e.g. vehicles platooning, extended sensors and remote driving which have more stringent requirements and may require additional handling by the AS layer for QoS management. Requirements of different scenarios are captured in TS 22.186 [1]. Minimum required communication range is one of the performance requirements for some scenarios. For example, performance requirements for extended sensors are shown in Table 1 and it includes required range. As it is highlighted in the table, for a same value of end-to-end latency (10 ms) and reliability (99.99%), there are two target values of the minimum required communication range i.e. 50 meters and 200 meters for sensor information sharing and video sharing respectively. In our view, RAN1 should study methods to meet different communication range with a given QoS requirement (e.g. reliability target). For example, MCS selection and/or number of repetitions/retransmissions could depend on the communication range. In addition, power control parameters could also depend on the required communication range. In LTE D2D discovery, three different values for the range were specified in [2]

 REF _Ref528680271 \r \h 
[3]: Short, Medium and Long. To meet different range, a UE uses different maximum transmit power for different range class.  As a minimum for NR V2x, a UE should also be configured with a maximum transmit power that the network configures for example based on range requirement.
Proposal 1:
The UE is configured with a maximum transmit power that depends on QoS.
Table 1 Performance requirements for extended sensors

	Communication scenario description
	Req #
	Payload (Bytes)
	Tx rate (Message /Sec)
	Max 
end-to-end

latency

(ms)
	Reliability (%)
	Data rate (Mbps)
	Min required communication range (meters)

	Scenario
	Degree
	
	
	
	
	
	
	

	Sensor information sharing between UEs supporting V2X application
	Lower 
degree of automation
	[R.5.4-001]
	1600
	10
	100
	99
	
	1000

	
	Higher degree of automation
	[R.5.4-002]
	
	
	10
	95
	25

(NOTE 1)
	

	
	
	[R.5.4-003]
	
	
	3
	99.999
	50
	200

	
	
	[R.5.4-004]
	
	
	10
	99.99
	25
	500

	
	
	[R.5.4-005]
	
	
	50
	99
	10
	1000

	
	
	[R.5.4-006]

(NOTE 2)
	
	
	10
	99.99
	1000
	50

	Video sharing between UEs supporting V2X application
	Lower 
degree of automation
	[R.5.4-007]
	
	
	50
	90
	10
	100

	
	Higher degree of automation
	[R.5.4-008]
	
	
	10
	99.99
	700
	200

	
	
	[R.5.4-009]
	
	
	10
	99.99
	90
	400

	NOTE 1: This is peak data rate.
NOTE 2: This is for imminent collision scenario.


At the RAN1#94bis meeting, discussion on the availability of minimum communication range requirement at the physical layer was discussed. Companies had different view on whether such requirement will be visible at the physical layer. In our view, RAN1 should send an LS to RAN2 to ask whether a range parameter will be provided to the physical layer, the format of such range parameter, and how it will be provided. 
Proposal 2:
Ask RAN2 whether/how they intend to provide minimum communication range to the PHY layer, and what format it will take.
2.2 QoS related measurements and Congestion control
LTE V2X utilizes CBR measurements and reporting to allow the network to determine the congestion of a resource pool.  We think such measurements will still be required for NR V2X. Specifically, in mode 1, a V2X UE may perform measurements and report the results to the network to help the network in determining the channel occupancy. In mode 2, the UE may change its TX parameters or perform carrier selection based on CBR.  In case of resource pool sharing between mode 1 and mode 2, some QoS requirement may not tolerate high collision rate. The CBR reporting may therefore help the network to select transmission resource a pool for a UE based on the measurement reporting. In addition, CR is used in LTE to calculate the resource utilization of one UE in a resource pool, and should also be relevant for NR.
Proposal 3:
NR V2X supports measurements of CBR/CR, as in LTE.

In LTE V2X, a UE can adjust the following parameters based on CBR of the resource pool and PPPP of the packets:

· Maximum transmit power 

· Maximum number of retransmissions per TB

· A range of the number of sub-channel used for PSSCH 

· A range of MCS

To limit the resource utilization of one UE within a resource pool, a UE is required to guarantee that its transmissions do not exceed a limited channel occupancy ratio. Since channel occupancy is not considered in the resource allocation procedure, when the UE has reserved resources and data is available for transmission, the UE may have to drop the pending packets. 
NR V2X requires much higher data rate compared to LTE V2X. Therefore, if CR is not considered in the resource allocation procedure, a UE may have to drop larger packets if CR is greater than a channel occupancy limit. This issue can be addressed by having resource selection consider also the CR/CBR measurements.
Proposal 4: 

Resource selection procedure in NR V2X uses CBR/CR measurements.

In LTE V2X, multicarrier operation allows a UE to select from 8 different carriers to communicate with a given destination and was also used to increase reliability through duplication. Requirements related to enhanced reliability and larger data in NR may require the support of this feature. Moreover, in LTE V2X, CBR-based carrier selection/reselection is implemented. This scheme may allow the system to balance the congestion level in each carrier, which may be beneficial to NR V2X. 

How multicarrier operation is supported in NR may depend on the NR sidelink design and further additional requirements of NR use cases. In addition, supporting this feature initially within the resource allocation framework would be preferable as it avoids the need to adapt this feature to an existing resource allocation design, which needed to be done when the feature was introduced in LTE V2X.   

Proposal 5: 

NR V2X supports multicarrier transmission and CBR-based carrier selection/reselection
3 Conclusion
This contribution discusses the support of minimum required communication range in the physical layer aspects as well as QoS measurements and congestion control. The following is proposed:

Proposal 1:
The UE is configured with a maximum transmit power that depends on QoS.
Proposal 2:
Ask RAN2 whether/how they intend to provide minimum communication range to the PHY layer, and what format it will take.
Proposal 3:
NR V2X supports measurements of CBR/CR, as in LTE.

Proposal 4: 

Resource selection procedure in NR V2X uses CBR/CR measurements.

Proposal 5: 

NR V2X supports multicarrier transmission and CBR-based carrier selection/reselection
4 References

[1] 3GPP TS 22.186, “Enhancement of 3GPP support for V2X scenarios Stage 1”, v16.0.0 
[2] 3GPP TS 36.331, “Radio Resource Control (RRC) Protocol specification”, v14.5.1 
[3] 3GPP TS 24.333, “Proximity-services (ProSe) Management Objects (MO)”, v13.6.0 
[4] 3GPP TR 22.885, “Study on LTE support of Vehicle to Everything (V2X) services”, v15.1.0 
[5] 3GPP TS 22.278, “Service requirements for the Evolved Packet System (EPS)”, v16.1.0


3/3


