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Abstract: This document adds the requirements for the Advanced Driving in eV2X TS.
Discussion

This contribution has 3 parts:
· Table 1: the current eV2X TR performance table for Advanced Driving (with latest agreed requirements of Spokane SA1#76Bis).

· Table 2: describes changes (in blue) proposed on Table 1, for normative requirements, mainly:
· Explicit the title of each use case, to allow understanding  between MNO and application needs
· Keep the different degrees of KPIs under the use case description, in line with the TR: this allows visualizing the different degrees that can be used for a same scenario.
· Remove brackets of Performances (no comments raised at previous SA1s)

·  “Proposal” section: provides the resulting Performances table for eV2X TS.

Table 1: Current TR Performance requirements for Advanced Driving
	Communication scenario
	Payload (Bytes)
	Tx rate (Message/Sec)
	Max latency
(ms)
	Reliabi-lity (%)
	Data rate (Mbps)
	Commu-nication range (meters)

	Section
#
	Description
	CPR #
	
	
	
	
	
	

	5.9
	Between UEs supporting V2X applications
Fully automated driving
	[CPR.A-001]
	[2000]
	
	[10]
	[99.99]
	[10]
	

	5.10, 5.11
	Between UEs supporting V2X application
	Driver control/
Limited automated driving 
	[CPR.A-002]
	[6500]
	10
	[100]
	
	
	[10] sec * (maximum relative speed) [m/s]

	
	
	Fully automated driving
	[CPR.A-003]
	
	
	[100]
	
	[53]
	[5] sec * (max. relative speed) [m/s]

	5.10, 5.11
	Between the UE supporting V2X application and the RSU
	Driver control/
Limited automated driving
	[CPR.A-004]
	[6000]
	10
	[100]
	
	
	[10] sec * (max. relative speed) [m/s]

	
	
	Fully automated driving
	[CPR.A-005]
	
	
	[100]
	
	[50]
	[5] sec * (max. relative speed) [m/s]

	5.20
	Between UEs supporting V2X application
Fully automated driving
	[CPR.A-006
	
	
	[3]
	[99.999]
	[30]
	[500]

	5.22
	Between RSU and UE supporting V2X application
	[CPR.A-007]
	450
	50
	
	
	DL: [0.5] UL: [50]
	

	5.23
	Between UEs supporting V2X application
	Driver control/
Limited automated driving
	[CPR.A-008]
	[300-400]
	
	[25]
	[90]
	
	

	
	
	Full automated driving
	[CPR.A-009]
	[12000]
	
	[10]
	[99.99]
	
	

	5.25
	Between a UE supporting V2X application and a V2X application server
	[CPR.A-010]
	
	
	
	
	UL: [10]
	




Table 2: Proposed modifications for Advanced Driving  
	Discussion on existing requirements
	Proposed text

	TR requirements from Section 5.9:
[image: ]
Title is not explicit: “Between UEs supporting V2X applications. Fully automated driving”: some clarification of scope is added based on TR use case.

	Clarify title to explicit the use case “Cooperative Collision Avoidance (CoCA). Between UEs supporting V2X applications.  Fully automated driving”

	
TR requirements from Section 5.10, 5.11
[image: ]

1) Title is not explicit for 5.10 and 5.11: “Between UEs supporting V2X applications”. The use cases are targeting the autonomous cruise control of each vehicle.

2) Value for 1st KPI (payload) of CPR.A-003 is missing. We propose to discuss during the meeting the value that could be added (considering the proposed data rate (53 Mbps) and latency of 100ms would mean a payload of 662500 Bytes).
3) According to use case description in section 5.10, “6500” looks to contain 2 sets of data: 
· 6000 bytes for ‘cooperative perception’ (sensors information) 
· and 500 was for cooperative manoeuvre commands. 
· But we understood both cooperative perception data and cooperative manoeuvre commands should be received within [100 ms] (which justified the total payload of 6500Bytes).
· Based on the above argumentation that 6500Bytes are needed within the same period of time
4) The data rate of 53Mbps includes 50Mbps for sensor data and 3Mbps for manoeuvre data 
	1) Clarify title to explicit the use case: “Information sharing for Autonomous Cruise Control. Between UEs supporting V2X application”.
2) A [TBC] indication is added in the Payload (Bytes) size for discussion during SA1 meeting.
3) It is proposed to add a NOTE on the payload value to clarify that the message could be two (2), but whatever the application needs regarding number of messages the application expects to receive the 6500 bytes (2 sets of information) within  100 ms:
“The payload data that is considered in this V2X scenario includes both cooperative maneuvers and cooperative perception data that could be exchanged using two separate messages within the same period of time (e.g., required latency 100ms).”
4) The above NOTE is also added under the data rate value.

	
TR requirements. from Section 5.10, 5.11:
[image: ]

1) Current title is not explicit for 5.10 and 5.11 “Between UEs supporting V2X applications and the RSU”. Use cases description show use cases are targeting the autonomous cruise control of each vehicle.

2) Also there is no value for column “payload”. We propose to reuse the same value as in the limited automated driving case (i.e. 6000 Bytes), since sensor information and planned trajectories are considered for both cases.

3) Similar to CPR.A-002 and CPR.A-003 both cooperative perception data and cooperative manoeuvre commands are exchanged within the same period of time.
	
1) Clarify title to explicit the use case: “Information sharing for Autonomous Cruise Control. Between the UE supporting V2X application and the RSU”.
2) A [TBC] indication was added in the Payload (Bytes) size for discussion during SA1 meeting.
3) The NOTE (as in CPR.A-002 and CPR.A-003) is also added for payload size and data rate clarifications.

	
TR requirements from Section 5.20:
[image: ]

1) Title is not explicit: “Between UEs supporting V2X application. Fully automated driving”. The title is clarified based on the use case description: this is for Emergency trajectory alignment.

2) CPR.A-006: Emergency Trajectory Alignment has no Payload value. We propose to re-use the payload value of the “Cooperative collision avoidance (CoCA) of connected automated vehicles” use case (message size up to 2Mbytes). Considering that the involved vehicles shall exchange trajectories between vehicles.

	1) Clarify title to explicit the use case “Emergency Trajectory Alignment. Between UEs supporting V2X application. Fully automated driving”

2) A Payload of 2000 Bytes is proposed

	
TR requirements from Section 5.22:
[image: ]

1) Title is not explicit “Between RSU and UE supporting V2X application”: some clarification from the use case scope is added.

2) DL 0.5Mbps and UL 50Mbps is not per UE, but combined values for 200 UEs.
	1) Clarify title to explicit the use case: “Intersection Safety Information Provisioning for Urban Driving. Between RSU and UE supporting V2X application.”
2) A NOTE is added to clarify that data rate is for maximum 200 UEs: “This value is referring to a maximum number of 200 UEs. The data rate per UE is DL: 250Kbps and UL: 2.5Kbps”

	
TR requirements from Section 5.23 (agreed in Spokane):
[image: ]

1) 5.23 has no explicit title, some clarification of the scope is added.
	1) Clarify title to explicit the use case: Cooperative lane change (CLC). Between UEs supporting V2X applications.”

	TR requirements from Section 5.25 (agreed in Spokane):
[image: ]
1) 5.25 has no explicit title, some clarification is added. The original title for 5.2 was on “3D Video compasition”.
	Clarify title to explicit the use case 
“3D video composition.
Between a UE supporting V2X application and a V2X application server.”



Proposal for TS Advanced Driving :

Note: This is completely new text for the TS section: we did not use revision marks to facilitate visibility of any changes done during SA1 meeting week.
[bookmark: _Toc460566348]-------------------------------------------- START of TS CHANGES --------------------------------------
5	Requirements
[bookmark: _Toc408371102]5.3	Requirements for Advanced Driving Scenario
Table 5.3-1 Performance requirements for advanced driving
	Communication scenario
	Req #
	Payload (Bytes)
	Tx rate (Message/Sec)
	Max end-to end latency
(ms)

	Reliabi-lity (%)
(NOTE3)
	Data rate (Mbps)
	Min required Commu-nication range (meters)

	Description
	
	
	
	
	
	
	

	Cooperative Collision Avoidance 
Between UEs supporting V2X applications.
	Fully automated driving.	Comment by l00212932: This column will be aligned with the result of platooning discussion
	R-5.3-001
	2000
	
	10
	99.99
	10
	

	Information sharing for Autonomous Cruise Controautomated drivingl.
Between UEs supporting V2X application.
	Driver control/
Limited automated driving
	R-5.3-002
	6500
(NOTE 1)
	10
	100
	
	
	10 sec * (maximum relative speed) [m/s]	Comment by l00212932: This column is still open, based on result of platoonig discussion

	
	Fully automated driving
	R.5.3-003
	[TBC]
	
	100
	
	53
(NOTE 1)
	5 sec * (max. relative speed) [m/s]

	Information sharing for Autonomous automated drivingCruise Control.
Between the UE supporting V2X application and the RSU
	Driver control/
Limited automated driving
	R-5.3-004
	6000
(NOTE 1)
	10
	100
	
	
	10 sec * (max. relative speed) [m/s]

	
	Fully automated driving
	R-5.3-005
	[TBC]
	
	100
	
	50
(NOTE 1)
	5 sec * (max. relative speed) [m/s]

	Emergency Trajectory Alignment.
Between UEs supporting V2X application.
	Fully automated driving.
	R-5.3-006
	2000
	
	3
	99.999
	30
	500

	Intersection Safety Information Provisioning for Urban Driving
Between RSU and UE supporting V2X application.
	R.5.3-007
	450
	50
	
	
	DL: 0.5 UL: 50
(NOTE 2)
	

	Cooperative lane change 
Between UEs supporting V2X applications.
	Driver control/
Limited automated driving
	R-5.3-008
	300-400
	
	25
	90
	
	

	
	Fully automated driving
	R-5.3-009

	12000
	
	10
	99.99
	
	

	3D video composition,Video sharing	Comment by l00212932:  Seems better than 3D video composition, any suggestion??
Between a UE supporting V2X application and a V2X application server. 
	
R.5.3-010
	
	
	
	
	UL: 10
	

	NOTE 1:	This includes both cooperative maneuvers and cooperative perception data that could be exchanged using two separate messages within the same period of time (e.g., required latency 100ms). 
NOTE 2:	This value is referring to a maximum number of 200 UEs. The data rate per UE is DL: 250Kbps and UL: 2.5Kbps.
NOTE 3: 	Sufficient reliability should be provided even for cells having no values in  this table



[bookmark: _Toc408371044][bookmark: _Toc435809682]------------------------- NEXT CHANGES --------------------------------------------

[bookmark: _Toc408371104]Annex <X> (informative):
<Background information on service Requirements>
For each requirement in this specification, Table X-1 indicates reference to the consolidated potential requirements in TR 22.886:
Table X-1 Reference information for requirements
	Requirement # in this specification
	CPR # in TR 22.886

	[R.5.3-001]
	[CPR.A-001]	

	[R.5.3-002]
	[CPR.A-002]

	[R.5.3-003]
	[CPR.A-003]

	[R.5.3-004]
	[CPR.A-004]

	[R.5.3-005]
	[CPR.A-005]

	[R.5.3-006]
	[CPR.A-006]

	[R.5.3-007]
	[CPR.A-007]

	[R.5.3-008]
	[CPR.A-008]

	[R.5.3-009]
	[CPR.A-009]

	[R.5.3-010]
	[CPR.A-010]



-------------------------------------------- END of CHANGES --------------------------------------------
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