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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.

Introduction

Evolved Multimedia Broadcast Multicast Service (eMBMS) provides an efficient way to deliver download as well as streaming content to multiple users. Especially mobile video streaming is foreseen to generate a major volume of network data traffic in the future. Commercial deployments of eMBMS or “LTE Broadcast” are generating increasing interest. In order to meet the industry and operators’ demand it is important to enhance eMBMS even further. 
SA1 developed requirements for 3GPP enhancements for TV application support [S1-160474], whereby 3GPP networks can provide unicast and broadcast transport to support distribution of TV programs. It can support the three types of TV services – Free-to-air (FTA), Free-to-view (FTV), and Subscribed services. Each type of TV service has different requirements in order to meet regulatory obligations and public service and commercial broadcaster’s requirements regarding content distribution.
The use case of a standalone eMBMS network, as identified by SA, also presents a new deployment scenario. In addition to the aspects discussed above, it requires self-contained signaling on an eMBMS-only cell. 
Non-colocated multi-carrier support for eMBMS / unicast is useful for a scenario where a network may not deploy eMBMS on all sites that are located in an MBSFN area, but only in a subset of sites, e.g. because the coverage of these sites is large enough. Multi-carrier UEs should be able to receive eMBMS from one or more cells in MBSFN mode on one frequency and be served on another frequency from another asynchronous cell, that is selected according to the standardized cell reselection procedure.
Another use case for such multi-carrier support is where Mobile Network Operators have agreed that UEs subscribed to one network shall be able to receive certain eMBMS service from another network. One scenario is eMBMS in a stadium where the stadium-related service should be received by UEs regardless to which network they are subscribed. Another scenario is a wide-area TV service provided over eMBMS that shall be accessible by UEs regardless of subscription. 

Reception from non-colocated cells can imply significant receive power difference at the UE. The receive power difference a UE is required to support possibly depends on the band combination that the involved cells are operating in.

As identified by SA1, the 3GPP network shall provide the ability for an MNO to meet regulatory requirements for privacy and non-identification of a receiving user by entities outside of the MNO regardless of broadcast or unicast reception. Still it should remain possible for the network to count the number of service users within a given geographical granularity so that optimal switching between broadcast and unicast mode remains possible. 

1
Scope

This Technical Report summarizes the findings related to the following objectives of [2]:
· Support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)

· Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)

· Solutions where a UE can receive the TV transport service without being authenticated (RAN1, RAN2, RAN3)

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]
RP-160675, “New WID: eMBMS enhancements for LTE”, RAN#71, Gothenburg, Sweden, 7th – 10th March 2016 
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Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

BC
Broadcast

DVB
Digital Video Broadcasting

DTT
Digital Terrestrial Television

FHD
Full High Definition

FTA
Free To Air

FTV
Free to View

HD
High Definition

OTT
Over The Top

PPP
Pay per View

MNO
Mobile Network Operator

MooD
MBMS operation on Demand

MPD
Media Presentation Description

QHD
Quad High Definition

SD
Standard Definition

UHD
Ultra High Definition

VoD
Video on Demand
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Standalone dedicated MBSFN/eMBMS carrier
Editor's note:
Summary of finding for support for standalone carrier with all DL subframes dedicated to MBSFN transmission and self-contained eMBMS signaling including information of SIB13, SIB15, SIB16. (RAN2)
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Non-colocated asynchronous multi-carrier eMBMS/unicast reception

Editor's note:
Summary of finding for support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-collocated and asynchronous with one or more cells that are simultaneously used for unicast. (RAN4, RAN2)
6
TV transport service for unauthenticated UEs

Editor's note:
Summary of finding for solutions where a UE can receive the TV transport service without being authenticated (RAN1, RAN2, RAN3)
6
Conclusion and Recommendations
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