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1	Introduction
[bookmark: _GoBack]This document is the pCR for revisions to include deployment scenarios and apply KPIs related to eV2X use cases for the TR 38.913.


2	Revision to TR 38.913	

------------------------------------ BEGIN TEXT PROPOSAL 1: NEW SECTION ---------------------------------

6.1.X Highway Scenario

The highway deployment scenario focuses on scenario of vehicles placed in highways with high speeds. The main KPIs evaluated under this scenario would be reliability/availability under high speeds/mobility (and thus frequent handover operations). 

Note 1: 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.

[bookmark: OLE_LINK6][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]


	Attributes
	Values or assumptions

	Carrier Frequency*
	Macro only: Below 6 GHz (around 6 GHz)
Macro + RSUs: 
1) For BS to RSU: Below 6 GHz (around 6 GHz) ***
2) RSU to vehicles or among vehicles: below 6 GHz


	Aggregated system bandwidth **
	[TBD] MHz (DL+UL) 

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

	ISD
	Macro cell: ISD = 500m 
Inter-RSU distance = [100]m ****

	BS antenna elements
	Tx: Up to [32]
Rx: Up to [32] 

	UE antenna elements
	RSU Tx: Up to [32]
RSU Rx: Up to [32]
Vehicle Tx: Up to [8]
Vehicle Rx: Up to [8]

	User distribution and UE speed
	100% in vehicles
Average inter-vehicle distance (between two vehicles’ center) in the same lane is [1] sec * average vehicle speed (average speed: [100-300] km/h)

	Traffic model
	[50] messages per 1 second with average speed of [100-300] km/h 

	T
	




*)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
**) 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.

***) This frequency may or may not be evaluated depending on communication type between eNB and RSU.
****) If above 6 GHz is considered for communication between RSU and vehicles, inter-RSU distance can be [30] meter. 

Illustrative diagram of freeway mode is as follows (from [1] TR 36.885)
[image: ]
Figure 1: Road configuration for highway scenario

------------------------------------ END TEXT PROPOSAL 1 -----------------------------------------

------------------------------------ BEGIN TEXT PROPOSAL 2: NEW SECTION --------------------------


6.1.X Urban Grid for Connected Car

The urban macro deployment scenario focuses on scenario of highly densely deployed vehicles placed in urban area. The main KPI evaluated under this scenario are reliability/availability/latency  in high network load and high UE density scenarios. 

Note: 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.

[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]

	Attributes
	Values or assumptions

	Carrier Frequency *
	Macro only: Below 6 GHz (around 6 GHz)
Macro + RSUs: 
1) For BS to RSU: Below 6 GHz (around 6 GHz) ****
2) RSU to vehicles or among vehicles/pedestrians: below 6 GHz

	Aggregated system bandwidth **
	[TBD]MHz (DL+UL)

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

	ISD
	Macro cell: ISD = 500m 
RSU at each intersection for Option 2

	BS antenna elements
	Tx: Up to [32]
Rx: Up to [32] 

	UE antenna elements
	Vehicle Tx: Up to [8]
Vehicle Rx: Up to [8]
Pedestrian/bicycle Tx: Up to [8]
Pedestrian/bicycle Rx: Up to [8]

	User distribution and UE speed***
	Urban grid model (car lanes and pedestrian/bicycle sidewalks are placed around a road block. [2] lane in each direction, [4] lanes in total, [1] sidewalk, one block size: [433 m x 250 m])
Average inter-vehicle distance (between two vehicles’ center) in the same lane is [1] sec * average vehicle speed (average speed [15 – 60] km/h)
Pedestrian/bicycle dropping: average distance between UEs is [20] meter

	Traffic model
	[50] messages per 1 second with [60] km/h, [10] messages per 1 second with [15] km/h

	
	


*)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
**) 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.
***) more detail information can be found in TR 36.885. 
****) This frequency may or may not be evaluated depending on communication type between eNB and RSU.

Illustrative diagram of urban grid model with UE distribution are the follows (from TR 36.885)

Table 1: 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. Note that 3 m is reserved for sidewalk per direction (i.e., no vehicle or building in this reserved space)
	N/A

	Simulation area size
	Minimum [1299 m * 750 m]
	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
	140 km/h, 70 km/h





[image: ]
Figure 2: Road configuration for Urban grid


------------------------------------ END TEXT PROPOSAL 2 -----------------------------------------




------------------------------------ BEGIN TEXT PROPOSAL 3 -----------------------------------------
[bookmark: _Toc441838515][bookmark: _Toc441936096][bookmark: _Toc442082486]7.6	Latency for infrequent small packets
For infrequent application layer small packet/message transfer, the time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point at the mobile device to the radio protocol layer 2/3 SDU egress point in the RAN, when the mobile device starts from its most "battery efficient" state or from inactive state.
[Editor’s notes: Detailed definition to be discussed.]
------------------------------------ END TEXT PROPOSAL 3 -----------------------------------------

------------------------------------ BEGIN TEXT PROPOSAL 4 -----------------------------------------

[bookmark: _Toc442278906]7.9	Reliability
Reliability can be evaluated by the success probability of transmitting [X] bytes within [1 ms], which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality (e.g., coverage-edge).

The target for reliability should be [1-10-5] within [1ms].

[Editor’s notes: The relevant use cases (V2V, V2I, or any others), deployment scenarios and the traffic model should be clarified.]

Communication availability and resilience for eV2X can be evaluated by the success probability of transmitting [X] bytes with user plane latency requirement (7.5) of [TBD] msec at a certain communication range (e.g., 500 meters), and a latency for infrequent small packets (7.6) within [TBD] ms.

The target communication availability and resilience for eV2X should [TBD].

[Editor’s notes: other KPIs and use cases for eV2X may be added if needed after progress in SA1.]

------------------------------------ END TEXT PROPOSAL 4 -----------------------------------------
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