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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 captures the findings of the study item, "Study on LTE-based 5G terrestrial broadcast " [2]. The purpose of this TR is to is to identify the gaps between the LTE-based eMBMS and the 5G requirements for dedicated broadcast networks defined in 3GPP TR 38.913 [3] and to study the solutions for closing these gaps. 
This document is a 'living' document, i.e. it is permanently updated and presented to TSG-RAN meetings.

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 RP-181706: "New SID on LTE-based 5G Terrestrial Broadcast".
[3]
3GPP TR 38.913: "Study on scenarios and requirements for next generation access technologies".
3
Definitions, symbols 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
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
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].

eMBMS
Evolved MBMS

MBMS
Multimedia Broadcast/Multicast System

mMTC
massive Machine Type Communications
MNO
Mobile Network Operator

NR
New Radio

RAT
Radio Access Technology

TV
Television

V2X 
Vehicle to Everything
4
Introduction
3GPP TR 38.913 [3] defines the following requirements for support for MBMS in NR:

Req.1
The new RAT shall support existing Multicast/Broadcast services (e.g. download, streaming, group communication, TV, etc.) and new services (e.g. V2X, etc).
Req.2
The new RAT shall support dynamic adjustment of the Multicast/Broadcast area based on e.g. the user distribution or service requirements.
Req.3
The new RAT shall support concurrent delivery of both unicast and Multicast/Broadcast services to the users. 

Req.4
The new RAT shall support efficient multiplexing with unicast transmissions in at least frequency domain and time domain.
Req.5
The new RAT shall support static and dynamic resource allocation between Multicast/Broadcast and unicast; the new RAT shall in particular allow support of up to 100% of DL resources for Multicast/Broadcast (100% meaning a dedicated MBMS carrier).
Req.6
The new RAT shall support Multicast/Broadcast network sharing between multiple participating MNOs, including the case of a dedicated MBMS network.
Req.7
The new RAT shall make it possible to cover large geographical areas up to the size of an entire country in SFN mode with network synchronization and shall allow cell radii of up to 100 km if required to facilitate that objective. It shall also support local, regional and national broadcast areas.
Req.8
The new RAT shall support Multicast/Broadcast services for fixed, portable and mobile UEs. Mobility up to 250 km/h shall be supported.
Req.9
The new RAT shall leverage usage of RAN equipment (hard- and software) including e.g. multi-antenna capabilities (e.g. MIMO) to improve Multicast/Broadcast capacity and reliability.
Req.10
The new RAT shall support Multicast/Broadcast services for mMTC devices.
The objective of this document is to study these requirements for LTE-based MBMS, to identify the gaps and to propose the physical layer enhancements needed to close the gaps. 
The above requirements could be divided in two groups:

1.
Requirements whose analysis involves system-level and/or link-level simulations; and

2.
Requirements whose analysis does not involve simulations.

Editor’s note:
which requirements fall in which group is FFS.

Clause 5 provides the methodology for studying the requirements in general, and for each group. Specifically, for the requirements requiring simulation work, the simulation assumptions and the setup are described.
Clause 6 provides the analysis of each of the above requirements, based on the methodology described in clause 5.
5
Methodology
5.1
General
5.2
Methodology for requirements not involving simulations

5.3
Simulation assumptions

5.3.1
System-level simulation assumptions

5.3.2
Link-level simulation assumptions
6
Analysis of requirements
6.1
General

This clause contains the analysis of the requirements for dedicated broadcast networks listed in clause 4, including potential enhancements.
6.2
Req.1: Support for existing and new services
6.3
Req.2: Dynamic adjustment of the multicast/broadcast area

6.4
Req.3: Simultaneous support for broadcast/multicast and unicast
6.5
Req.4: Multiplexing of multicast/broadcast and unicast
6.6
Req.5: Dynamic resource allocation between multicast/broadcast and unicast and support for dedicated MBMS carrier

6.7
Req.6: Support for network sharing
6.8
Req.7: Support for service over large geographic area 
The large geographic area refers to an area of an entire country and/or cell size of 100 km.

6.9
Req.8: Support for different mobility scenarios

The mobility scenarios that need to be supported include fixed, portable and mobile UEs and speeds up to 250 km/h.
6.10
Req.9: Leverage RAN equipment to increase capacity and reliability
6.11
Req.10: Support for mMTC UE
7
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