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Abstract: This contribution is an attempt at suggested text for the normative annex in the TS. 22.185  

Discussion:
At the last meeting it was discussed that the currrent version of V2X TS 22.185 lacks a description of how it relates to other services. It was also mentioned that the TS could do with having a normatve annex to explain how the service requirements relates to the use cases. This contribution is an attempt at suggested text for the normative annex in the TS.

Suggested Text:
The main categories of V2X services decribed in the TR 22.885 can be grouped into the following:

1) Road Safety  Requirements e.g Queue warning use case related requirements
2) Mutual Vehicle Awarness – Information only  e.g forward collision warning requirements
3) Vehicle Related Application Requirements e.g Automated parking system requirement

Also Clause 5.2 of TS 22.185 refers to specific service requirements which are categoried as:

Latency/Reliability Requirements: Maximum tolerable elapsed time from the instant a data packet is generated at the source application to the instant it is received by the destination application. Low Latency values are provided to support services in the case of mutual awareness of vehicle or to send warning messages as defined in the some use cases in TR.885  
Reliability: Maximum tolerable packet loss rate at the application layer, a packet is considered lost if it is not received by the destination application within the maximum tolerable end-to-end latency for that application.

Message Size Requirements: Messages sizes are important when multicast or broadcast messages are being sent to vehicles within range to either warn them for collision prevention or when an event occurs to inform other vehicle about an accident.

Frequency Requirements: Minimum required bit rate for the application to function correctly. The sending rates i.e frequency of messages is relatively important especially for critical vehicular safety application.

Range Requirements: Maximum distance between source and destination(s) of a radio transmission within which the application should achieve the specified reliability

Speed Requirements: Maximum relative and absolute speed under which the specified reliability should be achieved.

Security Requirements: Specific security features required by the application. These include user authentication, authenticity of data, and integrity of data, confidentiality, and user privacy.

With this the above brief desription of the service categories, the table suggested below is used to map the specific requirements in TS22.185 to description of use cases in the TR which makes for easy reference for better clarification of the suggested application of the services.


The following shows the mapping of how the use cases in the TR have been grouped using the proposed groupings and from this it will be easier to map the requirements in the TS:

	TS requirement
	Requirement
	Potential V2X service
	Use case Requirement in TR 22

	Latency/Reliability Requirement
	 
	 
	 

	[R-5.2.1-001]
	The E-UTRA(N) shall be capable of transferring messages between two UEs supporting V2V/P application, directly or via an RSU, with a maximum latency of 100ms.
	typical use case is for Mutual Vehicle Awareness and Road safety
	[PR.5.1.5-007]; [PR.5.2.5-003];  [PR.5.9.5-005]; [PR.5.8.5-006]

	[R-5.2.1-002]
	For particular usage (i.e., pre-crash sensing) only, the E-UTRA(N) should be capable of transferring messages between two UEs supporting V2V application with a maximum latency of 20ms.
	Requirement applies in Road safety use cases
	[PR.5.12.5-001]

	[R-5.2.1-003]
	The E-UTRA(N) shall be capable of transferring messages between a UE supporting V2I application and an RSU with a maximum latency of 100ms.
	Requirement applies in Road safety use cases
	[PR.5.3.5-003];

	[R-5.2.1-004]
	The E-UTRAN shall be capable of transferring messages via 3GPP network entities between a UE and an application server both supporting V2N application with an end-to-end delay no longer than 1000 ms.
	[bookmark: _GoBack]applies to Mutual Vehicle Awareness use case
	[PR.5.15.5-003] 

	[R-5.2.1-005]
	The E-UTRA(N) shall be able to support high reliability without requiring application-layer message retransmissions.
	Mutual Vehicle Awareness and Road safety cases
	[PR.5.1.5-009]; [PR.5.2.5-009];  [PR.5.5.5-003]; [PR.5.18.5-008]

	 
	 
	 
	 

	Message Size Requirement
	 
	 
	 

	[R-5.2.3-001]
	The E-UTRA(N) shall be capable of transferring periodic broadcast messages between two UEs supporting V2X application with variable message payloads of 50-300 bytes, not including security-related message component.
	Supports all three use case categories
	[PR.5.1.5-006]; [PR.5.2.5-007]; [PR.5.3.5-001]; [PR.5.6.5-001]; [PR.5.9.5-004]; [PR.5.12.5-003]; [PR.5.15.5-001]; [PR 5.16.5-005]  

	[R-5.2.3-002]
	The E-UTRA(N) shall be capable of transferring event-triggered messages between two UEs supporting V2X application with variable message payloads which can be up to 1200 bytes, not including security-related message component.
	Mostly Road safety applications
	[PR.5.7.5-005]; [PR.5.8.5-009]; 

	 
	 
	 
	 

	Frequency Requirement
	 
	 
	 

	[R-5.2.3-001]
	The E-UTRA(N) shall be able to support a maximum frequency of 10 messages per second per UE or per RSU.
	Road safety and Mutual Vehicle Awareness
	[PR.5.1.5-008]; [PR.5.2.5-008]; [PR.5.3.5-002]; [PR.5.4.5-002]; [PR.5.6.5-002]; [PR.5.8.5-008]; [PR.5.15.5-002]; [PR.5.16.5-001]; PR.5.18.5-007]

	 
	 
	 
	 

	Range Requirement
	 
	 
	 

	[R-5.2.4-001]
	The E-UTRAN shall be capable of supporting a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds).
	 
	 

	 
	 
	 
	 

	Speed Requirement
	 
	 
	 

	[R-5.2.5-001]
	The 3GPP system shall be capable of transferring messages between UEs supporting V2V application, while the maximum relative velocity of the UEs is 280 km/h, regardless of whether the UE(s) are served or not served by E-UTRAN supporting V2X communication.
	Road Safety, Mutual Vehicle Awareness
	[PR.5.2.5-001]; [PR.5.3.5-005]; [PR.5.10.5-001]; [PR.5.22.5-003]

	[R-5.2.5-002]
	The 3GPP system shall be capable of transferring messages between UEs supporting V2V and V2P application, respectively, while the UE’s maximum absolute velocity is 160 km/h, regardless of whether the UE(s) are served or not served by E-UTRAN supporting V2X communication.
	Road Safety, Mutual Vehicle Awareness
	[PR.5.1.5-004]; [PR.5.4.5-005]; [PR.5.7.5-003]; PR.5.8.5-007]; [PR.5.9.2-002]; [PR.5.22.5.5-003]; [PR.5.18.5-003]; [PR.5.12.5-002]

	[R-5.2.5-003]
	The 3GPP system shall be capable of transferring messages between a UE and an RSU both supporting V2I application, while the UE’s maximum absolute velocity is 160 km/h, regardless of whether the UE or the RSU is served or not served by E-UTRAN supporting V2X communication.
	Road Safety, Mutual Vehicle Awareness
	[PR.5.6.5-005]

	 
	 
	 
	 

	Security Requirement
	 
	 
	 

	[R.5.3-001] 
	The 3GPP network shall provide a means for the MNO to authorize a UE supporting V2X application to perform V2X communication when served by E-UTRAN supporting V2X communication.
	Mutual Vehicle Awareness and Road Safety 
	 

	[R.5.3-002]
	The 3GPP network shall provide a means (e.g., pre-authorization) for the MNO to authorize a UE supporting V2X application to perform V2X communication when not served by E-UTRAN supporting V2X communication.
	Mutual Vehicle Awareness and Road Safety 
	[PR.5.2.5-004]

	[R.5.3-003]
	The 3GPP network shall provide a means for the MNO to authorize UEs supporting V2X application separately to perform V2N communication.
	Mutual Vehicle Awareness and Road Safety 
	 

	[R.5.3-004]
	The 3GPP system shall support the anonymity of UE supporting V2X application and the integrity protection of the transmission.
	Mutual Vehicle Awareness and Road Safety 
	[PR.5.1.5-010]; [PR.5.7.5-007]; [PR.5.8.5-002]

	[R.5.3-005]
	The 3GPP system should be able to support UE privacy for V2X communications, by ensuring that a UE cannot be tracked or identified by any other UE beyond a certain short time-period required by the application.
	Mutual Vehicle Awareness and Road Safety 
	 

	[R.5.3-006]
	Subject to regulatory requirements and/or operator policy, the 3GPP system shall support UE privacy for V2X communication, such that UEs cannot be tracked or identified by the operator or a third party.
	Mutual Vehicle Awareness and Road Safety 
	 





Proposal: If this is agreed, the proposal is to include the above text and table in discussion in Normative annex of TS 


Reference: 
1) 5G Automotive Vision [https://5g-ppp.eu/wp-content/uploads/2014/02/5G-PPP-White-Paper-on-Automotive-Vertical-Sectors.pdf]


