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Abstract: This contribution proposes to clarify the delay requirement value for V2I RSU relay use case.
1  Introduction
In the current TR22.885 [1], there is one Editor’s Note on the unclearness of delay requirement for RSU relay use case in Section 5.8.5:

Editor’s Note:Whether or not different V2I messages have different delay requirements is FFS.
Here 2 RSU use cases are analyzed in detail and the exact value for delay requirement is given. 
2  Discussion
In ETSI standard 302 638 [2], two alternatives for V2X message transfer with a RSU are described: 
· The One hop scenario: in C1.5.6, the Collision Risk Warning from RSU use case defines that V2I service should support “capability for a Road Side Unit to detect a risk of collision between two or several vehicles and to broadcast”. In this case, the DENM message is generated by RSU. For this one hop between and RSU and UE, ETSI proposed 100ms delay, see following figure and requirement text just below extracted from ETSI:  
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Figure C.23: Collision Risk Warning from RSU use case scenario

Main requirements:

e Capability for a Road Side Unit to detect a risk of collision between two or several vehicles and to broadcast
decentralized environmental notification messages as long as this situation exists.

e Capabilities for concerned vehicles to receive decentralized environmental notification messages and analyze
them to take relevant actions.

e Minimum frequency of the periodic message: 10 Hz.

. Critical time (Latency time less than 100 ms).




· The Two hop scenario: in C.1.5.4 on Intersection Collision Warning, it is clarified that “Road side unit to be installed if line of sight between vehicles is obstructed. RSU needs to be capable to relay signal”. In this case, RSU does not generate message but relay the intersection collision warning message sent by other vehicles. For this 2 hops from UE to UE via RSU, ETSI still propose 100ms delay , see following figure and associated requirement text extracted from ETSI: 
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Main requirements:

e Capability for vehicles to broadcast V2X co-operative awareness messages and to receive and process V2X
co-operative awareness messages.

e Road side unit to be installed if line of sight between vehicles is obstructed. RSU needs to be capable to relay
signal o to detect and signal a collision risk.

e Accurate positioning of vehicles on digital maps.
e Minimum frequency of the periodic message: 10 Hz.

e Critical time (latency time less than 100 ms).




· So according to ETSI, the delay requirement is 100ms, regardless whether the message is directly transferred between vehicles, or forwarded by an intermediate RSU, i.e. even if some relay action is expected to take place in the RSU. This can be logic if we consider that the delay requirement is determined by the V2V service application needs i.e. that 100ms is always the delay expected at the application layer to ensure safety. 

In order to align with ETSI 100ms proposal, we propose to remove the editorial’s note, so that the delay requirement for the RSU relay case is also 100ms. 

3 Text Proposal
***** BEGIN OF CHANGE *****
5.8
Road safety services 
5.8.1
Description

V2I messages are delivered from one UE supporting V2I Service to other UEs supporting V2I Service via an eNB which may be installed on the road side. 
The eNB receives V2I messages transmitted from UEs supporting V2I Service and transmits the received V2I messages to UEs within a local area.
A UE receives V2I messages transmitted by the RSU. After processing the received V2I messages, the UE notifies the driver of relevant information. 
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Figure 5.8.1-1: Road safety services via an eNB
5.8.2

Pre-conditions

The UEs in vehicles recognize that the network supports road safety services. Each vehicle is served by an eNB in the network. 

Each UE is capable of generating, transmitting, receiving and processing V2I messages.

The eNB is capable of generating, transmitting, receiving and processing V2I messages. 
5.8.3

Service Flows

Vehicle A and Vehicle B’s UEs determine a cell which is controlled by an eNB for active road safety services.
Vehicle A's UE triggers transmission of a V2I message periodically or based on a certain event that happens at the vehicle, e.g. collision risk warning. 
The eNB receives one or more V2I messages from one or more vehicles including Vehicle A's UE.

The eNB may or may not filter out some V2I messages received from some UEs.

The eNB distributes a V2I message at the cell.

Vehicle B's UE monitors transmission of the V2I messages and receives the V2I message at the cell.

Note:
The message broadcast by the eNB may or may not be the same as the message received from the vehicle. However, how the eNB constructs the message broadcast at the cell is out of the scope of 3GPP.
5.8.4

Post-conditions
Vehicle B's UE gets aware of a situation related to road safety, e.g. collision risk warning.

Vehicle B's UE generates necessary alerts for the driver of the vehicle (e.g., visual alarm, audio-visual alarm) so that the driver may take preventive action in advance of possible risky situation.

NOTE:
The generation of alarm or method to alert for the driver is out of the scope of 3GPP.
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 velocity of 160 km/hour shall be able to receive V2I messages.
[PR.5.8.5-008]
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.
***** END of CHANGE *****
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