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Title *
: Enhanced LTE Device to Device Proximity Services 
Acronym *
 : LTE_eD2D_Prox
Unique identifier *

NOTE:
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:

	This WID includes a Core part
	X

	This WID includes a Performance part
	X


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)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	X
	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

	630130
	Core part: LTE Device to Device Proximity Services 
	

	630230
	Perf. part: LTE Device to Device Proximity Services 
	


3
Justification *

The Feasibility Study on Proximity-based Services (FS_ProSe, TR 22.803) has identified valuable services that could be provided by the 3GPP system based on UEs being in proximity to each other. The identified areas include Public Safety and non-Public-Safety services that would be of interest to operators and users. The corresponding service requirements have been documented in TS 22.278. Another area with potentially large opportunities for LTE and D2D evolution are Intelligent Traffic Systems (ITS) and especially support of vehicule-to-vehicule (V2V) communication for driving safety application. The large research interest in the area driven by telecommunication industries, automotive industries and univiersities indicates the urgent need for a solution able to support ITS applications. 
While cellular LTE is already able to enable part of the services associated to ITS, some specific ITS applications related to driving safety (Coopeerative Awareness Messages – CAM) are better addressed by relying on direct broadcast communication (D2D) between vehicles. Regulatory bodies are also in the process of allocating spectrum for ITS applications and an LTE-based solution for V2V is needed in order to increase success chances for 3GPP technologies in spectrum negotiations.
LTE Device to Device ProSe in Release 12 has standardized support for a subset of these features. More specifically support for the following was standardized.
· ProSe device to device discovery in network coverage.
· ProSe device to device broadcast communication.
· Higher layer (AS layer) support to enable groupcast and unicast over physical layer broadcast communication.
This proposed work item aims to standardize the remaining features in Release 13. 

This work item aims to enhance the support for D2D in presence of multiple carriers and PLMNs. For example, currently D2D transmissions by a UE is limited to its camped cell. This can force UEs that are engaged in D2D signalling among themselves to be on the same cell, which in turn can cause load imbalance among carriers of a deployment. Allowing UEs to transmit on non-serving carrier can alleviate this issue.
Additionally in Release 13, both SA1 (SP-140386) and SA2 (SP-140385) started the work to enhance the ProSe system with additional features. SA1 completed the work in August 2014. This work item also aims to standardize the corresponding additional ProSe Device to Device (D2D) RAN features in Release 13. 
Additionally, functionalities for supporting efficient exchange of Cooperative Awareness Messages (CAM) by evolving the D2D discovery channels and resource allocation mechanism are also part of the work item.
4
Objective *

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to enhance LTE device to device, both for discovery and communication. The work item will cover: 
· in network coverage (intra-cell and inter-cell), 
· partial network coverage, and 

· outside network coverage scenarios 
The communication part is for public safety use. 
The partial network coverage and out of network coverage scenarios apply only to public safety use, with the exception of CAM exchange which is also supported in such scenarios. 
The work will take the agreements and working assumptions reached during Release 12 as a basis.

In particular, this work item will cover the following objectives:
1) Define enhancements (if needed) to D2D discovery to enable the following features: 
a) Type 1 discovery for the partial and outside network coverage scenarios [RAN1].

b) Request/Response (i.e. Model B in TS 23.303) discovery [RAN2].
c) Modification of the discovery channel and associated resource allocation to support V2V communication requirements (i.e., broadcast of CAM with a typical periodicity of 100ms and typical payload of 300-500 bytes) [RAN1, RAN2]
2) Define enhancements to D2D communication to enable the following features:
a) 
b) Extension of network coverage using UE–to-Network Relays based on D2D communication [RAN1, RAN2].

c) Priority support [RAN1, RAN2].

d) 
e) 
f) Service continuity to/from the macro network [RAN1, RAN2, RAN3].
3) Enhance D2D support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell for both communication and discovery [RAN2, RAN1].
b) Further optimize inter-PLMN and inter-frequency discovery [RAN2].
4) Define enhancements (if needed) to support architectural changes associated to ProSe related MCPTT requirements (e.g. performance of call-set-up) [RAN2].
5) Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms being defined [RAN4].
a) If a need is identified by RAN4, specify potential means to mitigate interference [RAN1].
6) Define additional (if needed) Tx and Rx RF requirements for the UE [RAN4] .
7) Define additional (if needed) RRM core requirements [RAN4, RAN1, RAN2].
The impact of D2D on cellular traffic, spectrum and on the QoS of other services from the same operator should be studied and minimized. The proposed solutions should enable D2D services on the same or on different carrier(s) than that used for LTE WAN communication by the UE. The solutions should apply to both FDD and TDD.
4.2
Objective of Performance part WI
Define additional (if needed) demod requirements and RRM performance for the UE [RAN4]
4.3
RAN time budget proposal

	RAN #66
Q1/2015
RAN #67

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	80
	80
	89
	89
	89
	87
	74
	74
	74
	74

	4
	
	2
	
	
	
	
	
	
	


	RAN #67
Q2/2015
RAN #68

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	80bis
	80bis
	89bis
	89bis
	89bis
	87bis
	74bis
	74bis
	74bis
	74bis
	81
	81
	90
	90
	90
	88
	75
	75
	75
	75

	4
	
	2
	
	
	
	
	
	
	
	4
	
	2
	
	
	
	
	
	
	


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
Only for communication

	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

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

X2 application protocol (X2AP)
	RAN #
	Core part

	36.413
	
	Evolved Universal Terrestrial Radio Access Network

(E-UTRAN);

S1 Application Protocol (S1AP)
	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) *

12

Work item leadership *



Primary: RAN1

Secondary: RAN2, RAN3, RAN4

13

Supporting Individual Members *

	Supporting IM name

	Ericsson
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2002-07-04: "USIM" box changed to "UICC apps"
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