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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


Furthermore, regarding the communication range, SA2 the following included in the TR 23.786 [2]:

“When PC5 group communication is used for the transmission of eV2X messages, the following principles are followed for both network scheduled operation mode and UE autonomous resources selection mode:

-
PC5 QoS parameters (e.g. VQI) and Range defined in clause 6.19.1.2 apply to the eV2X group communication over PC5.
-
When the Application Layer passes down the data packet that is associated with the Group Identifier, the application layer sets the PC5 QoS parameters and Range for each Group Identifier when passing eV2X messages to V2X layer for transmission.”
In this contribution, we discuss the performance requirements of eV2X to consider at the physical layer as well as QoS related measurements and congestion control. 
2 Discussion
2.1  Consideration of the Minimum Communication Range
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, as shown in Table 1, minimum required communication range is required for the extended sensors case. As it is highlighted in the table, for the same value of end-to-end latency (10 ms) and reliability (99.99%), there are two target values of the minimum communication range i.e. 50 meters and 200 meters for sensor information sharing and video sharing respectively. In the SA2#129bis meeting, it was agreed that the V2X layer informs the Access Stratum layer of the QoS parameters including the 5QI and Range for the group communication traffic. In our view, RAN1 should study methods to meet different communication range with a given QoS requirement (e.g. for a reliability target) for the group communication case. 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 [3]

 REF _Ref528680271 \r \h 
[4]: 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 in case of group communication.
Proposal 1:
The UE transmit power depends on QoS requirements

Proposal 2:
At least for groupcast communications, the UE transmit power depends on range requirement
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, RAN2 should be consulted on whether a range parameter will be provided to the physical layer for the group communication, the format of such range parameter, and on how it will be provided. 
2.2 CBR and CR
LTE V2X utilizes Channel Busy Ratio (CBR) measurements to control the congestion in sidelink resources. CBR is useful to the eNB as well as to sidelink UEs. For the first case, the eNB can configure a sidelink UE to measure and report CBR of a given resource pool to the network in order for the eNB to configure the size of the resource pool.  For the second case, Mode 4 UEs can change certain transmission parameters (e.g. maximum transmit power and number of retransmissions) based on the measured CBR value. In addition, channel occupancy ratio (CR) is used in LTE to control the resource utilization of the UE itself in a resource pool. 
In RAN1 94bis meeting, it was agreed to support resource pools for NR sidelink. Furthermore, NR V2X supports Mode 1, where the network allocates the sidelink resource for sidelink UEs, and Mode 2 where UEs can autonomously select the sidelink resources for transmission.  Since the similar framework as in LTE is supported for NR sidelink i.e. concept of resource pools and Mode 1 and Mode 2, we think similar measurements are needed to allow the network and the UE to mitigate high congestion on sidelink channels. We thus propose the following:
Proposal 3:
NR V2X supports measurements of the channel busy ratio and channel occupancy ratio within a resource pool.

In LTE V2X, CBR in subframe n is defined as the ratio of sub-channels sensed over subframes [n-100, n-1] within the resource pool whose measured S-RSSI exceeds a (pre)configured threshold. The S-RSSI is defined as the average total power received per symbols observed by the UE within a subframe [4]. Furthermore, the CBR is calculated in frequency domain using sub-channel granularity. In NR V2X transmissions are expected to have different transmission durations. For example, for low latency type of transmission, a UE may use non-slot based transmission while high latency traffic may be transmitted over a slot or more than one slot. Consequently, the CBR calculation in NR V2X should depend on the transmission granularity of a UE’s transmission in both time and frequency. 
Proposal 4: 

NR V2X CBR calculation is based on the resource granularity of a sidelink transmission.
In NR V2X, it is expected that a UE operating in Mode 2 will select the transmission parameters. One option could be to configure a UE to segregate the resource pools for transmissions based on the QoS characteristic of the packet e.g. transmission of high reliable packet in different resource pool than low reliable packet. The drawback of this option is inefficient resource utilization as a resource pool reserved for a given QoS may not be used frequently. Another option could be to allow UEs with different QoS requirements to share the same resource pool, as was done in LTE V2X.  We think the latter is preferable.
Proposal 5: 

NR V2X support transmissions with different QoS within the same resource pool.
A sidelink UE should have means to adjust the transmission parameters depending on the congestion and the QoS characteristic of a transmission. In RAN1#94bis meeting, it was agreed that RAN1 should study how to use priority, latency, reliability and communication range (if agreed) in the physical layer aspects including resource allocation, congestion control and power control. In LTE V2X, a UE operating in Mode 4 can adjust the following parameters based on the measured CBR of the resource pool and the PPPP parameter of the packets:
· Maximum transmit power 

· Maximum number of retransmissions per TB

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

· A range of MCS
The dependence on PPPP was to allow higher priority transmissions to benefit from more favorable transmission parameters.  A similar behavior should be support in NR, considering also the reliability and the latency of the packets. In LTE PPPP includes both priority and latency of the packet.   The reliability parameter (PPPR) was used in LTE by V2X UEs to decide whether to duplicate a transmission over multiple carriers. In NR, because reliability requirements are more stringent, PHY-layer methods (in addition to carrier duplication) should be used to achieve the reliability requirements.  As a result, limitation of transmission power based on CBR should also consider the reliability of such transmissions.
 Proposal 6: 

A UE can be configured to limit at least the following transmission parameters based on the measured CBR:
· Maximum transmit power 

· Maximum number of retransmissions per TB

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

· A range of MCS
Proposal 7: 

CBR-Based transmission parameter limitation should be defined separately for different priority, latency, and reliability of transmissions
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 also taking the CR measurements into consideration. Specifically, based on CR measurement, the UE may modify the resource reservation period or the resource selection window to meet the CR limit. The CR calculation should consider the granularity of sidelink transmissions of a UE as well as the QoS of the transmission similar to LTE where the CR calculation is per PPPP [4].

Proposal 8: 

Resource selection procedure in NR V2X uses CR measurements.
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 mechanisms. The following is proposed:

Proposal 1:
The UE transmit power depends on QoS requirements

Proposal 2:
At least for groupcast communications, the UE transmit power depends on range requirement
Proposal 3:
NR V2X supports measurements of the channel busy ratio and channel occupancy ratio within a resource pool.

Proposal 4: 

NR V2X CBR calculation is based on the resource granularity of a sidelink transmission.
Proposal 5: 

NR V2X support transmissions with different QoS within the same resource pool.
Proposal 6: 

A UE can be configured to limit at least the following transmission parameters based on the measured CBR:
· Maximum transmit power 

· Maximum number of retransmissions per TB

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

· A range of MCS
Proposal 7: 

CBR-Based transmission parameter limitation should be defined separately for different priority, latency, and reliability of transmissions

Proposal 8: 

Resource selection procedure in NR V2X uses CR measurements.
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