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Abstract: In recent years, it is obsereved that a growing number of auto manufacturers have set a stretch goal of eliminating traffic fatalities using high-tech systems [1]. This paper proposes to capture the safety warning aspect of pedestrians as one of the most important concerns that V2P will need to accommodate in V2X.
1. Introduction

The vehicular transportation in the modern history has brought significant impact on today’s daily life of people. It has contributed to making a term “rush hour” more popular, especially in densely populated areas on the globe. By the way it goes with our daily life, people use vehicles, either by driving one or riding one, and pay for their auto-insurance. Depending on the region and country, the annual insurance premium is often comparable to a good portion of the fuel expense. 

· An average of 5000miles/yr at 25 mile-per-gallon gives an estimate of US$700 if the gas price is $US3.50/gal;

· Annual auto-insurance premium with a good driver discount in California gives an estimate of US$800/yr although it varies depending on various factors). 

What this simply tells about is that the cost of having abnormal situations (e.g., accident) matters and that the insurance company and drivers have agreed on the figures, which is considered an equilibrium in the market. However, more important thing than getting prepared for the uncertainty of accident (for post-event) would certainly be getting drivers/passengers and pedestrians prepared to avoid such events as much as they can (for pre-event). 

A. Recent Activity/Trend 2: in Auto Manufacture Industry

In recent years, some leading auto manufacturers have demonstrated their strong interests in making their vehicle products more prepared for their drivers against such events [1]. Honda’s Vehicle-to-Pedestrian and Vehicle-to-Motorcycle (V2P, V2M) technology was introduced (in 2013) and demonstrated the value of having pedestrian collision avoidance even when they are out of the line of sight to the driver of Honda.

B. Recent Activity/Trend 1: in OECD

According to a study report from the OECD (www.oecd-library.org), pedestrians represented a very high share of total fatalities (36% of all fatalities in 2012) and cyclists represented 15% of total fatalities. This was expected to rise given the increasing popularity of riding.

Table 1. Fatalities by road user group (Source: OECD [2])
	
	2012 % change from

	1990             2000            2010               2011                 2012
	2011                      2000                      1990

	Bicyclists                       1 509             1 278             936                   864                    787
	-8.9%                       -38.4%               -47.8%

	Mopeds                         1 320                944             458                   417                    417
	0.0%                       -55.8%               -68.4%

	Motorcycles                   1 920                903             568                   580                    528
	-9.0%                       -41.5%               -72.5%

	Passenger car
occupants                      3 887                903          1 197                1 070                 1 088
	+1.7%                       -62.5%               -72.0%

	Pedestrians                   3 955             2 955          2 009                1 987                 1 904
	-4.2%                       -35.6%               -51.9%

	Others incl.                    2 005             1 427             638                   589                    513 unknown
	-12.9%                       -64.1%               -74.4%

	Total                            14 595           10 410          5 806                5 507                  5 237
	-4.9%                       -49.7%               -64.1%


C. Some Statistics:

In a study performed by Toyota, it is known that more than 75% of vehicle-pedestrian accidents happened when pedestrians try to cross a road. 
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Fig. 1. Distribution of vehicle-pedestrian accident types [3].
[1] http://www.thedetroitbureau.com/2013/08/honda-testing-ways-to-reduce-motorcycle-pedestrian-crash-fatalities/

[2] Road safety Annual Report 2014, http://www.oecd-ilibrary.org/ 

[3] Toyota Motor Corporation, “DEVELOPMENT OF PRE-CRASH SAFETY SYSTEM WITH PEDESTRIAN COLLISION AVOIDANCE ASSIST,” Proceedings of Research Collaboration to Benefit Safety of all Road Users, Seoul, South Korea, May 2013. [Online: http://www-esv.nhtsa.dot.gov/Proceedings/23/files/Session%208%20Oral.pdf]

2. Proposal
One of applications of LTE-based V2X is V2P (Vehicle to Pedestrian) which can protect pedestrians from vehicle in order to save lives and reduce property loss by providing each other with information for co-operative awareness. Note that pedestrians in this document represent all non-motorized users, including bicyclists. Vulnerable Road User Warning and Pedestrian Collision Warning are example use cases for V2P. In this document, we propose to capture one V2P use case of “Warning to Pedestrian” and the related potential requirements in Technical Report on LTE-based V2X as described below. Another V2P use case for “Warning to Vehicle” can be found in S1-151097 (or its revisions, if any).
* * * * Start of Changes * * * *
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Road Side Unit: a Road Side Unit (RSU) is a V2X Service enabled device that can transmit to, and receive from a moving vehicle using V2I Service. 
V2X-enabled UE for pedestrian: a V2X-enabled UE used for an individual (e.g., pedestrian, cyclist, driver or passenger).
V2X Service: a type of 3GPP communication service that involves a transmission or receiving device on a vehicle. Based on the other party involved in the communication, it can be further divided into V2V Service, V2I Service, and V2P Service. 

V2V Service: a type of V2X Service, where both parties of the communication are vehicles.
* * * * Start of Next Change * * * *
5.z
V2P Use Case – Warning to Pedestrian against Pedestrian Collision

5.z.1
Description
This use case is to provide information to vulnerable road users, e.g. pedestrian or cyclist, of the presence of moving vehicles in case of dangerous situation. As a result, warnings are provided to vulnerable road users to avoid collision with the moving vehicle.
5.z.2
Pre-conditions

An operator offers a service, which makes use of the V2X feature.
Vehicle A is a V2X-enabled UE.

Pedestrian B uses a smartphone which is a V2X-enabled UE for pedestrian.

Vehicle A and Pedestrian B are in proximity.

Vehicle A and Pedestrian B are authorized for vehicular services.
5.z.3
Service Flows

Pedestrian B's smartphone monitors transmission of V2X messages.

Vehicle A is about to pass through crosswalk or intersection transmits a V2X message using V2P communication, with a given periodicity and within a given latency. 
V2X message from Vehicle A provides information on the presence, trajectory and speed of Vehicle A.
Pedestrian B's smartphone receives the V2X message transmitted by Vehicle A.
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Figure 5.z.3-1: Pedestrian Collision Warning even when out of the line of sight 
5.z.4
Post-conditions

Pedestrian B’s smartphone gets aware of a situation related to the presence of vehicle(s) and collision risk.

Pedestrian B’s smartphone generates necessary alerts for Pedestrian B (e.g., visual alarm, audio-visual alarm or vibration) so that the driver may take preventive action in advance of possible risky situation.

Note:
The generation of alarm or method to alert the vulnerable road user is out of the scope of 3GPP.
5.z.5
Potential Requirements

A V2X-enabled UE shall be authorized for vehicular services.

Editor's Note: Whether the V2X-enabled UE needs to be classified into V2V-enabled UE, V2I-enabled UE and V2P-enabled UE is FFS.
A V2X-enabled UE (for pedestrian) shall be authorized for vehicular services.

A V2X-enabled UE shall be able to transmit co-operative awareness V2X messages for co-operation from/to V2X-enabled UEs for pedestrian in proximity.

A V2X-enabled UE for pedestrian shall be able to receive co-operative awareness V2X messages for co-operation from V2X-enabled UEs in proximity.

A V2X message generated by a V2X-enabled UE shall be delivered to V2X-enabled UEs for pedestrian within [X] ms with sufficiently low delivery loss.

A V2X-enabled UE shall be able to support multiple delay requirements depending on different types of V2X messages.

A V2X-enabled UE shall be able to transmit V2X message in a periodical manner. 
A V2X-enabled UE shall be able to transmit V2X message in an event-driven manner.

A V2X-enabled UE shall be able to support a maximum message size of [x] bytes.

A V2X-enabled UE shall be able to deliver V2X messages to V2X-enabled UEs for pedestrian in the service coverage of [x] meters.
A V2X-enabled UE for pedestrian shall be able to receive V2X messages sent from a V2X-enabled UE moving at the speed up to [x] km/h.
Security for V2X message delivery shall be supported.
A V2X-enabled UE for pedestrian shall be able to support reception of V2X messages from V2X-enabled UE subscribed to different operator.
A V2X-enabled UE shall be able to support transmission of V2X messages to V2X-enabled UE for pedestrian subscribed to different operator.
For V2X-enabled UE for pedestrian, the impact of V2X message transmission on battery consumption should be minimized.
* * * * End of Changes * * * *
