3GPP TSG-SA WG1 Meeting #70	S1-151096
Los Cabos, Mexico, 13 – 17 April 2015	

Title:	Proposed numerology for requirements of V2X Study
Agenda Item:	8.7 FS_V2XLTE: LTE support for V2X services
Source:	LG Electronics Inc.
Contact:	Ki-Dong Lee <kidong.lee (at) lge.com>
	Hakseong Kim <hakseong.kim (at) lge.com>

Abstract: This paper proposes to discuss the numerology left blank (or TBD) or filled with tentative value(s) in SA1#69. Values of some metrics seem to be beyond the scope of SA1, which may have to be taken care of by the appropriate WGs before their values are finalized in SA1’s V2X TR.

1. Discussion

A. Relative speed:
· 400km/h should be considered. This value should be applied not only to the vehicles in the same direction but also to those moving in the opposite direction. 
B. Absolute speed:
· At least 200 km/h should be supported to serve high speed vehicles, while keeping guaranteeing the reception of V2X messages from vehicles moving in the opposite direction. 
C. Inter-relationship between requirements from different use cases:
· Range, latency and packet error rate are closely related to each other. e.g. [PR.5.1.5-005], [PR.5.1.5-007]
· e.g. Low latency (<50 ms) with high reliability (packet loss rate < 5% in 500 meter communication range)
· For example requirements,
· The V2V Service shall be able to support a communication range of 500 meters, latency of 50 ms at a given packet error rate of 5%, taking into account all the potential link problems, e.g. link failure, connection setup, cell change.
D. Reception capability of LTE RSU:
· All types of LTE RSU shall be able to receive V2X message from each vehicle.
· The reception capability requirements for each use case can be different.
· e.g. latency, range, packet error rate
E. Latency:
· The latency can be different in each use case.
· The minimum latency for safety use case, e.g. forward collision warding, should guarantee to avoid collision of vehicles that obey the relevant distance between vehicles with the given velocities. Considering vehicle speed, distances between vehicles, human response time, machine processing time and etc, the latency should be 50ms.
· For the other safety use cases, this value should also be applied to get a enough time margin to take a proper action to avoid the emergency situation. 
F. Message size:
· Message size should be configurable from 50 Bytes up to 1200 Bytes 
· Hence, the message size can be configured to a certain value in service-specific manner
G. Message transmission frequency:
· Maximum frequency of 20 messages per second for the safety use cases should be supported
· It means that minimum interval of each message transmission is 50 ms
· It corresponds to 20Hz frequency of transmission 
· The value of maximum frequency can be configured to a certain value in a service-specific manner.

2. Proposal
We propose the following values to be incorporated into the TR as service requirements

* * * * Start of Changes * * * *

/* Forward Collision Warning */
[bookmark: _Toc411268684][bookmark: _Toc191012285][bookmark: _Toc191012562][bookmark: _Toc198091032][bookmark: _Toc198119583][bookmark: _Toc198193341][bookmark: _Toc198232287]5.1.5		Potential Requirements
The following potential requirements are derived from this use case:
[PR.5.1.5-001]	A V2X-enabled Vehicular UE shall be authorized for vehicular services.
Editor's Note: The terminology used to distinguish a UE that is part of a vehicle needs further consideration. Also the need for the "V2X-enabled" part of the terminology should be checked
[PR.5.1.5-002]	A V2X-enabled Vehicular UE shall be able to transmit a broadcast message periodically as requested by the V2X service layer
[PR.5.1.5-003]	A V2X-enabled Vehicular UE shall be able to receive a periodic broadcast message.
[bookmark: _GoBack][PR.5.1.5-004]	The V2V Service shall be able to support high mobility performance, e.g. support a relative speed of [TBD]400 km/h. 
[PR.5.1.5-005]	The V2V Service shall be able to support a communication range of [TBD]500 m, at a given packet error rate [TBD]5%, considering all the potential link problems, e.g. link failure, connection setup, cell change. 
[PR.5.1.5-006]	The V2V Service shall be able to support a message size of [TBD]from 50 to 1200 Bytes. The size of message shall be configured in a certain value.
Note: the content (which is out of scope of 3GPP) allows the application layer to make collision avoidance calculations based on, e.g. its current position, speed, acceleration and optional estimated trajectory
[PR.5.1.5-007]	The V2V Service shall be able to support relative low delay [TBD]50 ms and high reliability [TBD], i.e. packet error rate 5%, considering all the potential link problems, e.g. link failure, connection setup, and cell change. 
[PR.5.1.5-008] The E-UTRAN shall be capable of transferring V2V service messages between two highly mobile UEs supporting V2V applications with the maximum frequency of 20 messages per second.


/* Control Loss Warning */
[bookmark: _Toc411268690]5.2.5		Potential Requirements
The following potential requirements are derived from this use case:
[PR.5.2.5-001]	The E-UTRA(N) shall be able to support high mobility performance, e.g. support a relative speed of [TBD]200 km/h and absolute speed of 400 km/h. 
[PR.5.2.5-002]	The E-UTRA(N) shall be able to support a communication range of [TBD]500 m, in an environment [TBD]. 
[PR.5.2.5-003]	The E-UTRA(N) shall be able to support relative low delay [TBD] 50 ms and high reliability, i.e. packet error rate 5% (considering all the potential link problems, e.g. link failure, connection setup, cell change)[TBD]. 
[PR.5.2.5-004] The E-UTRAN shall be capable of transferring V2V service messages between two highly mobile UEs supporting V2V applications with the maximum frequency of 20 messages per second.

/* V2V Use case for emergency vehicle warning */
[bookmark: _Toc411268696]5.3.5	Potential Requirements 
[PR.5.3.5-001] The E-UTRAN shall be capable of transferring V2V service messages  between two UEs supporting V2V applications with variable message payloads of [50-300]from 50 to 1200 Bytes. The size of message shall be configured in a certain value.
[PR.5.3.5-002] The E-UTRAN shall be capable of transferring V2V service messages  between two highly mobile UEs supporting V2V applications with maximum frequency of [10]20 messages per second.
[PR.5.3.5-003] The E-UTRAN shall be capable of transferring V2V service messages between two highly mobile UEs supporting V2V applications with an end-to-end delay no larger than [10050] ms and with low delivery loss rate.
[PR.5.3.5-004]	The V2V Service shall be able to support relative low delay 50 ms and high reliability, i.e. packet error rate 5%, considering all the potential link problems, e.g. link failure, connection setup, cell change. 

 [PR.5.3.5-004] The E-UTRAN shall be capable of supporting communication range of no less than [300] m given a packet error rate for the transfer of V2V service messages
[PR.5.3.5-005]	The V2V Service shall be able to support a communication range of 500 m, at a given packet error rate 5%, considering all the potential link problems, e.g. link failure, connection setup, cell change. 

Editor’s Note: need to define whether the range is between the end-points or whether there is any infrastructure in between.

/* V2V Emergency Stop Use Case */
[bookmark: _Toc411268702]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 variable message payloads larger than 50 Bytes and smaller than [3000] 1200 Bytes. The size of message shall be configured in a certain value.The typical size of message is [400] bytes. 
[PR.5.4.5-002] The E-UTRAN shall be capable of transferring V2V service messages between two highly mobile UEs supporting V2V applications with the maximum frequency of 20 messages per second.

/* Cooperative Adaptive Cruise Control and Platooning */
[bookmark: _Toc411268708]5.5.5		Potential Requirements
[PR.5.5.5-001] A Vehicular UE shall be able broadcast V2X applications messages supporting medium latency [TBD]50ms  at a given packet error rate 5%, considering all the potential link problems, e.g. link failure, connection setup, cell change.and relatively high reliability [TBD].
Editor’s Note: density requirement needs to be added.
Editor’s Note: Terminology needs to be reviewed (e.g. Vehicular UE).
[PR.5.5.5-002] The E-UTRAN shall be capable of transferring V2V service messages between two highly mobile UEs supporting V2V applications with the maximum frequency of 20 messages per second.

/* V2I Emergency Stop Use Case */
[bookmark: _Toc411268714]5.6.5	Potential Requirements
[PR.5.6.5-001] The E-UTRAN shall be capable of transferring V2I service messages between two UEs supporting V2I applications with variable message payloads larger than 50 Bytes and smaller than [3000] 1200 Bytes. The size of message shall be configured in a certain value. The typical size of messages is [400] Bytes.
[PR.5.6.5-002] The E-UTRAN shall be capable of transferring V2I service messages between a highly mobile UE and a roadside unit both supporting V2I applications with the maximum frequency of [1020] messages per second.
[PR.5.6.5-003] The E-UTRAN shall be capable of transferring V2I service messages between a highly mobile UE and a roadside unit both supporting V2I applications with latency no larger than [100]50 ms at a given packet error rate 5%, considering all the potential link problems, e.g. link failure, connection setup, cell changeand low delivery loss rate.
[PR.5.6.5-004] The E-UTRAN shall be capable of supporting communication range between a highly mobile UE and a roadside unit both supporting V2I applications of at least [300]500 m at a given packet error rate of [TBD]5% for the transfer of V2I service messages. 

/* Queue Warning */
[bookmark: _Toc411268720]5.7.5		Potential Requirements
[PR.5.7.5-001]	A Vehicular UE shall be able to transmit a message to an RSU.
[PR.5.7.5-002]	A Vehicular UE shall be able to receive a message from an RSU.
[PR.5.7.5-003]	The E-UTRA(N) shall be able to support a relative speed of [TBD] 400 km/h. 
[PR.5.7.5-004]	The E-UTRA(N) shall be able to support a communication range of [TBD]500 m, at a given packet error rate [TBD]of 5%. 
[PR.5.7.5-005]	The E-UTRA(N) shall be able to support a message size of [TBD]from 50 to 1200 Bytes. The size of message shall be configured in a certain value.
Note: 	the content (which is out of scope of 3GPP) allows the application layer to make decisions based on, e.g. its current position, speed, acceleration and optional estimated trajectory
[PR.5.7.5-006]	The E-UTRA(N) shall be able to support low delay [TBD]50 ms  at a given packet error rate 5%, considering all the potential link problems, e.g. link failure, connection setup, cell change.and high reliability [TBD]. 
[PR.5.7.5-007]	The V2I Service shall support user/vehicle anonymity and integrity protection of the transmission.
Editor’s Note: The terminology used to distinguish a UE that is part of a vehicle needs further consideration. Also the need for the "V2X-enabled" part of the terminology should be checked.
[PR.5.7.5-008] The E-UTRAN shall be capable of transferring V2V service messages between two highly mobile UEs supporting V2V applications with the maximum frequency of 20 messages per second.

/* Road safety services via V2X-enabled eNB */
[bookmark: _Toc396461487][bookmark: _Toc411268726]5.8.5		Potential Requirements
[PR.5.8.5-001]	A V2I message generated by a V2X-enabled UE shall be delivered to other V2X-enabled UEs via a V2X-enabled eNB(s) within [X]50 ms at a given packet error rate 5%, considering all the potential link problems, e.g. link failure, connection setup, cell changewith sufficiently low delivery loss.
[PR.5.8.5-002]	The V2I message transmission shall be supported with user/vehicle anonymity and integrity protection.
Editor’s Note:	Whether or not different V2I messages have different delay requirements is FFS.
[PR.5.8.5-003]	A V2X-enabled UE shall be authorized for vehicular services.
Editor’s Note:	Whether the V2X-enabled UE needs to be classified into V2V-enabled UE, V2I-enabled UE and V2P-enabled UE is FFS.
[PR.5.8.5-004]	A V2X-enabled UE shall be able to recognize whether a cell supports vehicular services.
[PR.5.8.5-005]	A V2X-enabled UE shall be able to transmit V2I messages in a periodical manner. 
[PR.5.8.5-006]	A V2X-enabled UE shall be able to transmit V2I messages in an event-driven manner. 
[PR.5.8.5-007]	A V2X-enabled UE moving at the speed up to [X] 200 km/hour shall be able to receive V2I messages.
[PR.5.8.5-008]	V2X-enabled eNB shall be able to periodically transmit a V2I message at least every [X] 50 ms.
[PR.5.8.5-009]	A V2X-enabled eNB shall be able to support a maximum message size of from 50 Bytes to [X]1200 bytesBytes.
Editor’s Note: The terminology used to distinguish a UE that is part of a vehicle needs further consideration. Also the need of the "V2X-enabled" part of the terminology should be checked.
[PR.5.8.5-010] The E-UTRAN shall be capable of transferring V2V service messages between two highly mobile UEs supporting V2V applications with the maximum frequency of 20 messages per second.

/* Automated Parking System */
[bookmark: _Toc411268731]5.9.5		Potential Requirements
[PR.5.9.5-001]	 A V2I entity shall be able to support transmission and reception of unicast messages.
[PR.5.9.5-002]	The E-UTRA(N) shall be able to support a relative speed of [TBD]200 km/h. 
[PR.5.9.5-003]	The E-UTRA(N) shall be able to support a communication range of [TBD]500 m, at a given packet error rate of [TBD]5%. 
[PR.5.9.5-004]	The E-UTRA(N) shall be able to support a message size of [TBD]from 50 Bytes to 1200 Bytes.
[PR.5.9.5-005]	The E-UTRA(N) shall be able to support medium delay [TBD]50ms at a given packet error rate 5%, considering all the potential link problems, e.g. link failure, connection setup, cell changeand relatively high reliability [TBD].

* * * * End of Changes * * * *


