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Abstract: This contribution proposes a unified usage for speed and velocity in the TR for V2X Study (FS_V2XLTE).
Reason for Change Proposal:

In the TR 22.885 v1.0.0, the terms speed and velocity are used inconsistently (speed is a scalar qualntity, velocity requires an associated direction).
Proposal is to clarify the usage of “speed” and “velocity” on a case-by-case basis.

~~~~ FIRST CHANGE ~~~~
5.1.5

Potential Requirements

Note 1: 
Some example informative V2X parameter sets are offered in Annex A of this document.
The following potential requirements are derived from this use case:

[PR.5.1.5-001]
The MNO network shall be able to authorize a UE that supports V2V Service for usage of message transfer as needed for V2V Services.
[PR.5.1.5-002]
A UE that supports V2V Service shall be able to transmit a broadcast V2V message periodically if requested by the V2V Service layer

[PR.5.1.5-003]
A UE that supports V2V Service shall be able to receive a periodic broadcast message.

[PR.5.1.5-004]
The E-UTRA(N) shall be able to support high mobility performance(e.g. a maximum absolute speed of 160 km/h). 

[PR.5.1.5-005]
The E-UTRA(N) shall be able to support a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds). 

[PR.5.1.5-006]
The E-UTRA(N) shall be able to support a message size of 50-300 Bytes, which can be up to 1200 Bytes.

Note 2: The content (which is out of scope of 3GPP) allows the application layer to make collision avoidance calculations based on, e.g. its current location, speed, acceleration and optional estimated trajectory
Note 3: 
The above message size does not take into account security overhead that can be added by application layer.

[PR.5.1.5-007]
The E-UTRA(N) shall be able to support a maximum latency of 100ms. 

[PR.5.1.5-008] The E-UTRA(N) shall be able to support a maximum frequency of 10 V2V messages per second.

[PR.5.1.5-009]
The E-UTRA(N) shall be able to support high reliability without requiring application-layer message retransmissions. 
[PR.5.1.5-010]
The V2V Service shall support user/vehicle anonymity and integrity protection of the transmission.

[PR.5.1.5-011]
A UE that supports V2V Service shall be able to support transmission and reception of the V2V message from other UEs that supports V2V Service in different PLMNs and of different countries.
Note 4: 
It is not required that a UE supporting V2V Services can simultaneously use different PLMNs for V2V Services.

~~~~ NEXT CHANGE ~~~~
5.4.5
Potential Requirements

[PR.5.4.5-001] 
The E-UTRAN shall be capable of transferring V2V Service messages when requested by the V2V Service between two UEs supporting V2V applications with maximum message size of 1200 Bytes. 
Note 1: 
The typical size of message is 400 bytes.
Note 2: 
The above message size does not take into account security overhead.
[PR.5.4.5-002] 
The E-UTRAN shall be capable of transferring V2V Service messages between two UEs supporting V2V applications with maximum frequency of 10 messages per second.

[PR.5.4.5-003] 
The E-UTRAN shall be capable of transferring V2V Service messages between two UEs supporting V2V applications with a maximum latency of 100 ms.
[PR.5.4.5-004] 
The E-UTRAN shall be capable of supporting a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds).
[PR.5.4.5-005] 
The E-UTRAN shall be capable of transferring V2V Service messages between UEs supporting V2V applications with a maximum absolute speed of 160 km/h.#

~~~~ NEXT CHANGE ~~~~
5.8.5

Potential Requirements

Note: 
Some example informative V2X parameter sets are offered in Annex A. In the case of V2I note that one communication end-point is stationary.
[PR.5.8.5-001]
A V2I message generated by a UE that supports V2I Service shall be delivered to other UEs via an eNB(s) within 100 ms with sufficiently low delivery loss.
[PR.5.8.5-002]
The V2I message transmission shall be supported with user/vehicle anonymity and integrity protection.
 [PR.5.8.5-003]
A UE that supports V2I Service shall be authorized by the MNO for usage of message transfer needed for V2I Services.

[PR.5.8.5-004]
A UE that supports V2I Service shall be able to recognize whether a cell supports message transfer as needed for V2I Services.

[PR.5.8.5-005]
A UE that supports V2I Service shall be able to transmit V2I messages in a periodical manner. 

[PR.5.8.5-006]
A UE that supports V2I Service shall be able to transmit V2I messages in an event-driven manner. 

[PR.5.8.5-007]
A UE moving at a maximum absolute speed of 160 km/hour shall be able to receive V2I messages.

[PR.5.8.5-008]
An eNB shall be able to periodically transmit a V2I message at a maximum frequency of 10Hz.

[PR.5.8.5-009]
An eNB shall be able to support a message size up to 1200 bytes.

~~~~ NEXT CHANGE ~~~~
5.10.5 
Potential Requirements

[PR-5.10.5-001] 
The E-UTRAN shall be capable of transferring broadcasted V2V Service messages between UEs supporting V2V applications and moving with a maximum relative velocity of 280km/h.
~~~~ NEXT CHANGE ~~~~
5.12.5
Potential Requirements

The following potential requirements are derived from this use case:
Note 1: 
Some example informative V2V parameter sets are offered in Annex A of this document.

[PR.5.12.5-001] 
The E-UTRA(N) shall be able to transfer V2V Service messages between two highly mobile UEs supporting V2V Service with less than 20 ms latency and high reliability.

Note 2: 
This requirement might be treated with lower priority compared to the other requirements.

[PR.5.12.5-002] 
The E-UTRA(N) shall be able to support UEs supporting V2V Service moving in opposite directions at a maximum absolute speed of 160 km/h. 

[PR.5.12.5-003] 
The E-UTRA(N) shall be able to support a message size of up to 50-300 bytes. 

Note 3: 
The content (which is out of scope of 3GPP) allows the application layer to make decisions based on vehicles attributes e.g. its current location, speed and acceleration.

Note 4: 
The above message size does not take into account security overhead.
~~~~ NEXT CHANGE ~~~~
5.17.5
Potential Requirements

[PR 5.17.5-001] 
A UE supporting V2X Service shall be authorized for vehicular services.

[PR 5.17.5-002] 
A UE (for pedestrian) supporting V2X Service shall be authorized by the MNO for vehicular services.

[PR 5.17.5-003] 
A V2X message generated by a UE supporting V2X Service shall be delivered to UEs supporting V2X Service for pedestrian within [TBD] ms with sufficiently low delivery loss.

[PR 5.17.5-004] 
A UE supporting V2X Service shall be able to support multiple delay requirements depending on different types of V2X messages.

[PR 5.17.5-005] 
A UE supporting V2X Service shall be able to transmit V2X message in a periodical manner. 

[PR 5.17.5-006] 
A UE supporting V2X Service shall be able to transmit V2X message in an event-driven manner.

[PR 5.17.5-007] 
A UE supporting V2X Service shall be able to support a maximum message size of [TBD] bytes.

[PR 5.17.5-008] 
A UE supporting V2X Service shall be able to deliver V2X messages to UEs supporting V2X Service for pedestrian.
[PR 5.17.5-009] 
A UE supporting V2X Service for pedestrian shall be able to receive V2X messages sent from a UE supporting V2X Service moving at the absolute speed up to [TBD] km/h.

[PR 5.17.5-010] 
Security for V2X message delivery shall be supported.
[PR 5.17.5-011] 
A UE supporting V2X Service for pedestrian shall be able to support reception of V2X messages from UE that supports V2X Service, subscribed to different MNO.

[PR 5.17.5-012] 
A UE supporting V2X Service shall be able to support transmission of V2X messages to UE that supports V2X Service for pedestrian subscribed to different MNO.

[PR 5.17.5-013] 
For UE supporting V2X Service for pedestrian, the impact of V2X message transmission on battery consumption should be minimized.
~~~~ NEXT CHANGE ~~~~
5.18.5

Potential Requirements

Note 1: 
Some example informative V2X parameter sets are offered in Annex A of this document.

The potential requirements derived from this use case are:

[PR.5.18.5-001] 
A UE supporting V2P Service shall be able to receive broadcasted messages from other UEs which support V2P Service.

[PR.5.18.5-002] 
A UE supporting V2P Service shall be able to send a broadcast message when it is triggered by the V2X Service layer.

[PR.5.18.5-003] 
The E-UTRA(N) shall be able to support high mobility performance, (e.g. a maximum absolute speed of 160kmph). 

[PR.5.18.5-004] 
The E-UTRA(N) shall be able to support a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds). 

[PR.5.18.5-005] 
The E-UTRA(N) shall be able to support a typical message size of 50-300 bytes, which can be up to 1200 bytes.
Note 2: 
The content (which is out of scope of 3GPP) allows the application layer to make collision avoidance calculations based on, e.g. its current location, speed, acceleration and optional estimated trajectory

Note 3: 
The above message size does not take into account security overhead that can be added by application layer.

[PR.5.18.5-006] 
The E-UTRA(N) shall be able to support a maximum latency of 100ms.

[PR.5.18.5-007] 
The E-UTRA(N) shall be able to support a maximum frequency of 1 V2X message per second.

[PR.5.18.5-008] 
The E-UTRA(N) shall be able to support high reliability without requiring application-layer message retransmissions. 
~~~~ NEXT CHANGE ~~~~
5.23
Mixed Use Traffic Management
5.23.1
Description

There are a number of variables to be taken into account in a scenario involving different types of vehicular traffic.  The optimal coverage range and frequency of message transmission depends on several factors, including the relative velocity of the UEs, the relative direction of travel, potential reaction time of the various transportation modes (e.g., automobile, train, bicycle, and pedestrian), traffic density, and any environmental conditions.  A V2X system would need the flexibility to adapt to changing attributes such as vehicular traffic density, rates of speed, angles of approach, and weather conditions which all may impact the optimal range and transmission rate in a specific situation.  

~~~~ NEXT CHANGE ~~~~
Annex A:
Example parameters (informative)

Table 1 shows some example link-layer parameters for V2X communication which cover a variety of scenarios. It should be noted that there are various variables involved in these scenarios both physical (e.g. relative velocity, effective range), incidental (e.g. line-of-sight occlusion), and service related (e.g. maximum tolerable latency, minimum application layer message reception reliability). These parameters need to be managed as designing the system in such a way as to meet all of the most stringent criteria places an unnecessary burden on the system.
These parameters can be derived from the principle that there should be more than 95% probability that the vehicle has received at least one V2X message from two consecutive V2X messages notifying it of the impending incident.

In the cases where this is not possible (e.g. a new incident is presented with an event horizon closer than TTC=4s), it is presumed that due to the relatively closer proximity of this incident, the reliability of the radio layer will provide an increased probability to deliver the V2X message to the vehicle in a timely manner.
Table A.1: Example parameters for V2X Services

	
	Effective range*
	Absolute speed of a UE supporting V2X Services
	Relative velocity between 2 UEs supporting V2X Services
	Maximum tolerable latency
	Minimum radio layer message reception reliability (probability that the recipient gets it within 100ms)
	Example Cumulative transmission reliability***

	#1 (suburban)
	200m
	50kmph
	100kmph
	100ms
	90%
	99%

	#2 (freeway)
	320m
	160kmph
	280kmph
	100ms
	80%
	96%

	#3 (autobahn)
	320m
	280kmph
	280kmph
	100ms
	80%
	96%

	#4 (NLOS / urban)
	150m
	50kmph
	100kmph
	100ms
	90%
	99%

	#5 (urban intersection**)
	50m
	50kmph
	100kmph
	100ms
	95%
	-

	#6 (campus/ shopping area)
	50m
	30kmph
	30kmph
	100ms
	90%
	99%


Note*: Effective range is greater than range required to support TTC=4s at maximum relative velocity. This is such that multiple V2X transmissions are required to increase the cumulative (overall, effective, or final) transmission reliability.

Note**: This scenario represents the scenario where a new incident presents itself at a short range, requiring a high level of reliability for short range radio transmissions to ensure timely message delivery, thus a cumulative transmission reliability may not be appropriate. 

Note***: Example shown for 2 transmissions, for the statistical assumptions leading to a probability of 1 – (1-p)2, where p is the probability of reception at the radio layer. V2X application layer requires a consecutive packet loss no more than 5%. If probability that a single V2X application layer message is lost is less than 20%, the requirement of less than 5% consecutive packet loss is met. Due to PHY retransmissions and the rapid cadence of application layer transmissions, the reliability as viewed from the application layer will be increased from the numbers as stated in this column. 

~~~~ NEXT CHANGE ~~~~

Annex C:
Density of UEs (Informative) 

Modern traffic modeling research shows that there is a connection between traffic density and vehicle speed: Generally speaking, the more vehicles are on a road, the slower their velocities are. To allow for operation in realistic environments, V2X Services should be supported under high vehicle density with low speed. 
~~~~ END CHANGES ~~~~

