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10.1.1
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
 3GPP V2X Phase 2
Acronym: V2X_Ph2
Unique identifier: 

NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. 

Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	
	
	
	
	

	Don't know
	X
	
	
	X
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	720190
	LTE-based V2X Services
	Preceding Work Item

	700061
	Support for V2V services based on LTE sidelink
	Preceding Work item

	xxxxxx
	Enhancement of 3GPP support for V2X scenarios
	SA1 Work Item on eV2X requirements


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
3
Justification

To expand the LTE platform to the automotive industry, the initial standard on support of V2V services was completed in Sep 2016. Further enhancements that focusing on additional V2X operation scenarios leveraging the cellular infrastructure, also for inclusion in Release 14, was completed in March 2017.

Currently, SA1 is working on enhancement of 3GPP support for V2X services in FS_eV2X. SA1 had identified 25 use cases for advanced V2X services and they are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. The detailed description of each use case group is provided as below. The consolidated requirements for each use case group are captured in TR 22.886. Based on the input from FS_eV2X as well as potential inputs from RAN, SA1 will generate a set of normative requirements for Release 15.
1. Vehicles Platoonning enables the vehicles to dynamically form a platoon travelling together. All the vehicles in the platoon obtain information from the leading vehicle to manage this platoon. These information allow the vehicles to drive closer than normal in a coordinated manner, going to the same direction and travelling together. 
2. Extended Sensors enables the exchange of raw or processed data gathered through local sensors or live video images among vehicles, road site units, devices of pedestrian and V2X application servers. The vehicles can increase the perception of their environemnt beyond of what their own sensors can detect and have a more broad and holistic view of the local situation. High data rate is one of the key characteristics.

3. Advanced Driving enables semi-automated or full-automated driving. Each vehicle and/or RSU shares its own perception data obtained from its local sensors with vehicles in proximity and that allows vehicles to synchronize and coordinate their trajectories or manoeuvres. Each vehicle shares its driving intention with vehicles in proximity too. 
4. Remote Driving enables a remote driver or a V2X application to operate a remote vehicle for those passengers who cannot drive by themselves or remote vehicles located in dangerous environments. For a case where variation is limited and routes are predictable, such as public transportation, driving based on cloud computing can be used. High reliability and low latency are the main requirements.
In Release 15, it is expected to enhance the Cellular-based V2X services (V2V, V2I/N, and V2P) to support advanced V2X services as identified in TR 22.886 in a holistic and complementary manner to Release 14 V2X, which will involve both Uu interface and PC5 interface.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The motivation of this work item is to specify 3GPP V2X Phase 2 to support advanced V2X services as identified in SA1 TR 22.886. The specified technologies should be backward compatible with Release 14 V2X for the delivery of safety messages (i.e. CAM/DENM messages).

The detailed objectives of this work item are as follows:
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);
b) 64QAM;
c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
2. Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs, and specify this PC5 functionality if justified. [RAN1, RAN2, RAN4]
3. Study the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. [RAN1, RAN2] 
a) A following decision for normative work is up to consensus at RAN.
4. Specify necessary RF requirements for the specified PC5 functionalities in Band 47, where not covered by the Rel-15 work item “V2X new band combinations for LTE”. [RAN4]

5. Specify necessary RRM core requirements. [RAN4]

In this work item, no new numerology, waveform, and channel coding will be considered.
Based on the feedback from SA2 on LS “Support of Unicast and Groupcast transmission over PC5 for eV2X”, the scope of this work item may be further updated.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify necessary performance requirements related to the above mentioned core parts, if needed.
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications 

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	36.xxx

	RAN4 Internal TR
	3GPP V2X Phase 2; User Equipment (UE) radio transmission and reception
	RAN#80
	RAN#80
	Core part


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

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

Physical Channels and Modulation
	RAN#80
	Core Part

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

Multiplexing and channel coding
	RAN#80
	Core Part

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

Physical layer procedures
	RAN#80
	Core Part

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

Physical layer;

Measurements
	RAN#80
	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#80
	Core Part

	36.302
	Evolved Universal Terrestrial Radio Access (E-UTRA); 

Services provided by the physical layer
	RAN#80
	Core Part

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

User Equipment (UE) procedures in idle mode
	RAN#80
	Core Part

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

User Equipment (UE) radio access capabilities
	RAN#80
	Core Part

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

Medium Access Control (MAC) protocol specification
	RAN#80
	Core Part

	36.322
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification
	RAN#80
	Core Part

	36.323
	Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) specification
	RAN#80
	Core Part

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

Radio Resource Control (RRC);

Protocol specification
	RAN#80
	Core Part

	36.413
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN);

S1 application protocol (S1AP)
	RAN#80
	Core Part

	36.423
	Evolved Universal Terrestrial Radio Access Network (E-UTRAN);

X2 application protocol (X2AP)
	RAN#80
	Core Part

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

User Equipment (UE) radio transmission and reception
	RAN#80
	Core Part

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

Requirements for support of radio resource management
	RAN#80
	Core Part

	36.307
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements on User Equipments (UEs) supporting a release-independent frequency band
	RAN#80
	Core Part

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

User Equipment (UE) radio transmission and reception
	RAN#82
	Performance Part

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

Requirements for support of radio resource management
	RAN#82
	Performance Part


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Philippe Sartori
Company:
Huawei

Email:
philippe.sartori@huawei.com
Ying Peng
Company:
CATT

Email:
pengying@catt.cn
Hyukjin Chae
Company:
LG Electronics
Email:
hyukjin.chae@lge.com
7
Work item leadership

Primary: RAN WG1

Secondary: RAN WG2, RAN WG3

8
Aspects that involve other WGs
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	Huawei

	HiSilicon

	CATT

	LG Electronics

	ITRI

	Kyocera

	ITL

	SK Telecom

	China Unicom

	China Mobile

	Telecom Italia

	Intel

	CATR

	OPPO

	Nokia

	Alcatel-Lucent Shanghai Bell

	Xiaomi

	ZTE

	ZTE Microelectronics

	Deutsche Telekom

	SoftBank

	Qualcomm

	Coolpad

	BlackBerry

	Inter Digital

	Ericsson

	Vodafone

	

	

	

	

	


