3GPP TSG RAN Meeting #74
RP-162204
Vienna, Austria, December 5 - 8, 2016
Source:
NTT DOCOMO, INC.
Title:
eV2X use case and requirement  with high data rate
Agenda Item:
9.2.1
Document for: 
Discussion and Decision

1. Introduction
SA1 identified consolidated requirements out of eV2X use cases in SA1#76 [1]. Identified requirements vary in terms of latency, reliability and data rate. As TR38.913 only captures general requirement for eV2X without specific use case [2], RAN needs to capture necessary use case and requirement for eV2X. Therefore we discuss potential update of TR38.913 for eV2X in this contribution.
2. eV2X use case and operation scenario
In the TR38.913, following eV2X requirement are described while specific use case associated to the requirement is not assumed. The requirement is similar to URLLC where short latency with high reliability is required for small packet size.
	For eV2X, for communication availability and resilience and user plane latency of delivery of a packet of size [300 bytes], the requirements are as follows:

-
Reliability = 1-10-5, and user plane latency = [3-10 msec], for direct communication via sidelink and communication range of (e.g., a few meters)

-
Reliability = 1-10-5, and user plane latency = [2] msec, when the packet is relayed via BS.

Note that target communication range and reliability requirement is dependent of deployment and operation scenario (e.g., the average inter-vehicle speed).

Link level evaluation with deployment scenario specific operating point and system level simulation are to be performed for the evaluations are Indoor Hotspot, Urban Macro, Highway, and Urban grid for connected car.
[Editor’s notes: other KPIs and use cases for eV2X may be added if needed after progress in SA1.]

NOTE:
Other reliability requirements may be added, if needed, e.g. for critical communications relating to high-speed train.


On the other hand, in the TR22.886, eV2X use cases are categorized into four types. 
1. Platooning

2. Advanced driving

3. Extended sensors

4. Remote driving

We consider existing RAN requirement can be a part of platooning where low latency with sufficiently high reliability is required for small message size, which is similar to URLLC. But the use case is limited to exchange of vehicle location and coarse driving intention because small packet size of 300 Byte is assumed in the RAN requirement. In the requirements of platooning in SA1, latency of 10 – 20 ms is assumed. If the required latency is 20 ms, Rel-14 LTE V2X specification may support this requirement at least in terms of latency and packet size. As achievable reliability highly depends on congestion level, additional discussion is necessary to validate the use of LTE V2X for this use case, e.g., on UE density and aggregated system bandwidth.
Observation 1: Current eV2X requirement in TR38.913 is similar to that of URLLC while wider range of use case and requirement is captured in TR22.886.

Observation 2: Exchange of vehicle location and coarse driving intention for platooning can be supported by Rel-14 LTE V2X. Further discussion is necessary on whether Rel-14 LTE V2X can also satisfy required reliability.
In the remaining use case in the platooning and other use case can be categorized into two use case based on the content of information exchanged between vehicles and/or infrastructure as follows. 
(1) Cooperative perception: This use case requires sharing perception data (abstracted data and/or high resolution sensor data detected by local sensors) among vehicles in the same area. This use is applicable to both V2V and V2I where RSU equipped with sensor multicasts perception data
(2) Cooperative manoeuvre: This use case requires sharing driving intention (coarse and/or high resolution). This use case is only applicable to V2V and multicast is assumed
We consider that cooperative perception covers advanced driving, extended sensors and remote driving. Also, cooperative manoeuvre covers platooning and advanced driving. It is noted that sensor information is shared to network for remote driving. 
Regarding the potential support of the two use cases by LTE V2X, required capacity needs to be discussed according to the resolution of data (coarse or high-resolution) and inter-vehicle distance (platooning or not) as shown in Table I. Here, both cooperative perception and cooperative manoeuvre are used together for all the four operation scenarios. Although required capacity depends on the resolution of information and inter-vehicle distance, at least cooperative perception with high resolution will be more like eMBB because sensor information obtained from LIDAR and/or HD video streaming, which is 25 Mbps – 1000 Mbps per link, will be shared among vehicles/infrastructures. Considering evaluation results in LTE V2X, it is quite challenging to support such high data rate even with non-short inter-vehicle distance, e.g., 2.5 sec Therefore, RAN shall consider to satisfy such eMBB-like requirement for cooperative perception and cooperative manoeuvre. Detailed evaluation assumption and requirement is shown in Table II which is made based on section 5.10, 5.11, 5.12 and 5.13 in the TR22.886. Further consolidation with other use cases can be further discussed to minimize the variation of evaluation scenarios.
Proposal 1: RAN to consider operation scenarios for eV2X shown in Table I.
Proposal 2: RAN to consider high data rate requirement for cooperative perception and cooperative manoeuvre.
Proposal 3: Evaluation assumption and requirement in Table II is captured in TR38.913.
Table I: Operation scenario for automated driving/platooning
	
	Platooning 
(Short inter-vehicle distance)
	Advanced driving 
(Non-short inter-vehicle distance)

	Abstracted data
	Limited automated platooning
(e.g. for NHTSA Level-3 automation)
	Limited automated driving
(e.g. for NHTSA Level-3 automation)

	High resolution data
	Full automated platooning
(e.g. for NHTSA Level-4 automation)
	Full automated driving
(e.g. for NHTSA Level-4 automation)


Table II: Evaluation assumption and requirement for platooning and advanced driving for V2V.
(Red part is update from TR38.913)
	
	Platooning 
(Short inter-vehicle distance)
	Advanced driving 
(Non-short inter-vehicle distance)

	UE distribution
	100% in vehicles

Average inter-vehicle distance (between two vehicles’ center) in the same lane is

0.5sec * average vehicle speed in the same platoonsing cluster
FFS: Distribution of platooning cluster

FFS: Penetration rate of platooning
	100% in vehicles

Average inter-vehicle distance (between two vehicles’ center) in the same lane is

2.5sec * average vehicle speed

FFS: Penetration rate of advanced driving

	Traffic model
	Limited automated driving
50 packets per 1 second with packet size of 6500 bytes
Fully automated driving
[50] packets per 1 second with packet size of [165.2] Kbytes
(equivalent to 65 Mbps per UE)
	Limited automated driving
10 packets per 1 second with packet size of 6500 bytes
Fully automated driving
[10] packets per 1 second with packet size of [662.5] Kbytes
(equivalent to 53 Mbps per UE)

	Latency requirement
	20 ms in application layer
	100 ms in application layer

	Reliability requirement
	[99%]
	[99%]

	Communication range
	Limited automated driving
[10] sec * (max. relative speed) [m/s]

Fully automated driving
[5] sec * (max. relative speed) [m/s]


Note 1: Application layer packet size is shown in the table. Security overhead is not modeled in the packet size. Packet segmentation can be considered in the simulation.
Note 2: Packet size and transmission rate for fully automated driving is to evaluate latency. 
Note 3: Transmission periodicity is periodicity in application layer. Jitter is considered in practice.
Note 4: Number of transmitter UE is scaled according to simulation bandwidth / aggregated system bandwidth
Note 5: For platooning, communication is only within a platooning cluster.
3. Conclusion
We discussed potential update of TR38.913 considering outcome of eV2X study in SA1. As eV2X discussion is pending until RAN#75 in each WGs, RAN needs to prepare necessary update of TR38.913 until March to identify necessary objective to study eV2X in RAN WGs. Alignment with normative study of eV2X requirement in SA1 is also required. Observations and proposals are listed as follows.
· Observation 1: Current eV2X requirement in TR38.913 is similar to that of URLLC while wider range of use case and requirement is captured in TR22.886.
· Observation 2: Exchange of vehicle location and coarse driving intention for platooning can be supported by Rel-14 LTE V2X. Further discussion is necessary on whether Rel-14 LTE V2X can also satisfy required reliability.
· Proposal 1: RAN to consider operation scenarios for eV2X shown in Table I.
· Proposal 2: RAN to consider use case of cooperative perception and cooperative manoeuvre.
· Proposal 3: Evaluation assumption and requirement in Table II is captured in TR38.913.
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