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Abstract: This document proposes a way to consolidate eV2X TR requirements and consolidation proposal.
1. Discussion
Consolidation of requirement is proposed, taking care of different aspects:
· SA1 could not decide on which KPI were for LTE vs 5G. 
We do not expect to restart the debate in SA1 but instead send a LS to RAN WGs to get their view. In the meatime:
· But we consider that it is needed to present to stage2/3 all the different sets infromation that can be used to serve a V2X use case when defined in SA1. 
· There are some use cases that have no indication on whether the KPIs are for set1 vs set2. A single set of KPIs degree has been identified. We consider SA1 cannot be say a priori whether it will be for LTE or NR without RAN view.
· Some use cases are grouped when it is foreseen that they serve the same application layer scenario, even if they are currently separated in diffrerent use cases in the TR.
· Some requiements provide different KPI degrees of the same performance parameter for the same scenario. 
· Different degrees of performances KPIs can serve the same V2X application but wit diffeent levels of optimisations (e.g. from less automatic to more automatic driving, with more or less distance btween vehicles).
· The associated requireents KPIs are grouped into a table associated to the scenario, for a better lisibility. 
· Some KPIs of the same use cases depending on each other, so they cannot be considered in an isolated way, so need to be grouped. e.g. a cooperative manoeuvre use case in an emergency situation needs stringent delay with certain reliability. And the values for these KPIs are different from the ones needed for a normal lane change use case.
· Some requirements are proposed for in a “Generic” section when it is foreseen that they apply to many use cases. 
· All requirements of the TR are considered in this consolidation proposal. Split can be done to share the work load during SA1 diuscusisons, but it is seen as important to initially keep the requirements together to ensure consolidation termonology used amonghst requirements is homogeneous.

2. [bookmark: _Toc408371044][bookmark: _Toc435809682]Proposal

The Annex contains the detail of consolidation of requirements’ text and the requirement grouping in line with above discussion.

Below is the result proposed to be added the consolidated Section 7 of FS_eV2X TR, with 
· 7.2.1 Consolidated Generic requirements (for all use cases) 
· 7.2.3, 7.2.4… Consolidated Requirements associated to each scenario.

----------------------------------------------- FIRST  CHANGES -----------------------------------------------

[bookmark: _Toc460310033]7	Potential Requirements
[bookmark: _Toc460310034]7.1	General
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Editor's Note: Text in this section will be provided after consolidation at SA1#76.
Different V2X scenarios requires the transport of different V2X messages having different performances for the 3GPP network. 
 Some Generic requirements are applicable to all V2X scenarios and some requirements specific to each scenario.
[bookmark: _Toc460566363]7.2	Consolidated Requirements
Editor's Note: Text in this section will be provided after consolidation at SA1#76.
7.2.1	Consolidated Generic Requirements
[CPR.7.2.1-001] The 3GPP system shall be able to support message transfer among a group of UEs supporting V2X application.
[CPR.7.2.1-002] The 3GPP system shall be able to support message transfer between two UEs belonging to the same group of UEs supporting V2X application.
[CPR.7.2.1-003] The 3GPP system shall be able to support confidentiality and integrity of message transfer among a group of UEs supporting V2X application.
[CPR.7.2.1-004] The 3GPP system shall support efficient coordination of radio resources used for transport of V2X application communications between UEs supporting V2X applications to maximize the utilisation of the available spectrum and to ensure the required reliability.
[CPR.7.2.1-005] The 3GPP system shall be able to control the UL and DL reliability of transport of V2X application communications, depending on the requirement of V2X application.
[CPR.7.2.1-006] The 3GPP system shall support to ensure sufficient reliability metrics are reached.
[CPR.7.2.1-007] The 3GPP system shall support high connection density for congested traffic.
[CPR.7.2.1-008] UE using 5G RA(N) based V2X communication shall be able to communicate with UE supporting V2X application using E-UTRA(N) based V2X communication.
[CPR.7.2.1-009] Impact to E-UTRA(N) by UE supporting only 5G RAT(s) based V2X communication shall be minimized.
[CPR.7.2.1-010] Impact to 5G RA(N) by UE supporting only E-UTRA based V2X communication shall be minimized.
[CPR.7.2.1-011]	The 3GPP system shall be able to support message transfer between UEs or between a UE and a UE-type RSU, regardless of whether or not they are subscribers of the same PLMN supporting V2X communications. In case they are subscribers to different PLMNs, there shall be no service degradation of the message transfer. 
[CPR.7.2.1-012]	The 3GPP system shall be capable of supporting high reliability without requiring application-layer message retransmissions.
[CPR.7.2.1-013] UE supporting a V2X application shall be able to discover other such UEs in proximity supporting the same application. 
[CPR.7.2.1-014]	A UE supporting a V2X application shall be able to establish direct unicast communication with another such UE based on discovery results.
[CPR.7.2.1-015]	The 3GPP network shall allow the operator to associate a V2X application to one or more 3GPP RATs in a UE supporting V2X application.
[CPR.7.2.1-016]	The 3GPP system shall enable a UE supporting a V2X application to obtain network access via another UE supporting V2X application.
[CPR.7.2.1-017]	The 3GPP system shall enable a UE supporting a V2X application to discover another UE supporting V2X application that can offer access to the network.
[CPR.7.2.1-018]	The 3GPP system shall enable a UE supporting a V2X application to switch the network access from direct 3GPP connection to an indirect 3GPP connection via another UE supporting V2X application that is connected via 3GPP access to the 3GPP core network, and vice versa.
[CPR.7.2.1-019]	The 3GPP system should provide integrity and confidentiality protection (end to end) for the network access traffic of a V2X UE via another such UE.
[CPR.7.2.1-020]	The 3GPP system shall allow UEs supporting V2X application to use 5G RAT for direct communication when the UEs are not being serviced by a 5G cell.
[CPR.7.2.1-021] An RSU shall be able to communicate with up to 200 UEs supporting a V2X application.

7.2.2	Consolidated Perfomances Requirements for Platooning
Vehicles Platoonning enables the vehicles to dynamically form a platoon travelling together. All the UEs in the platoon obtain information from other vehicle or from a central platoon manager (RSU) to manage this platoon. These information allow advanced driving process in which vehicles to drive closer than normal in a coordinated manner, going to the same direction and travelling together. It is expected to be a specific complexV2X application.
Several requirements support this scenario. The generic requirements for platooning can be found below and specific performance requirements can be found in table 7.2.2-1.
[CPR.7.2.2-001] The 3GPP system shall be able to support in a periodic manner at least 30 message per second broadcast by a UE supporting V2X application.
[CPR.7.2.2-002] The 3GPP system shall be able to support up to 5 UEs for a group of UEs supporting V2X application.
[CPR.7.2.2-003] The 3GPP system shall be able to support at least [28] message transfer per second among a group of UEs supporting V2X application.
[CPR.7.2.2-009] The 3GPP system shall support transmission of one data packet up to 1200 bytes every 25 ms within 80 m range between UEs supporting platooning with full automated driving.
[CPR.7.2.2-012] The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting platooning.
[CPR.7.2.2-013] The 3GPP system shall support relative longitudinal position accuracy of less than 0.5 m for UEs supporting V2X application for platooning in proximity. 
[CPR.7.2.2-020] The 3GPP system shall be capable of supporting a high connection density. 

[CPR.7.2.2-025] 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 to enable vehicle platooning.
Table 7.2.2-1 Table summarizing Performances for Platooning scenarios.
	Scenarios for Platooning
	Payload (Bytes)

	Max Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)
	Communication Range (meters)

	5.1 eV2X support for Vehicle Platooning
Messages between UEs supporting V2X application

	[CPR.7.2.2-004] 
Fully automated 
	50-1200
(NOTE 1)
	10ms
(NOTE 2)
	
	
	

	
	[CPR.7.2.2-005] 
With Driver control
	300-400 
(NOTE 3)
	<25ms
	90
	
	

	5.2 Information exchange within platoon 
messages between UE supporting V2X application  and RSU
	[CPR.7.2.2-006] 
	[50-1200]
(NOTE4)
	500ms
	
	
	

	5.5 Automated Cooperative Driving for Short distance Grouping 
Messages between Vehicles

	[CPR.7.2.2-007]
driver control
	300-400
(NOTE5)
	25ms
	90
	
	80m

	
	[CPR.7.2.2-008]
fully automated
	300-400	Comment by Laurence-Huawei: Proposed to be  similar vale as above payload value, as this is for the same use case
	10ms
	99.99
	
	80m

	5.12 & 5.13 Information sharing for platooning 

	Between UEs (directly or via an RSU)
	[CPR.7.2.2-014] &[CPR.7.2.2-016]
&[CPR.7.2.2-019]
Limited automated/driver control
	[6500]
	[19ms]
	
	[2.75]
	Range sufficient to give the predictive information to the vehicles in proximity e.g. [10] sec * (max. relative speed) [m/s]

	
	
	[CPR.7.2.2-021] &[CPR.7.2.2-023]  & [CPR.7.2.2-024] &[CPR.7.2.2-025]
fully automated
	
	[19ms]
	
	[65]
	Range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (max. relative speed) [m/s]).

	
	Between  UE and RSU

	[CPR.7.2.2-015] &[CPR.7.2.2-017] &[CPR.7.2.2-019]
 Limited automated/driver control
	[6000]
	[19ms]
	
	[2.5]
	Range sufficient to give the predictive information to the vehicles in proximity e.g. [10] sec * (max. relative speed) [m/s]

	
	
	[CPR.7.2.2-022] &[CPR.7.2.2-025]
fully automated
	
	[19ms]
	
	[50]
	Range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (max. relative speed) [m/s]).



NOTE1: not including security related messages component.
NOTE2: end to end latency (application layer). 
NOTE3: periodic transmission of small data packets. 
NOTE4: a maximum transport of [2] V2X messages per second for the transport of V2X messages with variable payload.
NOTE5: triggered and periodic transmission of data packets 
OTE1: e use case.ts for platonning can be found below and specific  can be used to serve specific to each scenario;requirements

7.2.3	 Consolidated Performances Requirements for Cooperative Manoeuvre 
Cooperative Manoeuver includes use cases for the coordination of the trajectories among vehicles that agree their manoeuvres. It is not expected that the cars are travelling together as in platoon, but they exchange messages to avoid collision.

The requirements for this scenario can be found in table 7.2.3-1.
Table 7.2.3-1 Performance Requirements for Cooperative Manoeuvre.
	Scenario:
	Payload (Bytes)
	Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)
	Communication Range (meters)

	5.9 Cooperative Collision Avoidance (CoCA)
 for connected automated vehicles Between UEs supporting V2X applications 
	
[CPR.7.2.3-001] 
Fully automated
	[2000]
	[10ms]
	[99.99]
	[10]
	



7.2.4	 Consolidated Performances Requirements for Emergency Trajectory Alignment  
For Emergency Trajectory Alignment, the 3GPP network shall enable communication between UEs to support message exchange with performances of the table 7.2.4-1  
Table 7.2.4-1 Requirements for Emergency Trajectory Alignment  scenarios.
	Scenario
	Payload (Bytes)
	Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)
	Communication Range (meters)

	5.10 Emergency Trajectory Alignment  
        Between UEs supporting V2X applications
	[CPR.7.2.4-001] 
Fully automated
	
	[3ms]
	[99.999]
	[30]
	[500m]



7.2.5	 Consolidated Performances Requirements for Automated Driving
Automated driving allows periodic exchange periodic information among vehicles and with RSUs for cooperative/adaptive travelling control. The vehicles are not travelling together as in platoon: they exchange messages to avoid collision and get efficient and safe traffic.

The requirements for this scenario can be found in table 7.2.5-1.
[CPR.7.2.5-003] For Information sharing for limited automated driving with driver control, the 3GPP system shall be capable of supporting a maximum frequency of [10] messages per second per transmitting UE.

Table 7.2.5-1 Performance Requirements for Automated Driving Information Sharing scenarios.
	Scenario

	Payload (Bytes)
	Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)


	Communication Range (meters)

	5.10: Information sharing for exchanging periodically V2X messages

Between UEs supporting V2X applications  (directly or via an RSU)
	[CPR.7.2.5-001]

With driver control/ limited automated driving,


	[6500]
	[100ms]
	
	[0.55]
	Range sufficient to give the predictive information to the vehicles in proximity (e.g. [10] sec * (maximum relative speed) [m/s])

	5.11: Information sharing for full automated driving

Between UEs supporting V2X applications  (directly or via an RSU)
	[CPR.7.2.5-004] 

fully automated
	
	[100ms]
	
	[53]
	Range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (max. relative speed) [m/s]).

	5.10: Information sharing for limited automated driving

Between the UE supporting V2X application and the RSU

	[CPR.7.2.5-002]


With driver control/ limited automated driving



	[6000]
	[100ms]
	
	[0.5]
	Range sufficient to give the predictive information to the vehicles in proximity (e.g. [10] sec * (max. relative speed) [m/s]

	5.11: Information sharing for full automated driving

Between the UE supporting V2X application and the RSU
	[CPR.7.2.5-005]

Fully automated
	
	[100ms]
	
	[50]
	Range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (max. relative speed) [m/s]).




7.2.5	 Consolidated Performances Requirements for Cooperative Awareness
Cooperative Awareness enables vehicles on the road to exchange different information monitored by different types of sensors (e.g., raw sensor data, video data, detected objects etc )  to increase vehicles’ environmental perception.

Several requirements support this scenario. The generic requirements for platooning can be found below and specific performance requirements can be found in table 7.2.5-1.
Table 7.2.5-1 Performance Requirements for Cooperative Awareness with Sensor
	Scenario:
	Payload (Bytes)
	Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)
	Communication Range (meters)

	5.3 Automotive: Sensor and State Map Sharing
For Cooperative Awareness with Sensor and State Map Sharing
Automotive: Sensor and State Map Sharing  Between Vehicles 
 (between UEs supporting V2X application
	[CPR.7.2.5-001] 
fully automated
	
	10ms
	95
	Burst transmission of large quantities of data [TBD Mbs]
	



7.2.6	 Consolidated Performances Requirements for Collective Perception of environment
For collective perception of environment with driver control, the 3GPP system shall be able to support performance requirements as described in table 7.2.6.1:
 Table 7.2.6-1 Performance Requirements for CollectivePerception scenarios
	Scenario 

	Payload (Bytes)
	Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)
	Communication Range (meters)

	Collective Perception of Environment  Between Vehicles 
	[CPR.7.2.6-001]
with possible driver control
	[e.g. 1600 bytes]
	100ms
	99
	
	1000m

	
	fully automated, no driver control possible
	[CPR.7.2.6-002]

	3ms
	99.999
	
	200m

	
	
	[CPR.7.2.6-003]
	10ms
	99.99
	
	500m

	
	
	[CPR.7.2.6-004]
	50ms
	99
	
	1000m



7.2.6	 Consolidated Performances Requirements for Video data sharing for automated driving
For video sharing automated driving, the 3GPP network shall enable communication between UEs supporting V2X application with video sharing according to the following 7.2.7.1:
Table 7.2.7-1 Performance Requirements for Video data sharing for automated driving
	Scenario: 

	Payload (Bytes)
	Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)
	Communication Range (meters)

	5.16 Video data sharing for assisted and improved automated Driving (VaD)
	[CPR.7.2.7-001]: Driver is still in the control loop, but it does not exclude being a machine
	
	[50ms]
	90
	[10]
	[100]

	
	[CPR.7.2.7-002]: Fully automated driving

	
	[10ms]
	99.99
	[700]
	[500]



7.2.8	 Consolidated Performances Requirements for Intersection Safety Information Provisioning for Urban Driving
For Intersection Safety Information Provisioning for Urban Driving, the 3GPP network shall enable communication according to the following performances in table 7.2.8.1:
Table 7.2.8-1 Performance Requirements for Intersection Safety Information Provisioning

	Scenario 
	Payload (Bytes)
	Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)
	Communication Range (meters)

	5.22 For intersection safety information, the 3GPP system shall be able to support

	[CPR.7.2.8-001]
	
	
	
	[0.5Mbps] in downlink and [50Mbps] in uplink.
	

	For provision of intersection safety information the RSU shall be able to support:

	[CPR.7.2.2-046]
	[450] bytes
	
	
	[50] packet transmission per a second 
	



7.2.9 Consolidated Performances Requirements for Remote Driving

Remote Driving enables operation of a vehicle by a remote driver / operation centre / cloud driving. 

For remote driving scenario, the 3GPP network shall enable communication between UE supporting V2X application and remote control according to the following table:

Table 7.2.9-1 Performance Requirements for Remote Driving scenarios.
	Scenario: 
	Payload (Bytes)
	Latency
(ms)
	Reliability (%)
	Data Rate (Mbps)
	Communication Range (meters)

	5.4 eV2X support for  Remote Driving  
Between UEs supporting V2X application & Remote Server
	[CPR.7.2.9-001]
 
without driver control
	
	5ms
	99.999
	UL: 20
DL: 1 
	

	Section 5.21 Teleoperated Support (TeSo)
Between UEs supporting V2X application & Remote Server
	[CPR.7.2.9-002] 

with a human driver
	
	[20ms]
	[99.999]
	[15]
	



------------------------- END OF  CHANGES ----------------------------------


3. Annex Consolidation details
The following table considers:
· Column 1 is the use case title
· Column 2 contains the Existing Potential Requirements (PR)
· Column 3 discusses reasons for text changes
· Column 4 proposes the text for the consolidated requirement (CPR)

	Use case Title
	Current Potential Requirement
	Discussion
	Proposed new text and requirements grouping 

	5.1 
eV2X support for Vehicle Platooning

	Set 1&2 [PR.5.1-001]	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.
	Unclear requirement: The KPIs used to transfer a message will create interference, transmission power needs…, and this defines the range obtained. The range can also be one KPI considered by the network to transfer the message.
Proposal: requirement removed. It looks better to consider the real requirement on range value when appropriate in use case.
	N/A

	
	Set 1&2 [PR.5.1-002]	The 3GPP system shall be able to support in a periodic manner at least 30 message per second broadcast by a UE supporting V2X application. 
	No change.


	[CPR.7.2.2-001] 
Group:  platooning
Scenario: eV2X support for Vehicle Platooning
The 3GPP system shall be able to support in a periodic manner at least 30 message per second broadcast by a UE supporting V2X application.

	
	Set 1&2 [PR.5.1-003]	The 3GPP system shall be able to create/destroy a group for UEs supporting V2X application. 
	This is done at the application layer so not visible in the 3GPP layer, this requirement is removed.
	N/A

	
	Set 1&2 [PR.5.1-004]	The 3GPP system shall be able to support up to 5 UEs for a group of UEs supporting V2X application.
	No Change
	[CPR.7.2.2-002] 
Group:  platooning
Scenario: eV2X support for Vehicle Platooning
The 3GPP system shall be able to support up to 5 UEs for a group of UEs supporting V2X application.

	
	Set 1&2 [PR.5.1-005]	The 3GPP system shall be able to add/remove a UE supporting V2X application into a group of UEs supporting V2X application.
	This is done at the application layer so not visible in the 3GPP layer, this requirement is removed
	N/A

	
	Set 1&2 [PR.5.1-006]	The 3GPP system shall be able to support at least in a periodic manner [28] message transfer per second among a group of UEs supporting V2X application. 
	No change  
	[CPR.7.2.2-003] 
Group:  platooning
Scenario: eV2X support for Vehicle Platooning
The 3GPP system shall be able to support at least [28] message transfer per second among a group of UEs supporting V2X application.

	
	Set 1&2 [PR.5.1-007]	The 3GPP system shall be able to support message transfer among a group of UEs supporting V2X application.
	This is a generic requirement valid for all V2X use cases that need communication between groups of UEs.

No text change
	Group:  Generic
[CPR.7.2.1-001] The 3GPP system shall be able to support message transfer among a group of UEs supporting V2X application.

	
	Set 1&2 [PR.5.1-008]	The 3GPP system shall be able to support message transfer between two UEs belonging to the same group of UEs supporting V2X application.
	This is a generic requirement valid for all V2X use cases.

No text change
	Group:  Generic
[CPR.7.2.1-002] The 3GPP system shall be able to support message transfer between two UEs belonging to the same group of UEs supporting V2X application.

	
	Set 1&2 [PR.5.1-009]	The 3GPP system shall be able to support confidentiality and integrity of message transfer among a group of UEs supporting V2X application.
	This is a generic requirement valid for all V2X use cases.

No text change
	Group:  Generic
[CPR.7.2.1-003] The 3GPP system shall be able to support confidentiality and integrity of message transfer among a group of UEs supporting V2X application.

	
	Set 2 [PR.5.1-010]	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.
	Includes KPI from [PR.5.1-011] as for same use case.

The use case describes a fully automated platooning allowing very short distance between vehicles allowing fully automatic level of platooning


.
	[CPR.7.2.2-004] 
Group:  platooning
Scenario: eV2X support for Vehicle Platooning, fully automated
The 3GPP system shall be able to support 10 ms end-to-end latency and with variable message data packets of 50-1200 Bytes, not including security-related message component for message transfer among a group of UEs supporting V2X application to enable the very short distance vehicles platooning.

	
	Set 2 [PR.5.1-011]	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.
	Merged with [PR-5.1-010] 
	Merged

	
	Set 1 [PR-5.1-012]	 The 3GPP system shall support communication latency no larger than [25 ms].
	According to use case description, this is not short distance vehicle platooning.

Included also KPIs from requirements [PR-5.1-013] and [PR-5.1-014] as in the same use case.

	[CPR.7.2.2-005] 
Group:  platooning
Scenario: eV2X support for Vehicle Platooning, driver control 
The 3GPP network shall support periodic transmission of small data packets (e.g. 300-400 bytes) exchange between V2X applications with less than 25ms latency and reliability of 90%.

	
	Set 1 [PR-5.1-013]	The 3GPP system shall support [90%] reliability.
	Merged with [PR-5.1-012] as complement for the same use case.

	Merged

	
	Set 1 [PR-5.1-014]	The 3GPP system shall support triggered and periodic transmission of small data packets (e.g. 300-400 bytes).
	Merged with [PR-5.1-012] as complement for the same use.
	Merged

	5.2 Information exchange within platoon

	[PR.5.2-001] The 3GPP system shall be able to support a maximum latency of [500] ms for the transport of V2X messages between a UE supporting V2X application and a RSU via another UE supporting V2X application.
	Remove “via another UE” as the -----Requirement does not need to consider relay case.
-Included also KPIs from requirements [PR-5.2-002] and [PR-5.2-003] as linked to the same use case.
-Add a clarification of the use case served by this requirement: vehicle platooning. 

The use case does not indicate whether it is set 1 or 2.

	[CPR.7.2.2-006] 
Group:  platooning
Scenario: eV2X support for Vehicle Platooning
The 3GPP system shall be able to support a maximum latency of [500] ms and a maximum transport of [2] V2X messages per second for the transport of V2X messages with variable payload of [50-1200] bytes between a UE supporting V2X application and a RSU supporting V2X application for vehicles platooning.

	
	[PR.5.2-002] The 3GPP system shall be able to support the maximum transport of [2] V2X messages per second between a UE supporting V2X application and a RSU via another UE supporting V2X application.
	Merged with [PR.5.2-001] as this complements the same use case.
	Merged in [CPR.7.2.2-006]

	
	[PR.5.2-003] The 3GPP system shall be able to support the transport of V2X messages with variable payload of [50-1200] bytes between a UE supporting V2X application and a RSU via another UE supporting V2X application.
	Merged with [PR.5.2-001] as this complements the same use case 
No change.
	Merged in [CPR.7.2.2-006]

	
	[PR.5.2-004] The 3GPP system shall be able to support a maximum latency of [10] ms for V2V communications.
	This KPI already considered in [PR.5.1-010] and this is the same use case.

No change.
	Already into [CPR.7.2.2-004]

	5.5 Automated Cooperative Driving for Short distance Grouping

	Set 1 [PR-5.5-001] The 3GPP system shall support communication latency for data packets 300-400 bytes no larger than 25 ms.
	No change

	[CPR-7.2.2-007] 
Group:  platooning
Scenario Automated Cooperative Driving for Short distance Grouping, with driver control 
The 3GPP system shall support communication latency for data packets 300-400 bytes no larger than 25 ms and over 90% target packet delivery reliability rate.

	
	Set 1 [PR-5.5-002] The 3GPP system shall support over 90% target packet delivery reliability rate.
	Merged with [PR-5.5-001] 
	Merged

	
	Set 1 [PR-5.5-003] The 3GPP system shall support triggered and periodic transmission of data packets 300-400 bytes.
	NOTE for [PR-5.5-001]
	NOTE: triggered and periodic transmission of data packets

	
	Set 2 [PR-5.5-004] The 3GPP system shall support less than 10 ms communication latency for transport of V2X messages between two UEs supporting V2X application in proximity.
	No change.

From the use case description, it is platooning with full automated driving.

Requirement [PR-5.5-005] below from the same use case is merged.

	[CPR.7.2.2-008]
Group:  platooning
Scenario Automated Cooperative Driving for Short distance Grouping, for full automated driving. 
The 3GPP network shall support message exchange between UEs with less than 10 ms latency guaranteed in highly loaded network, with [99.99%] reliability and message sizes within 80 m range

	
	Set 2 [PR-5.5-005] The 3GPP system shall support over [99.99%] target packet delivery reliability rate within 80 m range.
	Merged with [PR-5.5-004] as complement in the same use.
	Merged

	
	Set 2 [PR-5.5-006] The 3GPP system shall support transmission of one data packet up to 1200 bytes every 25 ms within 80 m range.
	No change, for fully automated driving
	[CPR.7.2.2-009] 
Group:  platooning
Scenario Automated Cooperative Driving for Short distance Grouping, for full automated driving 
The 3GPP system shall support transmission of one data packet up to 1200 bytes every 25 ms within 80 m range between UEs.

	
	Set 2 [PR-5.5-007]	The 3GPP system shall support relative lateral position accuracy of 0.1 m.
	Add a clarification that the use case is for platooning
	[CPR.7.2.2-012] 
Group:  platooning
Scenario Automated Cooperative Driving for Short distance Grouping, for full automated driving 
The 3GPP system shall support relative lateral position accuracy of 0.1 m between UEs supporting platooning.

	
	Set 2 [PR-5.5-008]	The 3GPP system shall support relative longitudinal position accuracy of less than 0.5 m for UEs supporting V2X application in proximity.
	Add a clarification that the use case is for platooning 
	[CPR.7.2.2-013] 
Group:  platooning
Scenario Automated Cooperative Driving for Short distance Grouping, for full automated driving 
The 3GPP system shall support relative longitudinal position accuracy of less than 0.5 m for UEs supporting V2X application for platooning in proximity.

	
	Set 2 [PR-5.5-009]	The 3GPP system shall support to ensure sufficient reliability metrics are reached.
	No Change, generic requirement
	[CPR.7.2.1-006] 
Group:  Generic

The 3GPP system shall support to ensure sufficient reliability metrics are reached.

	
	Set 2 [PR-5.5-010]	The 3GPP system shall support high connection density for congested traffic.
	No Change, generic requirement
	[CPR.7.2.1-007] 
Group:  Generic

The 3GPP system shall support high connection density for congested traffic.

	5.12 Information sharing for limited automated platooning

	[PR-5.12-001]	The 3GPP system shall be capable of supporting user experienced data rate of [2.75] Mbps between UEs supporting V2X application.
	No Change

Add a clarification of the driver control.
	[CPR.7.2.2-014]	
Group:  platooning
The 3GPP system shall be capable of supporting user experienced data rate of [2.75] Mbps between UEs supporting V2X application for vehicles platooning with driver control.

	
	[PR-5.12-002]	The 3GPP system shall be capable of supporting user experienced data rate of [2.5] Mbps between a UE supporting V2X application and an RSU.
	No Change
Add a clarification from the use case that this is for limited vehicle platooning/driver control
	[CPR.7.2.2-015]	
Group:  platooning
The 3GPP system shall be capable of supporting user experienced data rate of [2.5] Mbps between a UE supporting V2X application and an RSU for platooning with driver control.

	
	[PR-5.12-003]	The 3GPP system shall be capable of transferring periodic broadcast/multicast messages between two UEs supporting V2X application with message payloads of [6500] bytes, not including security-related message component.
	This requirements of [PR-5.12-003] and [PR-12.1-006] of the same use case can be combined. 

Add a clarification of driver control
	[CPR.7.2.2-016] 
Group:  platooning
The 3GPP network shall be capable of transferring  periodic broadcast/multicast messages messages between two UEs supporting V2X applications, directly or via an RSU, with a maximum application-layer end-to-end latency of [19] ms. and with message payloads of [6500] bytes , not including security-related message component to enable the automated platooning with driver control.

	
	[PR-5.12-004]	The 3GPP system shall be capable of transferring periodic broadcast/multicast messages between a UE supporting V2X application and an RSU with message payloads of [6000] bytes, not including security-related message component.
	This requirements of [PR-5.12-004] and [PR-12.1-007] of the same use case can be combined.
	[CPR.7.2.2-017] 
Group:  platooning
The 3GPP network shall be capable of transferring broadcast/multicast messages between a UE supporting V2X application and an RSU with a maximum application-layer end-to-end latency of [19] ms. and with message payloads of [6000] bytes not including security-related message component to enable the automated platooning with driver control.

	
	[PR-5.12-005]	The 3GPP system shall be capable of supporting a maximum frequency of [50] messages per second per transmitting UE.
	No Change
Add a clarification of the use case served by this requirement: limited vehicle platooning with driver control
	[CPR.7.2.2-018]	
Group:  platooning
The 3GPP system shall be capable of supporting a maximum frequency of [50] messages per second per transmitting UE to enable the automated platooning with driver control.

	
	[PR-5.12-006]	The 3GPP system shall be capable of transferring messages between two UEs supporting V2X application, directly or via an RSU, with a maximum application-layer end-to-end latency of [19] ms.
	This requirements of [PR-5.12-003] and [PR-12.1-006] of the same use case can be combined. 
	Merged



	
	[PR-5.12-007]	The 3GPP system shall be capable of transferring messages between a UE supporting V2X application and an RSU with a maximum application-layer end-to-end latency of [19] ms.
	This requirements of [PR-5.12-004] and[PR-12.1-007] of the same use case can be combined
	Merged 

	
	[PR-5.12-008]	The 3GPP system shall be capable of supporting high reliability without requiring application-layer message retransmissions.
	This is a generic requirement valid for all V2X use cases.

This requirement is the same as [PR-5.10-008]. No new requirement
	Already in [CPR.7.2.1-012]

	
	[PR-5.12-009]	The 3GPP system shall be capable of supporting a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [10] sec * (maximum relative speed) [m/s]). 
	No Change
Add a clarification of the use case served by this requirement: limited vehicle platooning with driver control.
	[CPR.7.2.2-019]
Group:  platooning
The 3GPP system shall be capable of supporting a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [10] sec * (maximum relative speed) [m/s]) to enable the automated platooning with driver control.

	
	[PR-5.12-010]	The 3GPP system shall be capable of supporting a high connection density.
	No Change
	[CPR.7.2.2-020]	
Group:  platooning
The 3GPP system shall be capable of supporting a high connection density.

	5.13 Information sharing for full automated platooning
	[PR-5.13-001]	The 3GPP system shall be capable of supporting user experienced data rate of [65] Mbps between UEs supporting V2X application.
	No Change
Add a clarification of the use case served by this requirement: full automated vehicle platooning
	Group:  platooning
[CPR.7.2.2-021]	The 3GPP system shall be capable of supporting user experienced data rate of [65] Mbps between UEs supporting V2X application, to enable fully automated platooning.

	
	[PR-5.13-002]	The 3GPP system shall be capable of supporting user experienced data rate of [50] Mbps between a UE supporting V2X application and an RSU.
	No Change
Add a clarification of the use case served by this requirement: full automated vehicle platooning
	Group:  platooning 
[CPR.7.2.2-022]	The 3GPP system shall be capable of supporting user experienced data rate of [50] Mbps between a UE supporting V2X application and an RSU, to enable fully automated platooning.

	
	[PR-5.13-003]	The 3GPP system shall be capable of transferring messages between two UEs supporting V2X application, directly or via an RSU, with a maximum application-layer end-to-end latency of [19] ms.
	No Change
Add a clarification of the use case served by this requirement: full automated vehicle platooning
	Group:  platooning 
[CPR.7.2.2-023]	The 3GPP system shall be capable of transferring messages between two UEs supporting V2X application, directly or via an RSU, with a maximum application-layer end-to-end latency of [19] ms, to enable fully automated platooning.

	
	[PR-5.13-004]	The 3GPP system shall be capable of transferring messages between a UE supporting V2X application and an RSU with a maximum application-layer end-to-end latency of [19] ms.
	No Change
Add a clarification of the use case served by this requirement: full automated vehicle platooning
	Group:  platooning 
[CPR.7.2.2-024]	The 3GPP system shall be capable of transferring messages between a UE supporting V2X application and an RSU with a maximum application-layer end-to-end latency of [19] ms.

	
	[PR-5.13-005]	The 3GPP system shall be capable of supporting high reliability without requiring application-layer message retransmissions.
	This is a generic requirement valid for all V2X use cases.


	N/A

	
	[PR-5.13-006]	The 3GPP system shall be capable of supporting a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (maximum relative speed) [m/s]).
	No Change
Add a clarification of the use case served by this requirement  is added
	Group:  platooning 
[CPR.7.2.2-025]	The 3GPP system shall be capable of supporting a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (maximum relative speed) [m/s]) to enable full automated platooning.

	
	[PR-5.13-007]	The 3GPP system shall be capable of supporting a high connection density.

	Requirements of [PR-5.12-010] and [PR-5.13-007] can be merged as the need is the same whatever the level of automation and density of platooning.

	Merged

	5.17 Changing Driving-Mode
	[PR.5.17-001] 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.
	No Change
Add a clarification that the use case is vehicle platooning
	Group: Platoon
[CPR.7.2.2-026] 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.



	5.3 Automotive: Sensor and State Map Sharing

	[PR-5.3-001]	The 3GPP system shall support less than 10ms latency between V2X applications. 
	This requirement is combined with [PR-5.3-003] and [PR-5.3-002] of the same use case.

	Group:  Cooperative Awareness/Sensor exchange
[CPR.7.2.5-001] The 3GPP network shall support message exchange between UE supporting V2X applications with less than 10ms latency, reliability of 95% and burst transmission of large quantities of data [TBD Mbs].

	
	[PR-5.3-002] The 3GPP system shall support message reliability of 95% between V2X applications.
	This requirement is complement to [PR-5.3-001] of the same use case.

	Combined in [CPR.7.2.2-007]

	
	[PR-5.3-003] The 3GPP system shall support burst transmission of large quantities of data [TBD Mbs].
	This requirement is complement to [PR-5.3-001] of the same use case.


	Combined in [CPR.7.2.2-007]

	
	[PR-5.3-004] The 3GPP system shall support efficient coordination of radio resources used for V2X communication to maximize the utilisation of the available spectrum and to ensure the required reliability.
	This generic, valid for all V2X use cases.

Editorial clarification
	[CPR.7.2.1-004] 
Group:  Generic

The 3GPP system shall support efficient coordination of radio resources used for transport of V2X application communications to maximize the utilisation of the available spectrum and to ensure the required reliability.



	5.4 eV2X support for Remote Driving

	[PR.5.4-001]	The 3GPP system shall support user experienced data rate up to 1 Mbps at DL and 20 Mbps at UL for UE supporting V2X application for an absolute speed of up to 250 km/h.
	No change in the requirement.

Add a clarification that the use case eV2X support for Remote Driving is for: Remote Driving.
Clarify that this is without driver control
Merged with requirement [PR.5.4-003] of the same use case.

	Group:  Remote Driving
Scenario: eV2X support for Remote Driving,  operated by a machine Server without driver control, 

[CPR.7.2.9-001] The 3GPP system shall support user experienced data rate up to 1 Mbps at DL and 20 Mbps at UL for UE supporting V2X application, with ultra-high UL and DL reliability (99.999 % or higher) and end-to-end latency 5 ms, between V2X application server and UE for an absolute speed of up to 250 km/h.

	
	[PR.5.4-002]	The 3GPP system shall be able to control the UL and DL reliability of V2X communication, depending on the requirement of V2X application.
	This is a generic requirement.

Editorial change
	[CPR.7.2.1-005] 
Group:  Generic

The 3GPP system shall be able to control the UL and DL reliability of transport of V2X application communications, depending on the requirement of V2X application

	
	[PR.5.4-003] The 3GPP system shall support ultra-high UL and DL reliability (99.999 % or higher) for UE supporting safety-related V2X application.
	No change
Merge with [PR.5.4-001] as complement in the same use. 
	Merged


	
	[PR.5.4-004] The 3GPP system shall support end-to-end latency 5 ms between V2X application server and UE supporting safety-related V2X application for an absolute speed of up to 250 km/h.
	No Change
Add also a clarification of the use case served by this requirement: to support teleoperated driving.

Note: there is no need to clarify again that V2X is for safety application
	Merged





	5.6 Collective Perception of Environment

	Set 1 [PR.5.6-001]	The 3GPP system shall be able to support [100ms] end-to-end latency for message transfer among a group of UEs supporting V2X application.
	No change in the requirement.

Add a clarification that the use case is also collective perception of environment with driver control.

Merged with requirement [PR-5.6-002] and [PR.5.6-003] of the same use case.

	Group:  Collective perception of environment with driver control
[CPR.7.2.6-001] The 3GPP system shall be able to support [100ms] end-to-end latency and [99%] reliability for support periodic transmission of data packets [e.g. 1600 bytes] among a group of UEs supporting V2X application within [1000m] communication range.

	
	Set 1 [PR.5.6-002]	The 3GPP system shall be able to support over [99%] target packet delivery reliability rate in [1000meters]. 
	No change
Merge with [PR.5.6-001] as complement in the same use.
	Merged



	
	Set 1 [PR.5.6-003]	The 3GPP system shall be able to support periodic transmission of data packets [e.g. 1600 bytes].
	No change
Merge with [PR.5.6-001] as complement in the same use
	 Merged


	
	Set 2 [PR.5.6-004]	The 3GPP system shall be able to support [3ms] end-to-end latency and [99.999%] reliability for message transfer among a group of UEs supporting V2X application within [200m] communication range.
	No Change

This is the same use case as [PR.5.6-001] but for fully automated driving and a specific degree for its KPIs.
	
Group:  Collective perception of environment, fully automated driving
[CPR.7.2.6-002] The 3GPP system shall be able to support [3ms] end-to-end latency and [99.999%] reliability for message transfer among a group of UEs supporting V2X application within [200m] communication range.

	
	Set 2 [PR.5.6-005]	The 3GPP system shall be able to support [10ms] end-to-end latency and [99.99%] reliability for message transfer among a group of UEs supporting V2X application within [500m] communication range.
	No Change
This is the same use case as [PR5.6-004] but for a different degree of KPIs
	Group:  Collective perception of environment with fully automated driving
[CPR.7.2.6-003]	The 3GPP system shall be able to support [10ms] end-to-end latency and [99.99%] reliability for message transfer among a group of UEs supporting V2X application within [500m] communication range.

	
	Set 2 [PR.5.6-006]	The 3GPP system shall be able to support [50ms] end-to-end latency and [99%] reliability for message transfer among a group of UEs supporting V2X application within [1000m] communication range.
	No Change
This is the same use case as [PR5.6-004] but for a different degree of KPIs
	Group:  Collective perception of environment	
with fully automated driving
[CPR.7.2.6-004]The 3GPP system shall be able to support [50ms] end-to-end latency and [99%] reliability for message transfer among a group of UEs supporting V2X application within [1000m] communication range.

	
	Set 2 [PR.5.6-007]	The 3GPP system shall be able to support peak data rate of [1Gbps] for a single UE for a short period of time in range of [50meters], in case of imminent collision.
	No Change
This is the same use case as [PR5.6-004] but for a different degree of KPIs
	Group:  Collective perception of environment with fully automated driving
 [CPR.7.2.2-021]	The 3GPP system shall be able to support peak data rate of [1Gbps] for a single UE for a short period of time in range of [50meters], in case of imminent collision.



	5.7 Communication between vehicles of different 3GPP RATs

	[PR.5.7-001] UE using 5G RA(N) based V2X communication shall be able to communicate with UE using E-UTRA(N) based V2X communication.
	No Change, generic requirement

	[CPR.7.2.1-008]
Group:  Generic

UE using 5G RA(N) based V2X communication shall be able to communicate with UE using E-UTRA(N) based V2X communication.

	
	[PR.5.7-002] Impact to E-UTRA(N) by UE supporting only 5G RAT(s) based V2X communication shall be minimized.
	No Change, generic requirement
	[CPR.7.2.1-009]
Group:  Generic

Impact to E-UTRA(N) by UE supporting only 5G RAT(s) based V2X communication shall be minimized.

	
	[PR.5.7-003] Impact to 5G RA(N) by UE supporting only E-UTRA based V2X communication shall be minimized.
	No Change, generic requirement
	[CPR.7.2.1-010]
Group:  Generic

Impact to 5G RA(N) by UE supporting only E-UTRA based V2X communication shall be minimized.



	5.8 Multi-PLMN environment
	[PR-5.8-001]	The 3GPP system shall be able to support message transfer between UEs or between a UE and a UE-type RSU, regardless of whether or not they are subscribers of the same PLMN supporting V2X communications. In case they are subscribers to different PLMNs, there shall be no service degradation of the message transfer.
	Generic requirement

No change
	[CPR.7.2.1-011]
Group:  Generic

The 3GPP system shall be able to support message transfer between UEs or between a UE and a UE-type RSU, regardless of whether or not they are subscribers of the same PLMN supporting V2X communications. In case they are subscribers to different PLMNs, there shall be no service degradation of the message transfer.



	5.9 Cooperative Collision Avoidance (CoCA) of connected automated vehicles
	[PR-5.9-001]	The 3GPP network shall enable communication between UEs to support message exchange with [10 Mbps] data throughput with less than [10 ms] latency. 
	No change.

Add a clarification that the use case is for fully automated driving.

Merge [PR-5.9-002] as for the same use case.

	Group:  Cooperative Manoeuver, fully automated
[CPR.7.2.3-001] 
The 3GPP network shall enable communication between UEs to support message exchange with [10 Mbps] data throughput with less than [10 ms] latency and with  [99.99%] reliability and message sizes in range up to [2 MByte]

	
	[PR-5.9-002]	The 3GPP network shall enable UE’s message exchange with  [99.99%] reliability and message sizes in range up to [2 MByte].
	Merge with [PR-5.9-001] as they are complement in the same use case.

	Merged



	5.10 Information sharing for limited automated driving
	[PR-5.10-001]	The 3GPP system shall be capable of supporting user experienced data rate of [0.55] Mbps between UEs supporting V2X application.

	No change.
Add a clarification that the use case information sharing is with driver control.
Clarify that this is with driver control.
Requirement of [PR-5.10-001], [PR-5.10-003], [PR-5.10-006] and [PR-5.10-009] of the same use case for communication between UEs are merged.
	Group:  Automated driving
[CPR.7.2.5-001] The 3GPP system shall be capable of transferring  messages between UEs supporting V2X application, directly or via an RSU, with experienced data rate of [0.55] Mbps, with a maximum application-layer end-to-end latency of [100] ms, with message payloads of [6500] bytes not including security-related message component and with a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [10] sec * (maximum relative speed) [m/s]).

	
	[PR-5.10-002]	The 3GPP system shall be capable of supporting user experienced data rate of [0.5] Mbps between a UE supporting V2X application and an RSU.
	No change
Add a clarification that the use case information sharing is for: Automated Driving.
Clarify that this is with driver control.

The requirements of [PR-5.10-002] and [PR-5.2-004], [PR-5.10-007] and [PR-5.10-009]  of the same use case can be combined as complementary.
	Group:  Automated driving 
Scenario: Information sharing for limited automated driving, exchanging periodically V2X messages between UEs and an RSU with driver control.

[CPR.7.2.5-002]	The 3GPP system shall be capable of transferring messages between a UE supporting V2X application and an RSU with experienced data rate of [0.5] Mbps, with a maximum application-layer end-to-end latency of [100] ms, with message payloads of [6000] bytes not including security-related message component and with a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [10] sec * (maximum relative speed) [m/s]).

	
	[PR-5.10-003]	The 3GPP system shall be capable of transferring periodic broadcast/multicast messages between two UEs supporting V2X application with message payloads of [6500] bytes, not including security-related message component.
	No change
 “Broadcast /multicast” is already considered in LTEV2X specification so does not need to be replicated in Rel-15 LTE/NR V2X.
Requirement of [PR-5.10-001], [PR-5.10-003], [PR-5.10-006] and  [PR-5.10-009] of the same use case for communication between UEs are merged.

	Combined 

	
	[PR-5.10-004]	The 3GPP system shall be capable of transferring periodic broadcast/multicast messages between a UE supporting V2X application and an RSU with message payloads of [6000] bytes, not including security-related message component.
	No change
The requirements of [PR-5.10-002] and [PR-5.2-004], [PR-5.10-007] and [PR-5.10-009] of the same use case can be combined as complementary.
	Combined 

	
	[PR-5.10-005]	The 3GPP system shall be capable of supporting a maximum frequency of [10] messages per second per transmitting UE.
	No Change

Add a clarification that the use case is Automated Driving with driver control for information sharing.

	Group:  Automated driving
[CPR.7.2.5-003] For Automated Driving with driver control to enable Information sharing, the 3GPP system shall be capable of supporting a maximum frequency of [10] messages per second per transmitting UE.

	
	[PR-5.10-006]	The 3GPP system shall be capable of transferring messages between two UEs supporting V2X application, directly or via an RSU, with a maximum application-layer end-to-end latency of [100] ms.

	No change
Requirement of [PR-5.10-001], [PR-5.10-003],[PR-5.10-006] and  [PR-5.10-009] of the same use case for communication between UEs are merged.
	Combined 

	
	[PR-5.10-007]	The 3GPP system shall be capable of transferring messages between a UE supporting V2X application and an RSU with a maximum application-layer end-to-end latency of [100] ms.
	No change

The requirements of [PR-5.10-002] and [PR-5.2-004], [PR-5.10-007] and [PR-5.10-009] of the same use case can be combined as complementary.

	Combined with   [PR-5.10-002]

	
	[PR-5.10-008]	The 3GPP system shall be capable of supporting high reliability without requiring application-layer message retransmissions.
	No Change, this is a generic requirement, which is valid for all V2X use cases.
	Group:  Generic
[CPR.7.2.1-012] The 3GPP system shall be capable of supporting high reliability without requiring application-layer message retransmissions.

	
	[PR-5.10-009]	The 3GPP system shall be capable of supporting a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [10] sec * (maximum relative speed) [m/s]). 
	This requirement is need for messages’ exchanged between UEs supporting V2X application, as well as between a UE supporting V2X application and an RSU.

Requirement of [PR-5.10-001], [PR-5.10-003], [PR-5.10-006] and  [PR-5.10-009] of the same use case for communication between UEs are merged.

The requirements of [PR-5.10-002] and [PR-5.2-004], [PR-5.10-007] and [PR-5.10-009] of the same use case can be combined as complementary.
	Merged 


	
	[PR-5.10-010]	The 3GPP system shall be capable of supporting a high connection density
	This requirement is the same as [PR-5.5-010] No new requirement
	N/A

	5.11 Information sharing for full automated driving
	[PR-5.11-001]	The 3GPP system shall be capable of supporting user experienced data rate of [53] Mbps between UEs supporting V2X application.

	No Change.
Add a clarification that the use case information sharing is for: Automated Driving.
Clarify that this is fully automated.
Requirements [PR-5.11-001], [PR-5.11-003] and [PR-5.11-006] can be combined as supporting the same use case.


	Group:  Automated driving 
Scenario: Information sharing for fully automated driving, exchanging periodically V2X messages between UEs supporting V2X applications and an RSU, fully automated.

 [CPR.7.2.5-004] The 3GPP network shall be capable of transferring messages between two UEs supporting V2X application, directly or via an RSU, with experienced data rate of [53] Mbps, with a maximum application-layer end-to-end latency of [100] ms and with a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (maximum relative speed) [m/s]). 

	
	[PR-5.11-002]	The 3GPP system shall be capable of supporting user experienced data rate of [50] Mbps between a UE supporting V2X application and an RSU.
	No change.

Add a clarification that the use case information sharing is for: Automated Driving.
Clarify that this is fully automated.
Requirements [PR-5.11-002], [PR-5.11-004] and [PR-5.11-006] can be combined as supporting the same use case.
	Group:  Automated driving
Scenario: Information sharing for fully automated driving, exchanging periodically V2X messages between UEs supporting V2X applications and an RSU, fully automated.
 [CPR.7.2.5-005] The 3GPP network shall enable communication between a UE supporting V2X application and an RSU with experienced data rate of [50] Mbps, with a maximum application-layer end-to-end latency of [100] ms and with a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (maximum relative speed) [m/s]).

	
	[PR-5.11-003]	The 3GPP system shall be capable of transferring messages between two UEs supporting V2X application, directly or via an RSU, with a maximum application-layer end-to-end latency of [100] ms.
	Requirements [PR-5.11-001], [PR-5.11-003] and [PR-5.11-006] can be combined as supporting the same use case.
	Merged 


	
	[PR-5.11-004]	The 3GPP system shall be capable of transferring messages between a UE supporting V2X application and an RSU with a maximum application-layer end-to-end latency of [100] ms.
	Requirements PR-5.11-002], [PR-5.11-004] and [PR-5.11-006] can be combined as supporting the same use case.
	Merged 


	
	[PR-5.11-005]	The 3GPP system shall be capable of supporting high reliability without requiring application-layer message retransmissions.
	The requirement is the same as [PR-5.10-008]	 in “Information sharing for limited automated driving”. 
No new requirement.
	N/A

	
	[PR-5.11-006]	The 3GPP system shall be capable of supporting a communication range sufficient to give the predictive information to the vehicles in proximity (e.g. [5] sec * (maximum relative speed) [m/s]).
	This requirement is need for messages’ exchanged between UEs supporting V2X application, as well as between a UE supporting V2X application and an RSU.

Requirements [PR-5.11-002], [PR-5.11-004] and [PR-5.11-006] can be combined as supporting the same use case.

Also, Requirements [PR-5.11-001], [PR-5.11-003] and [PR-5.11-006] can be combined as supporting the same use case.

	Merged 

	
	[PR-5.11-007]	The 3GPP system shall be capable of supporting a high connection density.
	This requirement is the same as [PR-5.5-010] No new requirement 
	N/A




	5.14 Dynamic Ride Sharing
	[PR.5.14-001]	A UE supporting a V2X application shall be able to discover other such UEs in proximity supporting the same application.  
	No Change, this is a generic requirement
	[CPR.7.2.1-013]	
Group:  Generic

UE supporting a V2X application shall be able to discover other such UEs in proximity supporting the same application. 

	
	[PR.5.14-002]	A UE supporting a V2X application shall be able to establish direct unicast communication with another such UE based on discovery results.
	No Change this is a generic requirement
	[CPR.7.2.1-014]	
Group:  Generic

A UE supporting a V2X application shall be able to establish direct unicast communication with another such UE based on discovery results.

	5.15 Use case on Multi-RAT
	[PR.5.15-001]	The 3GPP network shall allow the operator to associate a V2X application to one or more 3GPP RATs in a UE supporting V2X application.
	No Change, this is a generic requirement
	[CPR.7.2.1-015]	
Group:  Generic

The 3GPP network shall allow the operator to associate a V2X application to one or more 3GPP RATs in a UE supporting V2X application.



	5.16 Video data sharing for assisted and improved automated Driving (VaD)
	Set 1 [PR-5.16-001]	The 3GPP network shall enable communication between UEs with [10Mbps] data rate, less than [50ms] latency and [90%] reliability within a communication range of [100m].
	No Change
The TR states “KPIs for set 1 enables service to be considered by a human visual system (driver is still in the control loop, but it does not exclude being a machine). We propose to add this clarification.
	[CPR.7.2.7-001]	For video sharing with potential driver in the loop, the 3GPP network shall enable communication between UEs supporting V2X application with video sharing with [10Mbps] data rate, less than [50ms] latency and [90%] reliability within a communication range of [100m].

	
	Set 2 [PR-5.16-002]	The 3GPP network shall enable communication with up to [700Mbps] data rate, less than [10ms] latency and [99.99%] reliability within communication range of [500m].
	No Change
This it is the same scenario as [PR.5.6-001] but the KPIs are for a fully automated driving  (driver control is not possible). 
	[CPR.7.2.7-002]: For cooperative awareness with video sharing with fully automated driving, the 3GPP network shall enable communication between UEs supporting V2X application with video sharing with up to [700Mbps] data rate, less than [10ms] latency and [99.99%] reliability within communication range of [500m].




	5.18 Tethering via Vehicle
	[PR.5.18-001]	The 3GPP system shall enable a UE supporting a V2X application to obtain network access via another UE supporting V2X application. 
	No Change, this is a generic requirement
	[CPR.7.2.1-016]	
Group:  Generic
 
The 3GPP system shall enable a UE supporting a V2X application to obtain network access via another UE supporting V2X application. 

	
	[PR.5.18-002]	The 3GPP system shall enable a UE supporting a V2X application to discover another UE supporting V2X application that can offer access to the network.
	No Change, this is a generic requirement
	[CPR.7.2.1-017]
Group:  Generic
 
The 3GPP system shall enable a UE supporting a V2X application to discover another UE supporting V2X application that can offer access to the network.

	
	[PR.5.18-003]	The 3GPP system shall enable a UE supporting a V2X application to switch the network access from direct 3GPP connection to an indirect 3GPP connection via another UE supporting V2X application that is connected via 3GPP access to the 3GPP core network, and vice versa.	
	No Change, this is a generic requirement
	[CPR.7.2.1-018]	
Group:  Generic

The 3GPP system shall enable a UE supporting a V2X application to switch the network access from direct 3GPP connection to an indirect 3GPP connection via another UE supporting V2X application that is connected via 3GPP access to the 3GPP core network, and vice versa.	

	
	[PR.5.18-004]	The 3GPP system should provide integrity and confidentiality protection (end to end) for the network access traffic of a V2X UE via another such UE.
	No Change, this is a generic requirement
	[CPR.7.2.1-019]
Group:  Generic
 
The 3GPP system should provide integrity and confidentiality protection (end to end) for the network access traffic of a V2X UE via another such UE.



	5.19 Use case out of 5G coverage
	[PR.5.19-001]	The 3GPP system shall allow UEs supporting V2X application to use 5G RAT for direct communication when the UEs are not being serviced by a 5G cell.

	No Change, this is a generic requirement
	[CPR.7.2.1-020]	
Group:  Generic

The 3GPP system shall allow UEs supporting V2X application to use 5G RAT for direct communication when the UEs are not being serviced by a 5G cell.



	5.20 Emergency Trajectory Alignment
	[PR-5.20-001] The 3GPP network shall enable communication between UEs with data rate [30Mbps], less than [3ms] radio latency and [99.999%] reliability within communication range of [500m].
	No Change

	Group: Emergency Trajectory Alignment
[CPR.7.2.4-001] The 3GPP network shall enable communication between UEs supporting V2X application for cooperative manoeuvre with data rate [30Mbps], less than [3ms] radio latency and [99.999%] reliability within communication range of [500m].



	5.21 Teleoperated Support (TeSo)
	[PR-5.21-001]	The 3GPP network shall enable communication between a UE and a server (e.g. far end server or a server hosted by another UE), to exchange messages to support [15Mbps] in uplink and downlink direction with less than [20ms] end-to-end latency and [99.999%] reliability.
	Add a clarification that the use case Teleoperated Support (TeSo) is for: Remote Driving.
Clarify that this is with driver control.
	Group:  Remote Driving, Teleoperated Support (TeSo) with driver control .
[CPR.7.2.9-002] The 3GPP network shall enable communication between a UE and a server (e.g. far end server or a server hosted by another UE), to exchange messages to support [15Mbps] in uplink and downlink direction with less than [20ms] end-to-end latency and [99.999%] reliability.



	5.22 Intersection Safety Information Provisioning for Urban Driving
	[PR-5.22-001] The 3GPP system shall be able to support an average [0.5Mbps] in downlink and [50Mbps] in uplink.
	No Change.

	[CPR.7.2.8-001] The 3GPP system shall be able to support an average [0.5Mbps] in downlink and [50Mbps] in uplink.

	
	[PR-5.22-002] An RSU shall be able to communicate with up to 200 UEs supporting a V2X application. 
	No Change, this is a generic requirement
	[CPR.7.2.1-021]
Group:  Generic

An RSU shall be able to communicate with up to 200 UEs supporting a V2X application.

	
	[PR-5.22-003] RSU shall be able to support [50] packet transmission per a second with an average message size [450] bytes.
	No Change
Add a clarification that the use case is cooperative awareness with provision of intersection safety information.
	[CPR.7.2.2-046] The RSU shall be able to support [50] packet transmission per a second with an average message size [450] bytes.






