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1
3GPP Work Area *

	X
	Radio Access

	
	Core Network

	
	Services


2
Classification of WI and linked work items

2.0
Primary classification *

This work item is a …*

	
	Study Item (go to 2.1)

	X
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any)   

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature

	Related Study Item or Feature (if any) *


	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … *

	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1

Stage 1

	Source of external requirements (if any) *


	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2

Stage 2  *

	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: *

Go to §3.

2.3.3

Stage 3 *

	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s)

Or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: *

Go to §3

2.3.4

Test spec *

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5

Other *

	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4

Work task *

	Parent Building Block

	Unique ID
	Title
	TS

	
	
	

	
	
	


3
Justification *

Vehicle wireless communications that connect the vehicles with many other entities has attracted significant investment from government, academy and industry. Both vehicle manufacturers and cellular network operators show strong interests in vehicle wireless communications for proximity safety services as well as commercial applications. Considering the accelerating pace of LTE deployment worldwide, enabling LTE based vehicle wireless communications opens a huge opportunity for the LTE ecosystem.
It was discussed in RAN#66 to add Vehicle-to-vehicle (V2V) support in Rel-13 eD2D work item, considering that it may be possible without a major effort for Rel-12 D2D to be adapted for providing some D2D services.  An LS (RP-142312) was sent to SA1 asking for V2V requirements, and SA1 provided in a reply LS (S1-151629) potential requirements for the important V2V use case (as well as V2I and V2P), which provide guidelines for RAN work on LTE-based Vehicular Communication for Release 13.
From the SA1 technical report, the potential requirements for V2V can be summarized in Table 1 below. According to these V2V potential requirements, it is possible without a major effort for Release 12/13 (e)D2D to be adapted for providing some V2V services.
Table 1. Potential requirements for V2V services
	Name 
	Value 

	Maximum absolute velocity 
	160 km/h 

	Maximum relative velocity 
	280 km/h 

	Typical message size (excluding security overhead) 
	50 - 400 bytes 

	Maximum message size 
	1200 bytes 

	Maximum message frequency 
	10 Hz 

	Maximum latency 
	100ms for most use cases, 20 ms for pre-crash sensing warning

	Communication range 
	4s response time 


Informative parameters for V2X services are also defined in the technical report as quoted in Table 2 below:
Table 2. Example parameters for V2X Services
	
	Effective range
	Absolute velocity of a UE supporting V2X Services
	Relative velocity between 2 UEs supporting V2X Services
	Maximum tolerable latency
	Minimum application layer message reception reliability

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

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

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

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

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


As one example of the benefit of early support of V2V services, in CCSA TC5 WG8 Meeting #75 in March 2015, a study project named "Frequency requirement and coexistence study on intelligent transportation system V2V/V2I active safety application" was approved. This project aims to investigate applicable frequency band for vehicle active safety application in China and identify candidate frequency band for such applications. The frequency requirement will be analyzed for all candidate technologies, including LTE-based technology. This study project aims to finish spectrum requirement analysis for V2V/V2I services by the end of 2015 and to finish all the entire project by December 2016. The output of this study project would be used as reference for V2V/V2I frequency band allocation by National Regulatory Authority in China. If 3GPP can provide support of some V2V service in Rel-13, the solution can be used for spectrum requirement analysis of CCSA in 2015.
It is in the interest of the industry to start LTE-based V2V work as early as possible, as the market for V2V communication is time sensitive. It is expected that future releases of LTE (such as Rel-14 two years later) can enhance and expand upon the scenarios supported by LTE-based V2V services in Rel-13. In Rel-13, eNB coverage scenario will be the first priority for LTE-based V2V.
This work item is proposed to provide some V2V services support based on Release 12/13 (e)D2D.
4
Objective *

4.1
Objective of SI or Core part WI or Testing part WI
Vehicle-to-vehicle (V2V) communication is a proximity safety and commercial service that can be handled by D2D communication. The objective of this work item is to provide some V2V service support at L1/L2 based on Release 12/13 (e)D2D. The following objectives will be covered by this WI:

· Make necessary enhancements (e.g. mitigate impact of half duplex constraint, reduce resource collision, enhance pool structure, enhance resource patterns, SA information transmitted in same subframe as the associated data) to the resource allocation mechanism for increased robustness, reduced latency, reduced overhead and increased capacity [RAN1, RAN2]
· Enhancements in RAN2 protocol (e.g. bearer mapping) for supporting V2V services on top of Rel-12/13 D2D framework [RAN2]
· UE minimum performance requirements (e.g., frequency offset) in order to improve the V2V performance in high frequency band (if needed) [RAN4]
· As a second priority, enhancements for high Doppler case (e.g. high speed at 5.9 GHz)

· Increase DMRS density or develop equivalent solution to better handle high speed with high frequency band [RAN1]
If Rel-13 does not provide solution for the high Doppler cases, then the Rel-13 solution will not be intended to be used in high frequency band (e.g. 5.9 GHz).
4.2
Objective of Performance part WI
If needed, define additional demod requirements and RRM performance for the UE [RAN4]
4.3
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5
Service Aspects

No impact.

6
MMI-Aspects

No impact.
7
Charging Aspects

No impact.
8
Security Aspects

National/regional requirements (e.g. lawful intercept) shall be considered
9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	X


10
Expected Output and Time scale *

	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	36.211
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical Channels and Modulation
	RAN #
	Core part

	36.212
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Multiplexing and channel coding
	RAN #
	Core part

	36.213
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical layer procedures
	RAN #
	Core part

	36.214
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Physical layer;

Measurements
	RAN #
	Core part

	36.300
	
	Evolved Universal Terrestrial Radio Access (E-UTRA) 

and Evolved Universal Terrestrial Radio Access Network 

(E-UTRAN);

Overall description;

Stage 2
	RAN #
	Core part

	36.304
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); 

User Equipment (UE) procedures in idle mode
	RAN #
	Core part

	36.306
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

User Equipment (UE) radio access capabilities
	RAN #
	Core part

	36.321
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Medium Access Control (MAC) protocol specification
	RAN #
	Core part

	36.322
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification
	RAN#
	Core part


	36.323
	
	Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) specification
	RAN#65
	Core part

	36.331
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Radio Resource Control (RRC);

Protocol specification
	RAN #
	Core part

	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

User Equipment (UE) radio transmission and reception
	RAN #
	Core part



	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Requirements for support of radio resource management
	RAN #
	Core part



	36.101
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

User Equipment (UE) radio transmission and reception
	RAN #
	Performance part



	36.133
	
	Evolved Universal Terrestrial Radio Access (E-UTRA);

Requirements for support of radio resource management
	RAN #
	Performance part
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Work item rapporteur(s) *

Huawei
12

Work item leadership *



Primary: RAN1

Secondary: RAN2, RAN4

13

Supporting Individual Members *

	Supporting IM name

	Huawei

	HiSilicon

	Qualcomm Inc.

	CATR

	Ericsson

	OPPO

	Potevio

	Spreadtrum Communications

	TD-Tech

	Chengdu TD-Tech

	III
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