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Abstract: This document proposes a new use case for lane change of one vehicle via the cooperative negotiation of maneuvre with other cars, using 3GPP communication.
Discussion
Performing lane change manoeuvres safely requires cooperation among vehicles from multiple lanes, to create the necessary gap to allow the overtaking vehicle(s) to quickly move onto the lane corresponding to its direction of travel in time to avoid a collision with an oncoming vehicle [1].

As a consequence, low latency and high reliability is needed for the transfer of messages between vehicles to ensure that the participating vehicles exchange rapidly their updated trajectory plan to facilitate the lane change manoeuvre. 
· In case of limited semi-automated driving when the driver is still in the control of the car, the messages size is 300-400 Bytes information [2], the end-to-end (car to car) latency is less than 25ms [3] and the reliability is 90% to ensure the successful exchange of trajectory plans [2] among involved vehicles.
· In case of fully automated driving, the messages size is up to 12KBytes as there are additional information such as UE location, more sensor data [2], while end-to-end latency is less than 10ms [2] and reliability is 99.99% to ensure the successful exchange of updated trajectory plans [2] among involved vehicles.
Proposal
Add a fully new use case text below in 3GPP TR FS_eV2X 22.886.

Note: no revision marks have been provided to facilitate visibility of revisions during SA1 week, but this is a fully new use case for the TR.
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5.X.1	Description
On a multi-lane road, a lane change manoeuvre could be initiated by a vehicle. To ensure safe and efficient lane change, exchange of trajectory plans between vehicles is necessary. Cooperative Lane Change V2X scenario involves vehicles exchanging their intended trajectories to coordinate their lateral (steering) and longitudinal controls (acceleration/deceleration) to ensure a smooth manoeuvre.
Two sets of Key Performance Indicators (KPIs) are supported:
Set 1: the vehicle is limited semi-automated driving, and the driver is still in the control loop: 
· Small Message size 300-400 Bytes.
· Less than 25ms end-to-end latency is needed for CLC packets exchange among the involved vehicles.
· Reliability of 90% is needed to ensure that the participating vehicles receive the update trajectory plan for the lane change manoeuvre.
Set 2: the vehicle is fully automated:
· The Message (UE location, sensor data) size up to 12 KBytes.
· Less than 10ms end-to-end latency is needed to exchange trajectory plan among the involved vehicles.
-	Reliability of 99.99% is needed to ensure that the participating vehicles receive the update trajectory plan for the lane change manoeuvre.
5.X.1.1	Pre-conditions
-	Vehicles A, B, C support message exchange via 3GPP communication.
-	Vehicles B and C are located at the adjacent lane than A.
-	Vehicle A wants to change lane and insert between vehicle B and C into the adjacent lane.
-	Vehicles A, B, C based on periodic messages that are broadcasted are aware about the neighbouring vehicles and their location.
5.X.1.2	Service Flows
-	Vehicle A detects the need for a lane change and requests the gap creation.
-	Vehicle B and C confirm that they will participate in this maneuver and create the gap based on the agreed plan.
-	Vehicle A is informed about the creation of the required space between vehicles B and C.
-	Vehicle A moves into the selected lane by continually transmitting periodically its trajectory plan to other involved vehicles via the 3GPP communication service. The trajectory plan is updated based on the evolution of the manoeuvre and the locations of Vehicles B and C.
5.X.1.3	Post-conditions
-	Vehicles A, performs the lane change with the cooperation of Vehicles B and C.
5.X.2	Potential Requirements
KPIs for set 1:
[PR-5.x.-001]	The 3GPP network shall support message exchange between UEs of message with less than [25 ms] latency, [90%] reliability and message size [300-400] Bytes with and to ensure that participating vehicles correctly exchange trajectory plan to support the lane change manoeuvre with driver controlsemi-automated driving. 
KPIs for set 2:
[PR-5.x.-003]	The 3GPP network shall support message exchange between UEs with less than [10 ms] latency, with [99.99%] reliability and maximum message size of [12] KBytes to ensure that participating vehicles correctly exchange trajectory plan to support the lane change manoeuvre inwith an automatic full automated drivingway.
------------------------- END of CHANGES --------------------------------------------
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