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Abstract: This document proposes to clarify that lower KPIs could also be considered for the  Platooning use case, in order to allow Stage2/3 WGs to consider that a service can be fulfilled with different levels of performances and consider their best way to handle the supporting features.
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But in last SA1#74 the use case eV2X support for Vehicle Platooning was agreed with stringent KPIs.

However, platooning could also be realized with less stringent requirements as discussed in some ETSI workshop discussions [1]. We consider that lower KPIs would be possible and would lead to larger inter-vehicle distances but still support safety needs for V2X. 

This document proposes to enhance the use case eV2X support for Vehicle Platooning in order to add a first set of KPIs allowing to have now two sets: Set I with larger inter-vehicle distance and set II for inter-vehicle distance of almost 1m (current TR KPIs).

References:
[1] “Multi channel operation”, ETSI ITS Workshop 2016 [Online]. Available: https://docbox.etsi.org/Workshop/2016/201603_ITS_WORKSHOP/S02_ITS_NEXT_CHALLENGES/MULTI_CHANNEL_OPERATION_spaanderman_paulsconsultancy.pdf
Proposal
It is proposed to include the following additional reference and KPIs in the Platooning use case of TR FS_eV2X to allow Stage2/3 WGs to consider that a service can be fulfilled with different levels of performances and consider their best way to handle the supporting features.
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5.1	eV2X support for Vehicle Platooning
[bookmark: _Toc451423698]5.1.1	Description
Platooning is operating a group of vehicles in a closely linked manner so that the vehicles move like a train with virtual strings attached between vehicles. To maintain distance between vehicles, the vehicles needs to share status information such as speed, heading and intentions such as braking, acceleration, etc. By use of platooning, the distances between vehicles can be reduced, overall fuel consumption is lowered, and the number of needed drivers can be reduced.
Following aspects need to be supported for platooning.
Join/Leave
To form a platoon, vehicles need to exchange intent such as interest to form a platoon, intention to be a leader or follower of the platoon. And when a vehicle reaches a destination or has to leave the platoon, this intent should be also exchanged among vehicles of the platoon. This exchange of intent can occur at any time while the platoon is active.
Announcement/Warning
When a platoon is formed and operational, a vehicle which do not belong to the platoon should aware the existence of the platoon. Otherwise, the vehicle may move into the middle of the platoon and disrupt the operation of the platoon. Thus, the platoon should be known to other vehicles beyond the communication range among vehicles of the same platoon. 
Group communication
There are several messages that are exchanged for platoon management. E.g., vehicles of the platoon need to exchange information regarding when to take which road, whether to brake or accelerate and when, etc. At least, 30 CAM messages/seconds needs to be supported. [3]. In addition, the lead vehicle consume more fuel than other vehicles, sometime lead vehicle may request next vehicle to be a leader. This kind of communication can be done between the two vehicles without other vehicles’ involvement. 
To prevent potential security threats such as revealing of the route, these messages should be supported with confidentiality and be deciphered only by the vehicles of the platoon. In addition, due to the private nature of the messages, the communication range of these messages is from the lead vehicle to the last vehicle of the platoon, and typically line-of-sight. Because the size of the platoon can differ even on the move, resource-efficient distribution of messages for platooning and dynamic control of the distribution area of the messages should be supported. 
Two sets of Platooning performances requirements are supported: 
-	Set 1: According to [11][2], the distance between vehicles for normal density platooning may be larger than 2 meters. When the platoon moves at 100km/h, vehicles move 1 meter in 36ms. Considering the round-trip-time and processing delay, message transmission frequency up to 40Hz, translating into 25ms radio latency with message sizes of around 300-400 bytes should be supported.
-	Set 2: According to [2], the distance between vehicles for high density platooning is 1 meter. When the platoon moves at 100 km/h, vehicles move 1 meter in 36 ms. Considering round-trip-time and processing delay, message transmission frequency up to 100Hz, translating into at least 10 ms latency with message sizes of around 50-1200 bytes should be supported.
If the platoon is too long, it will sometimes interrupt the operation of other vehicles and traffic management authority. So, there should be limit on how many vehicles can be included in a platoon. This is especially true considering that a truck can span more than 15 m.
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The following potential requirements are derived from this use case
KPIs common for set 1 and set 2:
[PR.5.1.2-001]	The 3GPP system shall be able to control the communication range for a message based on the characteristic of the messages transmitted by a UE supporting V2X application.
[PR.5.1.2-002]	The 3GPP system shall be able to support at least [30] message broadcast by a UE supporting V2X application. 
[PR.5.1.2-003]	The 3GPP system shall be able to create/destroy a group for UEs supporting V2X application. 
[PR.5.1.2-004]	The 3GPP system shall be able to support up to [5] UEs for a group of UEs supporting V2X application. 
[PR.5.1.2-005]	The 3GPP system shall be able to add/remove a UE supporting V2X application into a group of UEs supporting V2X application. 
[PR.5.1.2-006]	The 3GPP system shall be able to support at least [30] message transfer among a group of UEs supporting V2X application. 
[PR.5.1.2-007]	The 3GPP system shall be able to support message transfer among a group of UEs supporting V2X application.
[PR.5.1.2-008]	The 3GPP system shall be able to support message transfer between two UEs belonging to the same group of UEs supporting V2X application.
[PR.5.1.2-009]	The 3GPP system shall be able to support confidentiality and integrity of message transfer among a group of UEs supporting V2X application.
KPIs for set 1: 
[PR-5.1.2-xxx]	The 3GPP system shall support communication latency no larger than [25 ms].
[PR-5.1.2-xxx]	The 3GPP system shall support [90%] reliability.
[PR-5.1.2-xxx]	The 3GPP system shall support triggered and periodic transmission of small data packets (e.g. 300-400 bytes).
 KPIs for set 2:
[PR.5.1.2-010]	The 3GPP system shall be able to support [10] ms end-to-end latency for message transfer among a group of UEs supporting V2X application.
[PR.5.1.2-011]	The 3GPP system shall be capable of transferring messages among a group of UEs supporting V2X application with variable message payloads of [50-1200] bytes, not including security-related message component.
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