3GPP TSG-RAN Meeting #71          












          RP-160315
Göteborg, Sweden, March 7 - 10, 2016
Source: 
Huawei, LG Electronics
Title: 
Summary of email discussion [5G-AH-09] on V2X
Agenda Item:
9.2.2
Document for:
Discussion/Decision
1 Introduction
This document summarizes the discussion on 5G RAN requirements and scenarios for automotive and V2X applications, and provides background for the text proposal submitted in [1]. 
[5G-AH-09] Automotive/V2X (Huawei/LG)
- Goal is to clarify: what do we need to evaluate Automotive/V2X usecases; what KPIs need to be modified or whether new KPIs are needed; if new scenarios are needed and, if so, their description (including new traffic model)

2 Discussion
The discussion aimed at clarifying:
(1) Use cases

The email moderators made the proposal to focus on the SA1 SMARTER Connected Car use case to consider at least a KPI for high data/packet success ratio.

In connected car/automotive use cases, reliable packet reception/transmission among vehicles and between vehicles, network, and vehicles/network and other devices such as pedestrian are critical. Particularly, the requirement should be met in spite of high vehicle/device mobility and heavy load condition in the network. More importantly, data should be delivered real-time otherwise it would become stale and considered as failure regardless of the cause of the delay in the packet delivery (e.g., error recovery in HARQ, interruption during handover or link failure, etc.).

There were proposals to also consider other typical uses cases for automotive/eV2X, such as cooperative communication, platooning, see through (a data rate of 10 Mb/s with a latency of 50ms), and eMMB use cases (video streaming, video calls), but it was deemed premature to consider multiple use cases and wiser to wait for progress in SMARTER.

To this purpose, a note is proposed in [1] to leave the door open to add more use cases for V2X in TR 38.913: 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
(2) KPIs

The email moderators proposed a specific definition of reliability for V2X:

Communication availability and resilience for eV2X: it can be evaluated by the success probability of transmitting [X] bytes with latency requirement of [1] msec, which is the time it takes to deliver a 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 communication range (e.g.,500 meters).
There were proposals to consider KPIs for eMBB use cases:

· Video streaming 100 Mbps, e2e latency <1s, UP latency <200 ms

· Video calls:  10 Mbps (DL and UL), e2e latency <150 ms, UP latency <30 ms

As for the discussion on use cases, the eMBB KPIs could be considered at a later time once SMARTER has made more progress, and these use cases should be compared to the generic eMBB requirements for the new RAT and may eventually not need to be defined separately.

For connected cars, a proposal was made to define the requirement as “1 ms E2E latency, nearly 100% reliability, 0.1 meter positioning accuracy, >10 Mbps in dense environment”. It was not clarified during the discussion how these requirements could be translated into the metrics considered in the definition of reliability. It was mentioned that positioning requirements may be met without relying on the air interface used for V2X communication, so this requirement could be separated.

There were questions on the 1 ms latency requirement and whether 10 ms would be sufficient, and the relation of the latency with the 500 m communication range proposed as example. It was clarified that the 1 ms latency came from an example from SA1 SMARTER (see Annex).
The email moderators asked for companies views on whether latency for infrequent small packets should also be considered for V2X, because it seems related to some 5GPPP requirements on control plane latency where a potential requirement by might 5~10 ms (note however that the control plane definition of 5GPPP does not match the control plane latency definition in TR38.913). One company did not see the use case that requires transmission of infrequent small packets within low latency. The lowest frequency of the messages in the traffic model is transmitting a message every 100ms, which does not seem to qualify as infrequent. Another company clarified the intention to say that some latency of message transmission without requiring RRC connection should be considered for eV2X. Particularly, for frequent hand over scenarios, it seems necessary to consider latency KPI equivalent/similar to latency with infrequent small packets.
(3) Deployment scenario

The email moderators proposed to reuse two scenarios from the LTE V2X SI:

· Highway scenario: mainly for data/packet success ratio in consideration of high UE mobility. 

· Urban grid scenario: mainly to evaluate data/packet success ratio in case of high network load and high density
There was broad agreement to focus on the two scenarios above. The discussion focused on the attributes of the two scenarios, mainly on:

· The spacing between RSUs in highway scenario: 20m was deemed too small by some companies. It was clarified that according to the SA1 definition of RSU, it refers to eNB-type RSU or UE-type RSU. Therefore a RSU can communicate with vehicles via D2D link or cellular DL/UL. One company proposed to consider V2X without RSU at all, or to keep the presence and number of RSUs as a variable simulation parameter.

· The carrier frequency: some companies asked to keep spectrum above 6 GHz at least as an option). Another proposal was that have a distance between RSU of [100] meter for frequency below 6 GHz and [30] meter for frequency above 6 GHz.
· The available bandwidth: 100 MHz was deemed too large for Europe. There was one proposal to find a way of measuring system performance somehow normalized with bandwidth.

· The number of antennas: it was decided to be left open for RAN1
(4) Traffic model 

The email moderators proposed starting from the traffic model used in LTE V2X SI with proper modifications based on SA1 SMARTER Connected Car use case, and to consider the relation between traffic model and UE density. The discussion on the traffic model mostly revolved around the inter-vehicle distance (with reference to the vehicle speed), and the message frequency as a function of inter-vehicle distance.
3 Conclusion
The proposal in [1] is based on the majority view.
4 Annex: SA1 requirements on connected vehicles use case
The 3GPP system shall support very low latency (e.g., 1 millisecond end-to-end latency).
The 3GPP system shall support very high reliability (e.g., nearly 100%).
The 3GPP system shall support high uplink data rate per vehicle even in a dense environment (e.g., tens of Mbps per device in a dense environment).

The 3GPP system shall support high downlink data rates (e.g., tens of Mbps per device in a dense environment).  

The 3GPP system shall support very high mobility (e.g., absolute speed more than 200 km/h while relative speed more than 400 km/h).

The 3GPP system shall support data transmission from one point to multipoint (e.g. multicast and/or broadcast). 

The 3GPP system shall support high positioning accuracy (e.g. 0.1 meters)

The 3GPP system shall support high density of connections for vehicles (e.g. the number of vehicles can exceed 10000 in scenarios with multiple lanes and multiple levels and types of roads)
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