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1 Introduction

In SA1, the LTE requirements for supporting V2X services have been studied and detailed information has been concluded in TR 22.885 and TS 22.185. In TR 22.885, more than 20 use cases have been added for V2X service, and some considerations and potential requirements have been identified; and in TS 22.185, further nominate work has been performed. In this contribution, we try to summarize the potential service pattern from the SA1 technical report, and provide some observations on potential enhancements based on current LTE system.
2 Discussion 
2.1 Service observations
As indicated in SA1 report, there are more than 20 use cases in V2X system, and each use cases have different service flow description. Based on the characteristics of service flow description, those use cases could be classified into four groups based on the definition of V2V, V2I, V2P and V2N; besides, there is also one additional group of use cases which is related to operation, the detailed table is as follows.
	V2X type
	Use cases
	V2X type
	Use cases

	V2V
	(1) Forward collision warning
(2) Control loss warning
(3) Emergency vehicle warning 
(4) Emergency Stop
(5) Cooperative adaptive cruise control

(7) Queue warning

(10) Wrong way driving

(12) Pre-crash sensing warning
	V2I
	(1) Forward collision warning
(2) Control loss warning
(3) Emergency vehicle warning
(6) Emergency Stop
(7) Queue warning

(8) Road safety service

(9) Parking System

(10) Wrong way driving

(16) Curve speed

(23) Mixed user traffic management

	V2P
	(17) Warning to pedestrian

(18) VRU safety

(22) Pedestrian Road safety via V2P awareness
	V2N
	(14) V2X road safety service via infrastructure

(15) Traffic flow

(26) Overview to road traffic participants

(27) Remote diagnosis

	Others
	(11) V2X message transfer under MNO control
(13) V2X when outside network coverage
(19) V2X by UE type RSU
(20) V2X minimum QoS
(21) V2X when roaming
(24) Positioning enhancement
(25) Privacy
	
	


Table 1. Groups of V2X Use Cases

In those V2X use cases, the service transmitted via Uu interface could be divided into three categories based on TR 22.885.
	Category
	Information transmitted
	UL
	DL

	Category 1: Basic message
	Basic message, e.g. location, trajectory, speed, acceleration;
Message requiring periodically transmission, e.g. collision risk warning
	Periodically Unicast
	Periodically Broadcast

	Category 2: Event triggered message
	Event triggered periodical message, e.g. emergency vehicle warning, stationary vehicle warning, safety message, wrong way driving message
	Periodically Unicast
	Periodically Broadcast

	Category 3: Additional message
	Additional information, e.g. diagnostics data, parking system
	Periodically/One-time Unicast
	Periodically/One-time Unicast/Broadcast


Table 2. Categories of V2X Use Cases

Observation 1: Generally, three categories of services need to be supported for V2X use cases via Uu interface.

One example could be provided for the service pattern as indicated in Figure 1.
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Figure 1. Indication of V2X Services
Based on the above classification, most safety related messages could be covered by category 1 and category 2. And for both categories, the UL should be unicast, and the specific information of vehicles needs to be updated periodically; and the DL is better to be periodically broadcast or periodically multi-cast to save the resources, since in most cases, the DL message needs to be transmitted to all vehicle UEs to update the network information in proximity.

Observation 2: For most V2X cases, the vehicle needs to send data periodically in UL, while receive broadcasted data periodically in DL.
The only difference between category 1 and category 2 is that the use cases listed in the second category are triggered by some event, e.g. some conditions configured for emergency vehicles are met; some vehicles suddenly stop in the middle of the road, etc. However, after the event is triggered, the corresponding message needs to be transmitted periodically to provide the updated information to the surrounding vehicles.
Observation 3: For category 2 message, the vehicle also needs to send data periodically in UL, while receive broadcasted data periodically in DL, after certain event is triggered.
2.2 Potential enhancements

Based on the analyses in previous section, the UL and DL data should be in periodical pattern based on the configuration from application layer. The detailed frequency requirement is listed in TS22.185 as follows:
[R-5.2.3-001]
The E-UTRA(N) shall be able to support a maximum frequency of 10 messages per second per UE or per RSU.

· NOTE: 
It is assumed that V2X application provides messages to 3GPP layer for transport either periodically and/or triggered by certain events.
And in last meeting, SPS enhancements were mentioned in [3]. As indicated in SA1 requirements, the V2X application layer may provide messages to 3GPP layer periodically, the 3GPP layer could be configured as SPS mode to better adapt to the traffic periodically arrived. Since there are different traffic requirements in various use cases, and the packet inter-arrival time will not be the same, multiple SPS configurations would be beneficial to adapt to the traffic pattern of V2X.
Proposal 1: Introduce the multiple SPS configurations in V2X as one of the potential enhancements, especially for UL.
As discussed in previous section, some services in category 2 and category 3 are triggered by certain events. In some cases, the service will be released if the accident is well handled, e.g. emergency stop. Therefore, the multiple SPS configurations need to be configured in advance, and after a while it could be triggered if needed to adapt to the situation when changed.

Proposal 2: The SPS configurations will be configured by eNB via RRC signaling.
Proposal 3: Study the mechanism to dynamically perform SPS triggering/stopping.

3 Conclusions:

In this contribution, we discuss the service pattern for V2X and following proposal is provided:
Proposal 1: Introduce the multiple SPS configurations in V2X as one of the potential enhancements.

Proposal 2: The SPS configurations will be configured by eNB via RRC signaling.

Proposal 3: Study the mechanism to dynamically perform SPS triggering/stopping.
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