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1. Introduction
In 3GPP RAN plenary #70 agreed NR study item in TR38.913 which contains eV2X study. In the previous RAN1 meeting, the following agreements are made for the evaluation assumptions for the high speed train:

Agreed high speed train assumptions in [1]
Continue discussions until RAN1 #85 meeting about highway and urban grid scenarios
 
In this contribution, the evaluation assumptions for eV2X in NR are proposed, which is shown in Appendix.
2. Performance metric and evaluation methodology 
For the performance metric, we can consider a new metric which is communication availability and resilience (CAR) as shown in the TR38.913. It will be very complicated evaluation work if the CAR is simulated in a single system level simulator where multiple UEs are dropped and conduct the mobility management procedure and the packet transmission/reception procedure at the same time. So it is proposed to derive CAR from the two components of the packet loss, each of which can be evaluated separately: A packet loss will happen 
· if interruption happens in the eV2X message transmission/reception, e.g., during the mobility management procedure and the interruption lasts for the latency requirement, or
· if the eV2X message transmission/reception takes place without any interruption but the actual packet delivery within the latency requirement failed due to, interference, noise, etc.
Considering these two packet loss components, CAR can be approximated as follows:
CAR = (1-X)*(1-Y)
where X is the portion of time duration during which the communication for eV2X message transmission is not available, and Y is the error probability of delivering eV2X message to the recipient when the communication is available. We can call 1-X the communication availability, and 1-Y can be the packet reception ratio.
For the evaluation of sidelink, X, which determines the communication availability, is assumed to be zero, since it is possible to avoid interruption in SL transmission and reception even when some link problem happens in UL/DL. An example can be the exceptional case operation introduced in Rel-12 D2D. X can be set to zero for the evaluation of DL multicast/broadcast, because even a UE having no network connection is able to receive multicast/broadcast transmissions. For the UL/DL unicast case, X needs to be via a separate simulation similarly to the study on HetNet mobility (TR36.839), but in this case, a single UE can be dropped in the entire cell layout as far as the inter-cell interference level is set to a reasonable value (e.g., 50% resource usage in all the cells).
The parameter Y can be evaluated similarly to the LTE V2X cases. For the multicast/broadcast case, the definition of PRR in TR 36.885 can be reused. For the uncast case, PRR needs to be evaluated only for the target receiver, so one-to-one paring is needed between transmitter and the receiver. In the sidelink unicast case, for example, the receiver UE can be chosen within a range from the transmitter UE.
3. Details of evaluation assumptions
· Layout
We can think about two evaluation scenarios which have been used also in LTE V2X: Urban grid and highway scenarios where hexagonal grid or straight line model with road configuration can be used for macro BS as shown in TR38.913, TR36.885. At the beginning, we first simulate the system without RSU.
Afterwards, On top of macro BS, road side unit (RSU) also can be considered for the deployment scenario to support communications among vehicles. RSU is expressed in TR38.913 and defined as the logic entity as written in LS [2] from SA1: ("A stationary infrastructure entity supporting V2X applications that can exchange messages with other entities supporting V2X applications."). For RSU, two types of equipment can be defined separately: BS with a lower power than macro BS (BS-type-RSU) and a stationary UE (UE-type-RSU).
RSU is dropped at each intersection in hexagonal grid, and is also uniformly allocated with 100m spacing in the middle of the highway in straight line model. For the straight line model, considering cell size, it seems to be proper for RSU to be installed where macro BS is deployed with 1732m. 
The evaluation firstly can be started without RSU, afterwards, we can see in the simulation with RSU how much additive gains are obtained adding RSU.
· Channel model
Channel model for the eV2X evaluation can be simplified as reusing 2D channel model used in LTE V2X evaluation assumptions. For the case of channel model between vehicle/pedestrian UE and RSU to/from vehicle/pedestrian UE, V2X channel model in TR36.885 can be reused. However, if considering vertical beamforming by MIMO application, it is better that the channel for macro to/from vehicle/pedestrian UE is assumed to be 3D channel model. 
In the case of 1732m of inter macro, 2D channel model can simply be adopted. However, if vertical antenna elements are considered, it may not be natural to use 2D channel model. In this case, it is FFS whether 3D channel model is used or not.
4. Conclusion
In this contribution, we proposed evaluation assumptions for eV2X as shown in Appendix.
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Appendix. Evaluation assumptions for eV2X 
	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Layout
	Option 1: Macro only (with the road configuration in Figure 6.1.10-1 in TR38.913)
Option 2: Macro +  RSUs (with the road configuration in Figure 6.1.10-1 in TR38.913)

Note: An RSU can be a BS with a lower power than macro BS or a stationary UE. It can be considered to replace RSU with LPN (low power node) for the consistency with SA definition on RSU ("A stationary infrastructure entity supporting V2X applications that can exchange messages with other entities supporting V2X applications.")
 
	Option 1: Macro only ([straigntline eNB placement with Road configuration in TR36.885])
Option 2: Macro only ([Hex. Grid with Road configuration in TR36.885])
Option 3: Macro + RSUs  ([straightline eNB with Road configuration  in TR36.885])
Option 4: Macro + RSUs  ([Hex. Grid with Road configuration in TR36.885])

Note: An RSU can be a BS with a lower power than macro BS or a stationary UE. It can be considered to replace RSU with LPN (low power node) for the consistency with SA definition on RSU ("A stationary infrastructure entity supporting V2X applications that can exchange messages with other entities supporting V2X applications.")

	Inter-BS distance 
	Inter Macro: 500m
Inter RSU: RSU is dropped at each intersection
	Inter Macro:
  1732m for option 1, 3 in layout
  500m for option 2, 4 in layout
Inter RSU: for options 3 and 4 In layout, uniform allocation with 100m spacing in the middle of the highway

	Carrier frequency 
	Macro to/from vehicle/pedestrian UE : 4 GHz 
Between vehicle/pedestrian UE: 4 GHz or 6 GHz
BS-type-RSU to/from vehicle/pedestrian UE : 4 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz
	Macro to/from vehicle/pedestrian UE : 4 GHz 
Between vehicle/pedestrian UE: 4 GHz or 6 GHz
BS-type-RSU to/from vehicle/pedestrian UE : 4 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz

	Aggregated system 
bandwidth
	Up to 200 MHz (DL+UL)
Up to 100 MHz (SL)
	Up to 200 MHz (DL+UL)
Up to 100 MHz (SL)

	Simulation bandwidth
	20 or 40 MHz (DL+UL)
10 or 20 MHz (SL)
	20 or 40 MHz (DL+UL)
10 or 20 MHz (SL)

	Channel model
	Macro to/from vehicle/pedestrian UE : 3D UMa 
Between vehicle/pedestrian UE: V2X Channel model in TR36.885
RSU to/from vehicle/pedestrian UE : V2X Channel model in TR36.885

	Macro to/from vehicle/pedestrian UE: 
2D RMa for option 1, 3 in layout
3D UMa for option 2, 4 in layout
Between vehicle/pedestrian UE: V2X Channel model in TR36.885
RSU to/from vehicle/pedestrian UE : V2X Channel model in TR36.885

Note: For option 1, 3 in layout, it is FFS whether 3D channel model is considered.

	Tx power 
	Macro BS: 49dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm [TBD for TDD]
BS-type-RSU: 24dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm
Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBM for RSU or UE is not precluded
	Macro BS: 49dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm [TBD for TDD]
BS-type-RSU: 24dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm
Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBM for RSU or UE is not precluded

	BS antenna configuration
	Macro BS: Up to 256 TX/RX antenna elements
BS-type-RSU: Up to 8 TX/RX antenna elements
	Macro BS: Up to 256 TX/RX antenna elements
BS-type-RSU: Up to 8 TX/RX antenna elements

	BS antenna pattern
	Macro BS: Follow the modeling of TR 36.873
BS-type RSU: Follow the modeling of TR 36.873
	Macro BS: Follow the modeling of TR 36.873
BS-type RSU: Follow the modeling of TR 36.873

	BS antenna height 
	Macro BS: 25m 
BS-type-RSU: 5m
	Macro BS: 35m for option 1, 3 in layout
                  25m for option 2, 4 in layout
BS-type-RSU: 5m

	BS antenna element gain + connector loss
	Macro BS: 8 dBi
BS-type-RSU: 8dBi
	Macro BS: 8 dBi
BS-type-RSU: 8dBi

	BS receiver noise figure
	Macro BS:5dB
BS-type-RSU: 5dB
	Macro:5dB
BS-type-RSU: 5dB

	UE antenna elements
	Vehicle/pedestrian UE: Up to 8 TX/RX antenna elements
UE-type RSU: Up to 8 TX/RX antenna elements
	Vehicle/pedestrian UE: Up to 8 TX/RX antenna elements
UE-type RSU: Up to 8 TX/RX antenna elements

	UE antenna pattern
	Vehicle/pedestrian UE: Half spherically uniform distribution with upper direction
UE-type-RSU: Half spherically uniform distribution with bottom direction

Note: directional antenna pattern is not precluded
	Vehicle/pedestrian UE: Half spherically uniform distribution with upper direction
UE-type-RSU: Half spherically uniform distribution with bottom direction

Note: directional antenna pattern is not precluded

	UE antenna height
	Vehicle/pedestrian UE: 1.5m
UE-type-RSU: 5 m
	Vehicle/pedestrian UE: 1.5m
UE-type-RSU: 5 m

	UE antenna gain
	Vehicle UE: 3dBi
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi
	Vehicle UE: 3dBi
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi

	UE receiver noise figure
	Vehicle UE: 9dB
UE-type RSU: 9dB
	Vehicle UE: 9dB
UE-type RSU: 9dB

	Traffic model
	[50 messages]  per 1 second with absolute average speed of [100-250 km/h] (relative speed: 200 – 500km/h) in TR38.913
Note: This value is tentative. After SA1 input, it can be modified
	[50 messages]  per 1 second with absolute average speed of [100-250 km/h] (relative speed: 200 – 500km/h) in TR38.913
Note: This value is tentative. After SA1 input, it can be modified

	Traffic load (Resource utilization)
	FFS 
	FFS

	UE distribution
	Follow the modeling of TR 36.885 with UE speed in TR38.913
Vehile UE location update should be used for the evaluation of PRR in sidelink or communication interruption in uplink/downlink. Vehicle UE location update may not be assumed for the evaulation of PRR in uplink/downlink

	Follow the modeling of TR 36.885 with UE speed in TR38.913
Vehile UE location update should be used for the evaluation of PRR in sidelink or communication interruption in uplink/downlink. Vehicle UE location update may not be assumed for the evaulation of PRR in uplink/downlink

	UE receiver
	MMSE-IRC as the baseline receiver
Note: Advanced receiver is not precluded.
	MMSE-IRC as the baseline receiver
Note: Advanced receiver is not precluded.

	Feedback assumption
	FFS
	FFS

	Channel estimation
	Realistic
	Realistic

	Performance metric
	Communication availability and resilience
	Communication availability and resilience
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