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Abstract: This document adds the Platooning requirements in eV2X TS.
Discussion

This contribution has 3 parts:
· Table 1 is the current eV2X TR performance table for Vehicles Platooning. (Only change is that we moved the column “Section#” in front of the column “CPR#”, to help for discussions)

· 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)
· Merge some use cases KPIs

· “Proposal” section provides the resulting Performances table for eV2X TS Section 2 for Platooning.
 

Table1: Current Performance requirements for platooning
	Communication scenario
	Payload (Bytes)
	Tx rate (Message/Sec)
	Max
 Latency (ms)
	Reliability (%)
	Data rate (Mbps)
	Communi-cation
 range (meters)

	Description
	Section#
	CPR #
	
	
	
	
	
	

	Among a group of UEs (or two UEs) supporting V2X application
	5.1
	[CPR.P-004]
	50-1200
(NOTE 1)
	30
	10
(NOTE 2)
	
	
	

	
	5.1
	[CPR.P-005] 
	300-400 
	30
	25
	90
	
	

	Between UE supporting V2X application  and RSU via another UE supporting V2X application
	5.2
	[CPR.P-006]
	[50-1200]
	2
	500
	
	
	

	Between UEs supporting V2X application 
	Driver control
	5.5
	[CPR.P-007]
	300-400
(NOTE 3)
	
	25
	90
	
	

	
	Fully automated driving
	5.5
	[CPR.P-008]
	1200
	
	10
	99.99
	
	80

	Between UEs supporting V2X application 
	Driver control/
Limited automated driving
	5.12
	[CPR.P-009]

	[6500]
	50
	[20] 
	
	
	[10] sec * (max. relative speed) [m/s]

	
	Fully automated driving
	5.13
	[CPR.7.P-010] 
	
	
	[20] 
	
	[65]
	[5] sec * (max. relative speed) [m/s]

	Between  UE supporting V2X application and RSU
	Driver control/
Limited automated driving
	5.12
	[CPR.7.P-011] 

	[6000]
	50
	[20] 
	
	
	[10] sec * (max. relative speed) [m/s]

	
	Fully automated driving
	5.13
	[CPR.7.P-012] 
	
	
	[20]
	
	[50]
	[5] sec * (max. relative speed) [m/s]

	NOTE 1:	This value does not including security related messages component.
NOTE 2:	This value is end-to-end latency. 
NOTE 3:	This value is applicable for both triggered and periodic transmission of data packets.




Table2: Proposed modifications for Platooning
	Discussion on existing TR requirement

	Proposed text

	TR requirements from Section 5.1
[image: ]

1) Description of 5.1 : “Among a group of UEs…”, is not explicit enough.
· This use case is for platooning based on collaboration among vehicles: “Cooperative driving for Vehicle Platooning”.

2) The two lines requirements have different values, but stating “CPR.P-004, CPR.P-005” is not explicit, their differentiator is the use case: 
According to the use case description on CPR-04: “Set 2: According to [2], the distance between vehicles for high density platooning is 1 meter.”, so we propose to describe it as “Very short (e.g., <2m)” inter-vehicle distance. We consider this needs “fully automated driving”. 
· CPR05 (25ms latency): “Set 1: According to [11][2], the distance between vehicles for normal density platooning may be larger than 2 meters”, so we propose “Short (e.g., > 2m)” inter-vehicle distance and “Limited Automated driving” instead of “CPR.P-005”.
	1) Clarify title to explicit the use case: “Cooperative driving with information exchange between a group of UEs supporting V2X application”.

2) Replace “CPR.P-004” for Inter-vehicle distance by: “Very short (e.g., <2m)” and Level of Automation: “Fully Automated driving”.
Replace “CPR.P-005” for Inter-vehicle distance by: “Short (e.g., > 2m)” and Level of Automation: ”Limited Automated driving”.


	
TR requirements from Section 5.5
[image: ]
1) We consider 5.5 can be merged with 5.1 for following reasons:
· The TR describes 5.5 to be for cooperative driving for platooning, which is also the case for 5.1. 
·  KPIs of 5.5 are similar with 5.1. 
· Use case 5.5 describes 0.3 seconds or even shorter (e.g., between cars at 100km/h so the density in 5.5 is around 6,7m; while 5.1 proposes >2m, so both are for short inter-vehicle distance as 5.1.
2) The TR consolidation for 5.5 proposed “driver control”, but no driver control seems possible with such distance. There is a possibly for a driver control but only at the front vehicle of the platoon. So we propose to remove the “driver control” for 1st degree of KPIs.
	1) This 5.5 is merged with the 5.1 already discussed above: “Cooperative driving for Vehicle Platooning among two or more UEs supporting V2X application”.
2) The reliability value of 5.5 (99.99%) and its communication range (80m) is incorporated in 5.1.

	TR requirement from Section 5.2

[image: ]
1) The current title of 5.2 “between UEs supporting V2X…” is too generic, not self-descriptive: some clarification is added based on the use case description in the TR section 5.2: Periodic reporting for a platoon. 
2) The fact that it is “via another UE or not” can remain transparent.
	1) Clarify title to explicit the use case: ”Periodic reporting  for a platoon.  Between UE supporting V2X application or between a UE supporting V2X application and RSU”. 
2) Remove “via another UE supporting V2 application”

	
TR requirements from Section 5.12 and 5.13

[image: ]

1) Titles of 5.12 and 5.13 are not explicit: The title is clarified based on the use case description: this is for Information sharing for platooning (same as 5.1 and 5.5).
2) Also the type of platooning is proposed to be clarified, to differentiate from other platooning of 5.1/5.5: According to the use case description: e.g.,  <2 sec * vehicle speed is the considered inter-vehicle gap. Hence, “Medium (e.g., > 2m and <100 m)” inter-vehicle distance is added.

3) CPR.P-010: value for payload is missing. We propose to discuss during the meeting the value that could be added (considering the proposed data rate (65 Mbps) and latency of 20ms would mean a payload of 162500 Bytes).
4) According to use case description in section 5.12, 6500 looks to contain 2 sets of data: 
· 6000 bytes for ‘cooperative perception’ (sensors information) 
· and 500 for cooperative manoeuvre commands.  
· But we understood that the application layer expects to receive both cooperative perception data and cooperative manoeuvre commands within [20 ms] time (which justified the total payload of 6500 Bytes).
5) Based on the above argumentation that 6500Bytes are needed within the same period of time, the total data rate per second needed for the specific V2X scenario is 65Mbps (regardless from the fact that 50Mbps include sensor data and 15Mbps manoeuvre data).
6) Change “relative” into “absolute” as relative speed between cars of same platoon is nearly zero, so we assume this should be “absolute” time
	
1) Clarify title to explicit the use case: “Cooperative driving with information exchange within platoon among  two or more UEs supporting V2X application”
2) “Medium (e.g., > 2m and <100 m)” inter-vehicle distance is added to clarify the type of considered platoon.
3) A [TBC] indication was added in the Payload (Bytes) size for discussion during SA1 meeting.
4) It is proposed to add a NOTE on the payload value to clarify that data include both the cooperative perception and the manoeuvre data:
“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 20ms). “
5) The above NOTE is also added under the data rate value.
6) Change “relative” into “absolute”

	TR requirement from Section 5.12 and 5.13

[image: ]

1) Title is not explicit for 5.12 and 5.13: “Between UE supporting V2X applications and RSU”.  Same clarification is proposed as previous use case.
2) According to the use case description: e.g., <2 sec * vehicle speed is the considered inter-vehicle gap. Hence, “Medium (e.g., > 2m and <100 m)” inter-vehicle distance is added.

3) Also CPR.P-012: value for payload is missing. Same clarification as previous use case.

4) Similar to CPR.P-009 and CPR.P-010 both cooperative perception data and cooperative manoeuvre commands are exchanged within the same period of time.

5) Change “relative” into “absolute” as relative speed between cars of same platoon is nearly zero, so we assume this should be “absolute” time
	1) Clarify title to explicit the use case: “Information sharing for platooning. Between UE supporting V2X application and RSU”.
2) “Medium (e.g., > 2m and <100 m)” inter-vehicle distance is added to clarify the type of considered platoon.
3) A [TBC] indication was added in the Payload (Bytes) size for discussion during SA1 meeting.
4) The NOTE is also added for the payload size and data rate clarification.
5) Change “relative” into “absolute”



Proposal for TS Platooning section:

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]5.2	Requirements for Vehicles Platooning Scenario
[R.5.2-001] The 3GPP system shall be able to support up to 5 UEs for a group of UEs supporting V2X application.
[R.5.2-002] For Vehicle Platooning, the 3GPP system shall be able to support reliable V2V communications between a specific UE supporting V2X applications and up to 19 other UEs supporting V2X applications.
NOTE: 	For group of heavy goods vehicle platooning, the number of UEs in a platoon can be smaller, due to communication range, the length of truck, inter-truck distance, etc. 
[R.5.2-003] The 3GPP system shall support relative longitudinal position accuracy of less than 0.5 m for UEs supporting V2X .application for platooning in proximity.
Table 5.2-1 Performance requirements for Vehicles Platooning 
	Communication scenario
	
	Req #
	Payload (Bytes)
	Tx rate (Message/ Sec)
	Max end-to-end latency
(ms)
	Reliabi-lity (%)
(NOTE 4)
	Data rate (Mbps)
	Minimum required cCommu-nication
 range (meters)
NOTE 6

	DescriptionScenario
	Degree
	Inter-vehicle distance
	
	
	
	
	
	
	

	Cooperative driving for vehicle platooning
Information exchange
between a group of UEs supporting V2X application.
	Lowest degree of automation Limited Automated driving
	Short (e.g., > 2m)
	R.5.2-0031
	300-400
(NOTE 1)
	30
	25
	90
	
	

	
	Driver control/
Limited Low  degree of automationed driving
	Medium (e.g., > 2m and <100 m)

	R.5.2-0042
	6500
(NOTE 2)
	50
	20
	
	
	350m[10] sec * (max. speed) [m/s]

	
	Highest degree of automationFully Automated driving
	Very short (e.g., < 2m)
	R.5.2-0053
	50-1200
(NOTE 3)
	30
	10
(NOTE 4)
	99.99
	
	80

	
	Fully High degree of automationautomated driving
	Medium (e.g., > 2m and <100 m)
	R.5.2-0064
	[TBC]
	
	20
	
	[65]
(NOTE 2)
	180m[5] sec * (max. speed) [m/s]

	Reporting needed for platooning.

Between UE supporting V2X application Between a UE supporting V2X application and RSU.
	N/A
	N/A
	R.5.2-0075
	50-1200
	2
	500
	
	
	

	Information sharing for platooning.

Between UE supporting V2X application and RSU.
	Driver control/
Limited automated drivingLower degree of automation
	Medium (e.g., > 2m and <100 m)
	R.5.2-0086
	6000
(NOTE 2)
	50
	20
	
	
	400m[10] sec * (max. speed) [m/s]

	
	Fully automatedHigher degree of automation driving
	Medium (e.g., > 2m and <100 m)
	R.5.2-0097
	[TBC]
	
	20
	
	[50]
(NOTE 2)
	200m[5] sec * (max. speed) [m/s]

	NOTE 1:	This value is applicable for both triggered and periodic transmission of data packets.
NOTE 2:    The 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 20ms).
NOTE 3:	This value does not including security related messages component.
[bookmark: _GoBack]NOTE 4:	This value is end-to-end latency.Sufficient reliability should be provided even for cells having no value in this table 
NOTE 5:     The naming used in column degree is specific to the scenario.
NOTE 6:     This is obtained considering UE speed of 130km/h.



[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.5.2-001]
	[CPR.P-001]	

	[R.5.2-002]
	[CPR.P-002]	

	[R.5.2-003]
	[CPR.P-003]	

	[R.5.2-0031]
	[CPR.PA-005]		Comment by Laurence-Huawei: Steffen: change to P

	[R.5.2-0042]
	[CPR.PA-009]

	[R.5.2-0053]
	[CPR.PA-004]

	[R.5.2-0064]
	[CPR.PA-010]

	[R.5.2-0075]
	[CPR.PA-006]

	[R.5.2-0086]
	[CPR.PA-011]

	[R.5.2-0097]
	[CPR.PA-012]



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