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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is the Technical Report on TR on LTE Device to Device Proximity Services (UE)

The purpose of this TR is to study the radio requirements LTE Device to Device Proximity Services as part of the Rel-12 work item. The normative requirements resulting from this TR will be addressed in the applicable release 12 Technical Specifications (TS)
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.101: "User Equipment (UE) radio transmission and reception".
[3]
TR 36.843 v1.2; “Study on LTE Device to Device Proximity Services; Radio Aspects”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

3.2
Symbols

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

D2D
Device to Device 

D2DSS
D2D Synchronization Signal

PD2DSCH
Physical D2D Synchronization Channel
PD2DSS
Primary D2D Synchronization Signal

ProSe
Proximity based Services

PS
Public Safety

SD2DSS
Secondary D2D Synchronization Signal

4
Background
4.1
Justification
Proximity-based applications and services represent an emerging social-technological trend. The introduction of a Proximity Services (ProSe) capability in LTE allows the 3GPP industry to serve this developing market, and, at the same time, serve the urgent needs of several Public Safety communities that are jointly committed to LTE (see SP-120456 (MoU between TETRA & Critical Communications Association (TCCA) & the National Public Safety Telecommunications Council), and S1-121247 (TCCA)). 

Additionally, the study on LTE Device to Device Proximity Services (FS_LTE_D2D_Prox, TR 36.843) has shown that  with the current status of work, adding D2D discovery and broadcast communication techniques is considered compatible to the LTE standard. Meanwhile, normative work on proximity services has been *completed* in SA2 (SA2 TS 23.303) and a corresponding WID for stage-3 work (CP-140748) is also being submitted for approval.
ProSe specification is important to enable economy of scale advantages, i.e. the resulting system can be used for both Public Safety and non-Public-Safety services, as much as possible.

4.2
Objective
The objective of this work item is to enable device to device discovery in network coverage (intra-cell and inter-cell) and communication in network coverage (intra-cell and inter-cell), in partial network coverage and outside network coverage. The communication part is targeted to apply only to public safety use. The partial network coverage and out of network coverage scenarios apply only to public safety use. The work will proceed from the starting point of the agreements and working assumptions reached during the study item as captured in TR 36.843.
In particular:
1) Define physical signals and channels and related UE behaviors for D2D discovery and broadcast communication [RAN1]

a) Specify synchronization signal (D2DSS) and, if supported, synchronization channel (PD2DSCH)

b) Specify modifications, if any, of PUSCH for D2D discovery and broadcast communication (data and scheduling assignments)
c) Specify control needed for physical layer signal transmission/reception for broadcast communication

2) Specify resource allocation mechanisms for D2D discovery and broadcast communication [RAN1, RAN2] 

a) Distributed resource allocation mechanisms from allocated resource pool(s), for D2D discovery and broadcast communication [RAN1, RAN2] 

b) eNB resource allocation mechanisms, for D2D discovery and broadcast communication [RAN2, RAN1]

3) Specify resource allocation mechanisms for synchronization signals and, if supported, synchronization channels for D2D discovery and broadcast communication [RAN1, RAN2]

4) Specify synchronization procedure for inter-cell, in partial network coverage and outside network coverage [RAN1]
5) Specify higher layer (AS layers) protocols for D2D discovery and communication [RAN2]

a) Procedures, header format, signaling flows for D2D discovery and communication
6) Specify physical layer and higher layer techniques to enable the LTE network to manage, and continuously control D2D discovery and communication [RAN1, RAN2]

7) Define solutions related to lawful interception for D2D discovery and communication as defined by SA3-LI, if they impact the RAN specification [RAN2]
8) Study co-existence between D2D enabled LTE-network and victim network operating in adjacent carrier frequencies [RAN4]
a) If a need is identified by RAN4, specify potential means to mitigate interference [RAN1]
9) Define Tx and Rx RF requirements for the UE [RAN4] 
10) Define 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 minimised. The specified solutions should enable device to device discovery and communication on the same or on different LTE carrier(s) than that used for WAN communication by the UE, for both FDD and TDD.   
5
Deployment and co-existence studies 
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D2D transmitter characteristics 
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D2D receiver characteristics 
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Other specification impacts (if applicable)

9

Performance requirements

Annex A: 
Change Request to TS36.101 to address D2D
The baseline requirements are; TS36.101v12.x.x (2014-03) sections 2, 3, 4, 5, 6 and 7
[Editor Note   it is proposed that we include section 2, 3, 4, 5, 6 and 7 from the TS36.101 Release 11 March 2014 so that as the work progress we can update the this section (with track changes)  so that a CR for TS36.101  can be formulated when the work item is ready to be closed]
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