3GPP TSG-SA WG1 Meeting #71	S1-152184152601
Belgrade, Serbia, 17 – 21 August 2015	revision of S1-152184

Title:	V2X Minimum QoS
Agenda Item:	8.4 FS_V2XLTE
Source:	LG Electronics Inc.
Contact:	SungDuck Chun <sungduck.chun (at) lge.com>

Abstract: This paper describes a scenario where resources for V2X is not enough to accomodate all UEs, or where special vehicles are deployed. 
1. Introduction
Current version of TR22.885 includes requirement such that E-UTRA(N) gives each UE with V2V resources for at most 10 message transmissions per second. This is related to the application layer requirement where V2X application is expected to generate V2X application messages with 1~10 Hz frequency.
The question is whether there is need to guarantee that UE supporting V2X will have minimum transmission opportunities for V2X message transmission. For example, when there is too many UEs supporting V2X in one cell, it may not be possible to allocate each UE with dedicated radio resources for V2X transmission. There can be several options to handle this scenario:
· First come, first served. That is, a late UE entering a crowded cell may not be allocated with any transmission opportunities. 
· Regardless of cell overload condition, each UE supporting V2X is allowed to transmit for defined number of times.
Because V2X is about road safety, each vehicle should have minimum transmission opportunity to broadcast its position, speed and etc. If a vehicle completely stops transmitting V2X messages due to no resources available caused by cell overload condition, it may give undesired impression to other vehicles. For example, other vehicles may think that the vehicle has arrived to final destination.
If a vehicle is allowed to transmit even in over-loaded cell, the nearby vehicles in close distance can benefit from this transmission. Thus, we need to define minimum support in case of overload situation.
In addition, when an emergency situation occurs, special vehicles should move as fast as possible. One minute wasted on the road makes a huge difference in dealing with patients under an emergency situation, e.g., fires, crimes. Thus, it is critically necessary that V2X Service should be provided with relevant support for special purposes, such as public safety.
2. Proposal
In this document, we propose to capture following V2X use case and the related potential requirements in Technical Report on LTE-based V2X as described below.

* * * * Start of Addition * * * *
5.z	Use Case – V2X Minimum QoS
[bookmark: _Toc396461482]5.z.1	Description
This use case describes the scenario where E-UTRA(N) resource is not enough for every UE’s 10 Hz V2X application message transmission. In addition, this use case includes the scenario where emergency vehicle is supported. 
[bookmark: _Toc396461483]5.z.2	Pre-conditions
Vehicle A is normal passenger car equipped with a UE supporting V2X Service. 
Vehicle A is moving from Cell C toward Cell D. 
Vehicle E is ambulance equipped with a UE supporting V2X Service. 
Vehicle E is also moving from Cell C toward Cell D, then will move to Cell F which is the final destination.  
Cell C has enough resource so that it can accommodate more UEs for V2X service.
In Cell D, there are too many vehicles. Because resources in Cell D is fully utilized, it cannot allocate dedicate resources for any additional UE supporting V2X.
[bookmark: _Toc396461484]5.z.3	Service Flows
Vehicle A transmits V2X message while staying in Cell C.
Vehicle A moves into Cell D.
Vehicle A recognizes that Cell D does not have enough resource for its V2X message transmission.
Vehicle A indicates to V2X application to reduce the generation of periodic V2X application message to a 1 message per second.
Vehicle A performs transmission of 1 V2X message per second.
Vehicle E transmits V2X message while staying in Cell C. 
Vehicle E moves into Cell D.
Vehicle E performs transmission of V2X message as similar as in Cell C. 
On the route taken by Vehicle E, other vehicles move to the shoulder of the road and wait until the ambulance passes by.
[bookmark: _Toc396461485]5.z.4	Post-conditions
Nearby UEs have knowledge regarding Vehicle A and Vehicle E.
Nearby UEs have more accurate knowledge of Vehicle E than Vehicle A.
Minimum QoS requirement of V2X service is met for Vehicle A.
The vehicle E can get an increased chance to arrive at destination in time.

[bookmark: _Toc396461487]5.z.5	Potential Requirements
 [PR.5.z.5-001] The E-UTRA(N) shall be able to provide at least [TBD] V2V Service message transmission opportunities per second for every UE supporting V2V service.
[PR.5.z.5-002001] The 3GPP network E-UTRA(N) shall be able to provide means to prioritize V2X Service message transmission for special UEsby UEs of special vehicles (e.g. ambulance, patrol car, etc) over UEs of other vehicles.
[bookmark: _GoBack][PR.5.z.5-003002] The 3GPP E-UTRA(N)network shall be able to provide means to prioritize transmission of V2X Service message according to its type (e.g. whether road safety related message or not).
[PR.5.z.5-004] The system shall be able to provide means to support a communication range sufficient to give the driver(s) [TBD] response time at least for the delivery of V2X application message by special vehicles (e.g. ambulance, patrol car, etc).
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