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Abstract: This contribution compares on eV2X consolidation proposals.
1. Background
For this meeting SA1#76, following documents were submitted for eV2X Consolidation.
	[1]
	S1-163024
	Consolidation of Requirements
	HUAWEI

	[2]
	S1-163037
	Proposal for category classification and consolidated of potential requirements in TR 22.886
	FUJITSU

	[3]
	S1-163038
	Way forward on eV2X Consolidation
	Rapporteur (LG)

	[4]
	S1-163040
	consolidation for ev2x Advanced driving group
	Rapporteur (LG)

	[5]
	S1-163041
	consolidation for ev2x cloud driving group
	Rapporteur (LG)

	[6]
	S1-163042
	consolidation for ev2x extended sensor group
	Rapporteur (LG)

	[7]
	S1-163043
	consolidation for ev2x interworking group
	Rapporteur (LG)

	[8]
	S1-163044
	consolidation for ev2x other group
	Rapporteur (LG)

	[9]
	S1-163102
	Consolidation of eV2X PRs on KPIs related to automated driving and platooning
	NTT DOCOMO

	[10]
	S1-163103
	Consolidation of the radio related requirements in eV2X TR
	Ericsson LM



2. Comparison Table
Following table summarizes proposals on use case grouping
Criterion and Use case grouping
TABLE 1: Criterion
	Company
	Criterion
	Use case group naming

	LG
	- Application scenario
	- Advanced driving
- Cloud driving
- Extended sensor
- Interworking
- Other

	Huawei
	- Application scenario
	- General
- Platooning
- Cooperative Manoeuvre
- Emergency Trajectory Alignment
- Automated Driving
- Cooperative Awareness
- Collective perception of environment
- Video data sharing 
- Intersection Safety Information Provisioning
- Remote Driving

	Fujitsu
	Range, Frequency, Latency, Group, General
(Grouping per requirement. No classification based on application level )
	- Range, Frequency, Latency, Group, General 

	NTT Docomo
	Level of autonomous driving
Distance of communication
	- Level 3 and “<0.3sec*vehicle speed or even closer
- Level 3 and “<2sec*vehicle speed
- Level 3 and “<2sec*vehicle speed
- Level 4 and “<0.3sec*vehicle speed or even closer
- Level 4 and “<2sec*vehicle speed
- Level 4 and “>2sec*vehicle speed

	Ericsson
	Radio related parameters
	- Periodic transmission
- Streaming
- Event triggered



Mapping of use case into group (based on the description in the original contributions)
TABLE 2: Use case mapping
	Section #
	Section Title
	LG
	HW
	Docomo
	Ericsson

	5.1
	eV2X support for Vehicle Platooning
	Advanced driving
	Platooning
	General
	Level 3 and “<0.3sec*vehicle speed or even closer
	Periodic

	5.2
	Information exchange within platoon
	Advanced driving
	Platooning
	General
	No decision
	Periodic

	5.3
	Automotive: Sensor and State Map Sharing
	Extended Sensor
	Cooperative Awareness
	General
	No decision
	Periodic

	5.4
	eV2X support for Remote Driving
	Cloud driving
	Cloud driving
	Remote Driving
	Periodic

	5.5
	Automated Cooperative Driving for Short distance Grouping
	Advanced driving
	Platooning
	Level 3 and “<0.3sec*vehicle speed or even closer
	Level 4 and “<0.3sec*vehicle speed or even closer
	Periodic

	5.6
	Collective Perception of Environment
	Extended Sensor
	Collective Perception
	No decision
	Periodic

	5.7
	Communication between vehicles of different 3GPP RATs
	Interworking
	General
	N/A
	

	5.8
	Multi-PLMN environment
	Interworking
	General
	N/A
	

	5.9
	Cooperative Collision Avoidance (CoCA)
	Extended Sensor
	Cooperative manoeuvre
	No decision
	Periodic
	event

	5.10
	Information sharing for limited automated driving
	Advanced driving
	Automated driving
	Level 3 and “<2sec*vehicle speed
	Periodic

	5.11
	Information sharing for full automated driving
	Advanced driving
	Automated driving
	Level 4 and “>2sec*vehicle speed
	Periodic

	5.12
	Information sharing for limited automated platooning
	Advanced driving
	Platooning
	Level 3 and “<2sec*vehicle speed
	Periodic

	5.13
	Information sharing for full automated platooning
	Advanced driving
	Platooning
	Level 4 and “<2sec*vehicle speed
	Periodic

	5.14
	Dynamic Ride Sharing
	Other (non-safety)
	General
	N/A
	

	5.15
	Use case on Multi-RAT
	Interworking
	General
	N/A
	

	5.16
	Video data sharing for automated Driving
	Extended Sensor
	Video data sharing
	Level 3 and “<0.3sec*vehicle speed or even closer
	Level 4 and “<0.3sec*vehicle speed or even closer
	Streaming

	5.17
	Changing Driving-Mode
	Advanced driving
	General
	N/A
	

	5.18
	Tethering via Vehicle
	Other (non-safety)
	General
	N/A
	

	5.19
	Use case out of 5G coverage
	Interworking
	General
	N/A
	

	5.20
	Emergency Trajectory Alignment
	Advanced driving
	Emergency Trajectory Alignment
	No decision
	Event

	5.21
	Teleoperated Support (TeSo)
	Cloud driving
	Remote Driving
	N/A
	Periodic

	5.22
	Intersection Safety Information Provisioning for Urban Driving
	Other (safety)
	Intersection Safety
	General
	No decision
	Periodic



3. Discussion
For Rel-14 V2XLTE SI, each requirement was grouped based on message size, frequency, range etc. In Rel-14 V2XLTE, most of use cases were about status information exchange which is day 1 requirements of V2X application roadmap. Thus, the methodology used for consolidation of PRs in Rel-14 V2XLTE SI was not a problem
In eV2X, however, the use cases are more than day 1 requirements. That is, according to V2X application roadmap (seen from the current TR), they are sensor data sharing, intention data sharing, coordination data sharing, and so on. Thus, the context that each consolidated requirement is related should be clearly expressed. 
Proposal 1:
Consolidation is done per use case groups.
In [1] and [10], a clear separation between radio performance-related KPIs and other requirements was proposed. While use case grouping may help both 3GPP and non-3GPP community to identify scenarios and context, separation of radio performance-related KPIs will help downstream groups in 3GPP to understand what should be achieved (e.g., for ease of scheduling themselves). 
Proposal 2:
Make performance KPI Consolidation is clearly visible. 
Proposal 3:
Based on proposal 1/2, agree on following structure for consolidation.
	[bookmark: _Toc461630068]7	Consolidated Potential Requirements
[bookmark: _Toc461630069]7.1	General
This section includes general requirements that can be applied generally
[bookmark: _Toc461630070]7.X	Use case group Name1
7.X.1	General requirements
This section includes general requirements of use case group 1, which is not related performance KPIs.
7.X.1	Performance requirements
This section includes performance requirements of use case group 1.
7.Y	Use case group Name2
7.Y.1	General requirements
This section includes general requirements of use case group 2, which is not related performance KPIs.
7.Y.1	Performance requirements
This section includes performance requirements of use case group 2.



Based on the table 2 above, KPI related use cases can be marked as following.
	Sec.
#
	Section 
Title
	LG
	HW
	Docomo
	Ericsson
	Performance
Related?

	5.1
	eV2X support for Vehicle Platooning
	Advanced driving
	Platooning
	General
	Level 3 and “<0.3sec*vehicle speed or even closer
	Periodic
	Y

	5.2
	Information exchange within platoon
	Advanced driving
	Platooning
	General
	No decision
	Periodic
	Y

	5.3
	Automotive: Sensor and State Map Sharing
	Extended Sensor
	Cooperative Awareness
	General
	No decision
	Periodic
	Y

	5.4
	eV2X support for Remote Driving
	Cloud driving
	Remote driving
	N/A
	Periodic
	Y

	5.5
	Automated Cooperative Driving for Short distance Grouping
	Advanced driving
	Platooning
	Level 3 and “<0.3sec*vehicle speed or even closer
	Level 4 and “<0.3sec*vehicle speed or even closer
	Periodic
	Y

	5.6
	Collective Perception of Environment
	Extended Sensor
	Collective Perception
	No decision
	Periodic
	Y

	5.7
	Communication between vehicles of different 3GPP RATs
	Interworking
	General
	N/A
	
	

	5.8
	Multi-PLMN environment
	Interworking
	General
	N/A
	
	

	5.9
	Cooperative Collision Avoidance (CoCA)
	Extended Sensor
	Cooperative manoeuvre
	No decision
	Periodic
	event
	Y

	5.10
	Information sharing for limited automated driving
	Advanced driving
	Automated driving
	Level 3 and “<2sec*vehicle speed
	Periodic
	Y

	5.11
	Information sharing for full automated driving
	Advanced driving
	Automated driving
	Level 4 and “>2sec*vehicle speed
	Periodic
	Y

	5.12
	Information sharing for limited automated platooning
	Advanced driving
	Platooning
	Level 3 and “<2sec*vehicle speed
	Periodic
	Y

	5.13
	Information sharing for full automated platooning
	Advanced driving
	Platooning
	Level 4 and “<2sec*vehicle speed
	Periodic
	Y

	5.14
	Dynamic Ride Sharing
	Other (non-safety)
	General
	N/A
	
	

	5.15
	Use case on Multi-RAT
	Interworking
	General
	N/A
	
	

	5.16
	Video data sharing for automated Driving
	Extended Sensor
	Video data sharing
	Level 3 and “<0.3sec*vehicle speed or even closer
	Level 4 and “<0.3sec*vehicle speed or even closer
	Streaming
	Y

	5.17
	Changing Driving-Mode
	Advanced driving
	General
	N/A
	
	Y

	5.18
	Tethering via Vehicle
	Other (non-safety)
	General
	N/A
	
	

	5.19
	Use case out of 5G coverage
	Interworking
	General
	N/A
	
	

	5.20
	Emergency Trajectory Alignment
	Advanced driving
	Emergency Trajectory Alignment
	No decision
	Event
	Y

	5.21
	Teleoperated Support (TeSo)
	Cloud driving
	Remote Driving
	N/A
	Periodic
	Y

	5.22
	Intersection Safety Information Provisioning for Urban Driving
	Other (safety)
	Intersection Safety
	General
	No decision
	Periodic
	Y


Proposal 4:
Use cases except section 5.7/5.8/5.14/5.15/5.17/5.18/5.19 are related to radio performance KPI.
Regarding radio performance related use cases, level of use case grouping are different per contributions.
· Three group [3]: Advanced driving. Extended Sensor. Cloud driving
· Three group [10]: Periodic. Streaming. Event-triggered.
· Six group [9]: combination of Level3/4 and <0.3sec, <2sec, >2sec
· Nine group [1]: Platooning, Co-awareness, Remote, Co-perception, Co-manoeuvre, automated, Video, Emergency, Intersection  
Following can be considered:
· Classification should be originated from use cases, not from the result. In [1], it is not clear why <0.3sec, <2sec, >2sec are chosen as criterion. And most requirements not from section 5.10~5.13 are not classified or marked as ‘no info’.
· Too detailed grouping is found in [1]. Six (6) use case groups have only one use case within the group. If purpose is similar, unnecessary sub-classification should be avoided.
· From RAN WGs work point of view, the nature of transmission as shown in [3] may help. But, that does not necessarily mean that other parameters are equal. E.g., even if transmission is periodic, range/latency/number of UEs may differ between platooning and remote driving
· Platooning, CACC, automated driving are hard to discriminated. For example, work progress status CACC and Platooning in ITS WG1 can be considered. According to [9], the difference between platooning and autonomous driving is just communication range. By providing several combinations of KPIs, there is no need to separate platooning/CACC/automated driving. 
· Remote Driving or tele-operated driving belong unique application group because in involved UL/DL and application servers while platooning/CACC/automated driving is more about direct communication and does not involved back-end servers.
· Extended sensor belongs to another unique application group because it is unidirectional dissemination of sensor data while other applications are involves bidirectional interactions/coordination among vehicles.
· There is a need to align to overview section.

Proposal 5:
Agree on the following grouping of use cases.
	Sec.
#
	Section 
Title
	KPI 
related
	Grouping
	Consolidation
Section #

	5.1
	eV2X support for Vehicle Platooning
	Y
	Advanced driving
	#7.2

	5.2
	Information exchange within platoon
	Y
	Advanced driving
	#7.2

	5.3
	Automotive: Sensor and State Map Sharing
	Y
	Extended Sensor
	#7.3

	5.4
	eV2X support for Remote Driving
	Y
	Cloud/Remote driving
	#7.4

	5.5
	Automated Cooperative Driving for Short distance Grouping
	Y
	Advanced driving
	#7.2

	5.6
	Collective Perception of Environment
	Y
	Extended Sensor
	#7.3

	5.7
	Communication between vehicles of different 3GPP RATs
	N
	General (Interworking)
	#7.1

	5.8
	Multi-PLMN environment
	N
	General (Interworking)
	#7.1

	5.9
	Cooperative Collision Avoidance (CoCA)
	Y
	Extended Sensor
	#7.3

	5.10
	Information sharing for limited automated driving
	Y
	Advanced driving
	#7.2

	5.11
	Information sharing for full automated driving
	Y
	Advanced driving
	#7.2

	5.12
	Information sharing for limited automated platooning
	Y
	Advanced driving
	#7.2

	5.13
	Information sharing for full automated platooning
	Y
	Advanced driving
	#7.2

	5.14
	Dynamic Ride Sharing
	N
	General (Other)
	#7.1

	5.15
	Use case on Multi-RAT
	N
	General (Interworking)
	#7.1

	5.16
	Video data sharing for automated Driving
	Y
	Extended Sensor
	#7.3

	5.17
	Changing Driving-Mode
	Y
	Advanced driving
	#7.2

	5.18
	Tethering via Vehicle
	N
	General (Other)
	#7.1

	5.19
	Use case out of 5G coverage
	N
	General (Interworking)
	#7.1

	5.20
	Emergency Trajectory Alignment
	Y
	Advanced driving
	#7.2

	5.21
	Teleoperated Support (TeSo)
	Y
	Cloud/Remote driving
	#7.4

	5.22
	Intersection Safety Information Provisioning for Urban Driving
	Y
	Cloud/Remote driving
	#7.4



Regarding requirements for radio performance related KPIs:
· CPR should mention the combination of communication reliability, data rate (or frequency and size of message), communication distance, latency. This can be expressed either as a full sentence in [4] or as a table in [1].
Proposal 6:
For radio KPI related requirements, a CPR is expressed as a combination of parameters
Some of CPRs may be met by LTE and NR, but some of CPRs only be met by NR. If all requirements are delivered to RAN WGs as it is, they may first pursue low-value or not-urgent target. Actually, some of use case description already implies that set 1 is for near-term target and set 1 is for long-term target. To indicate this message to downstream groups, CPRs should be consolidated per group. However, this does not prevent other WGs to fulfil requirements of set 2 after they fulfil requirements of set 1.
Proposal 7:
For use case groups where sets are available, consolidation should be done per set.
4. Proposal
It is proposed to agree on the proposals in section 3 above.

