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Introduction
This pCR is proposed to replace the agreed pCR in RP-161206.

Text proposal
------------------------------------------------------- BEGIN TEXT PROPOSAL ------------------------------------------------------
Table 6.1.9-1: Attributes of Highway
	Attributes
	Values or assumptions

	Carrier Frequency NOTE1
	Macro only: Below 6 GHz (around 6 GHz)

Macro + RSUs NOTE2: 

1) For BS to RSU: Below 6 GHz (around 6 GHz) NOTE3
2) RSU to vehicles or among vehicles: below 6 GHz

	Aggregated system bandwidth NOTE4
	Up to 200MHz (DL+UL)
Up to 100MHz (SL)

	Layout
	Option 1: Macro only
Option 2: Macro + RSUs NOTE2

	ISD
	Macro cell: ISD = 1732m, 500m (optional)
Inter-RSU distance = 50m or 100m

	BS antenna elements
	Tx: Up to 256 Tx
Rx: Up to 256 Rx

	UE antenna elements
	RSU Tx: Up to 8 Tx
RSU Rx: Up to 8 Rx

Vehicle Tx: Up to 8 Tx

Vehicle Rx: Up to 8 Rx

	User distribution and UE speed
NOTE5
	100% in vehicles

Average inter-vehicle distance (between two vehicles’ center) in the same lane is 0.5sec or 1sec * average vehicle speed  (average speed: 100-300km/h)

	Traffic model
NOTE5
	50 messages  per 1 second with absolute average speed of either:

· 100-250 km/h (relative speed: 200 – 500km/h), or
· 30 km/h


NOTE1:
The options noted here are for evaluation purpose, and do not mandate the deployment of these options or preclude the study of other spectrum options. A range of bands from 24 GHz – 40 GHz identified for WRC-19 are currently being considered and around 30 GHz is chosen as a proxy for this range.  A range of bands from 66 GHz – 86 GHz identified for WRC-19 are currently being considered and around 70 GHz is chosen as a proxy for this range.
NOTE2:
SA1 defines RSU as a logical entity that combines V2X application logic with the functionality of an eNB (referred to as eNB-type RSU) or UE (referred to as UE-type RSU). Therefore a RSU can communicate with vehicles via D2D link or cellular DL/UL

NOTE3:
This frequency may or may not be evaluated depending on communication type between eNB and RSU.

NOTE4:
The aggregated system bandwidth is the total bandwidth typically assumed to derive the values for some KPIs such as area traffic capacity and user experienced data rate. It is allowed to simulate a smaller bandwidth than the aggregated system bandwidth and transform the results to a larger bandwidth. The transformation method should then be described, including the modelling of power limitations.

NOTE5:
The traffic models and UE distributions and speeds are tentative and could be modified after SA1 input.
NOTE6:
The message size needs further clarification for eMBB and other types of services (e.g. safety).
Illustrative diagram of freeway mode is as follows:
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Figure 6.1.9-1: Road configuration for highway scenario
6.1.10
Urban Grid for Connected Car

The urban macro deployment scenario focuses on scenario of highly densely deployed vehicles placed in urban area. It could cover a scenario where freeways lead through an urban grid. The main KPI evaluated under this scenario are reliability/availability/latency in high network load and high UE density scenarios. 

Some of its attributes are listed in Table 6.1.10-1.
[Editor’s notes: It is TBD whether eMBB requirements for eV2X would be evaluated under this scenario or another scenario. Examples of eMBB requirements for eV2X are video streaming and video calls]

Table 6.1.10-1: Attributes of urban grid for connected car

	Attributes
	Values or assumptions

	Carrier Frequency NOTE1
	Macro only: Below 6 GHz (around 6 GHz)
Macro + RSUs NOTE2: 

1) For BS to RSU: Below 6 GHz (around 6 GHz) NOTE3

2) RSU to vehicles or among vehicles/pedestrians: below 6 GHz

	Aggregated system bandwidth NOTE4
	Up to 200MHz (DL+UL)
Up to 100MHz (SL)

	Layout
	Option 1: Macro only
Option 2: Macro + RSUs NOTE2

	ISD
	Macro cell: ISD = 500m 
RSU at each intersection for Option 2. Other values (50m and 100m) should also be considered for option 2 

	BS antenna elements
	Tx: Up to 256 Tx
Rx: Up to 256 Rx

	UE antenna elements
	RSU Tx: Up to 8 Tx
RSU Rx: Up to 8 Rx

Vehicle Tx: Up to 8 Tx

Vehicle Rx: Up to 8 Rx
Pedestrian/bicycle Tx: Up to 8 Tx
Pedestrian/bicycle Rx: Up to 8 Rx

	User distribution and UE speed NOTE5 NOTE6
	Urban grid model (car lanes and pedestrian/bicycle sidewalks are placed around a road block. 2 lanes in each direction, 4 lanes in total, 1 sidewalk, one block size: 433m x 250m)
Average inter-vehicle distance (between two vehicles’ center) in the same lane is 1sec * average vehicle speed  (average speed 15 – 120km/h)
Pedestrian/bicycle dropping: average distance between UEs is 20m

	Traffic model
NOTE5
	50 messages per 1 second with 60km/h, 10 messages per 1 second with 15km/h
NOTE6


NOTE1:
The options noted here are for evaluation purpose, and do not mandate the deployment of these options or preclude the study of other spectrum options. A range of bands from 24 GHz – 40 GHz identified for WRC-19 are currently being considered and around 30 GHz is chosen as a proxy for this range.  A range of bands from 66 GHz – 86 GHz identified for WRC-19 are currently being considered and around 70 GHz is chosen as a proxy for this range
NOTE2:
SA1 defines RSU as a logical entity that combines V2X application logic with the functionality of an eNB (referred to as eNB-type RSU) or UE (referred to as UE-type RSU). Therefore a RSU can communicate with vehicles via D2D link or cellular DL/UL
NOTE3:
This frequency may or may not be evaluated depending on communication type between eNB and RSU.

NOTE4:
The aggregated system bandwidth is the total bandwidth typically assumed to derive the values for some KPIs such as area traffic capacity and user experienced data rate. It is allowed to simulate a smaller bandwidth than the aggregated system bandwidth and transform the results to a larger bandwidth. The transformation method should then be described, including the modelling of power limitations.

NOTE5:
The traffic models and UE distributions and speeds are tentative and could be modified after SA1 input.

NOTE6:
The message size needs further clarification for eMBB and other types of services (e.g. safety).
Illustrative diagram of urban grid model with UE distribution is as follows:
Table 6.1.10-2: Details of vehicle UE drop and mobility model
	Parameter
	Urban case
	Freeway case

	Number of lanes
	2 in each direction (4 lanes in total in each street)
	3 in each direction (6 lanes in total in the freeway)

	Lane width
	3.5 m
	4 m

	Road grid size by the distance between intersections
	433 m * 250 m. NOTE1 
	N/A

	Simulation area size
	Minimum 1299 m * 750 m NOTE2
	Freeway length >= 2000 m. Wrap around should be applied to the simulation area.

	Vehicle density
	Average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed. Baseline: The same density/speed in all the lanes in one simulation.

	Absolute vehicle speed
	15 km/h, 60 km/h, 120 km/h
	250 km/h, 140 km/h, 70 km/h
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Figure 6.1.10-1: Road configuration for urban grid

NOTE1: 3 m is reserved for sidewalk per direction (i.e., no vehicle or building in this reserved space).
NOTE2: This value is tentative and could be modified after SA1 input.
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