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List of abbreviations 

AAS Active Antenna Systems 

APT Asia Pacific Telecommunity 

BS Base Station 

BSS Broadcast Satellite Service 

CEPT European Conference of Postal and Telecommunications Administrations 

CQI Channel Quality Indicator 

DL Downlink 

DTT Digital Terrestrial Television 

DVB-T Digital Video Broadcasting Terrestrial system 1st generation 

DVB-T2 Digital Video Broadcasting Terrestrial system 2nd generation 

EBU European Broadcasting Union 

ECC Electronic Communications Committee 

ETSI European Telecommunications Standards Institute 

EU European Union 

E-UTRA Evolved Universal Terrestrial Radio Access Network 

FDD Frequency-division duplex 

GE-06 Geneva 2006 Agreement 

HD High Definition 

IMT International Mobile Telecommunications 

ITU International Telecommunications Union 

LRTC Least Restrictive Technical Conditions 

LTE Long Term Evolution 

MFCN Mobile/Fixed Communications Networks 

MNO Mobile Network Operator 

NR New Radio 

Pcell Primary Cell, the main cell used in carrier aggregation  

PFD Power Flux Density 

PMSE Programme Making and Special Events 

PPDR Public Protection and Disaster Relief  

RAT Radio access technology 

RR ITU Radio Regulations 

SDL Supplemental downlink 

SDO Standalone Downlink-Only 

SIM Subscriber Identity Module 

TDD Time division duplex 

UE User Equipment 

UHD Ultra-High Definition 

UL Uplink 

WRC World Radiocommunications Conference 

3GPP Third Generation Partnership Project 

5G Fifth Generation technology standard for broadband cellular networks 
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1. Introduction 

Broadcasters are showing increased interest in the use of mobile broadband technologies1, for both 

production and for programme distribution, including distribution of linear broadcast services. 

There are three network configurations of mobile broadband communication systems which may be 

used for the distribution of linear and non-linear broadcast content and services: 

• Frequency-division duplex (FDD) 

• Time-division duplex (TDD), and 

• Supplemental downlink (SDL). 

 

There is also a Standalone Downlink-Only (SDO) mode used for 5G Terrestrial Broadcast – see § 2.2 

for more details. 

§ 2 of this document briefly examines the key difference between these four configurations, and how 

they may be used for distribution of broadcast content. It concludes that each configuration has its 

own strengths and weaknesses and none of them, on their own, provides all the functionality 

broadcasters are likely to require. 

Most frequency bands allocated to mobile broadband services are standardised as FDD or TDD, while 

comparatively few have been standardised for SDL. However, at the time of writing, there are no 

bands standardised by 3GPP exclusively for LTE-based 5G Terrestrial Broadcast/SDO use. In § 3, we 

examine the frequency bands which have been standardised for SDL and analyse the potential use by 

LTE-based 5G-Broadcast/SDO. In § 4, we examine the frequency bands where there is the possibility 

of future standardisation for SDL operation or LTE-Based 5G-Broadcast/SDO use. 

In § 5, we summarise our findings and provide some recommendations for further work. 

The main difference between LTE-Based 5G Terrestrial Broadcast/SDO and SDL is that SDL must be 

associated with uplink spectrum in another band essential to establish the network connection. SDO 

operation is traditional terrestrial broadcasting – a one-way transmission from the content provider 

to the user with no reverse connection to provide CQI and to request user specific data, etc.  

Technically, apart from the associated uplink band, there might appear to be very little difference 

in how the downlink frequency bands are used for LTE-Based 5G Terrestrial Broadcast/SDO or SDL, 

 
1 This phrase is intended to encompass so-called 4G, 5G, or any future mobile broadband technology. 
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but there are differences, because one is broadcast and the other isn’t. For example, it would be 

possible to deploy LTE-Based 5G Terrestrial Broadcast/SDO in a “high-power, high-tower” network, 

while SDL would require a denser “low-power, low-tower” network to provide uplink coverage. There 

are also likely to be certain differences from the regulatory point of view (e.g., the need for SDL of 

a mobile allocation in the ITU Radio Regulations). 

This document provides an analysis of frequency bands which are specified for SDL, or could be in 

the future, with a view to SDO usage at the same time. As the standardisation process is continuing 

in both technical and regulatory areas, it will be necessary to update this report. 

2. Frequency Arrangements 

2.1 Duplex Arrangements 

There are three main duplex arrangements that could be used by mobile networks for distribution of 

broadcast content. Each is described below, along with a summary of its capabilities and limitations. 

2.1.1 Frequency-Division Duplex (FDD) 

Frequency division duplex (FDD) uses one frequency range for the downlink (base station to mobile) 

and another paired frequency range for the uplink (mobile to base station). The pairing thus created 

is referred to as a frequency band. Each half of the pair is usually the same bandwidth and is 

separated by a “duplex gap”. The downlink frequency range contains control and paging data, as 

well as unicast user data: 

 
 

The uplink and downlink ranges are normally arranged as shown in the diagram, but the reverse 

arrangement, with downlink lower in frequency, is also found (for example, in the 800 MHz band FDD 

arrangement). 

An FDD arrangement is typically used for unicast data transmission and is thus well suited for 

non-linear content distribution. Note, however, that the FDD arrangement is inherently symmetric 

and might end up being an inefficient way to distribute significant quantities of downlink-dominated 

data such as on-demand video content. 

Operation of an FDD network would require a SIM to be issued to allow connection to the network.  

2.1.2 Time-Division Duplex (TDD) 

Time-division duplex (FDD) uses a single frequency range for both uplink and downlink transmission, 

with the two being separated into distinct time slots. In most TDD systems, the proportion of the 

capacity devoted to uplink and downlink can be varied by adjusting the proportion of time slots used 

for each.  

As for FDD networks, operation of a TDD network would require a SIM to allow connection to the 

network. 
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2.1.3 Supplemental Downlink (SDL) 

Supplementary Downlink (SDL) is a technique whereby an additional downlink-only band is added to 

an FDD arrangement to provide additional downlink capacity to cope with situations where traffic is 

asymmetric downlink-heavy. It can be used to increase downlink capacity. Using Carrier Aggregation, 

the secondary cell used to provide the supplemental capacity is entirely under the control of a 

primary cell in another band. Each secondary cell must be linked to a unique primary cell. 

 
 

As SDL needs to be linked to a primary cell, users will require a SIM for that network, so access to 

the SDL capacity is only available to customers of that network; specific arrangements would be 

needed (e.g., agreed national roaming, co-siting networks, etc) to make the same content available 

to subscribers to different mobile networks. 

Broadcasters will not, therefore, be able to run such a network directly, they would have to rely on 

existing mobile network operators. There may be ways in which commercial or regulatory 

arrangements could be put in place to ensure broadcasters’ content is carried, but those 

arrangements are beyond the scope of this document.  

2.2 LTE-based 5G Terrestrial Broadcast/SDO 

The recently-developed LTE-based 5G Terrestrial Broadcast (based on 3GPP Release 16) technology 

to distribute linear broadcast content and services may be deployed in a downlink only frequency 

arrangement which is often called Standalone downlink-only (“SDO”), this corresponds to the 

standard ETSI TS 103 720 V1.1.1 (2020-12)2. 

The full 3GPP Release 16 Standard includes also profiles where only part of the signal is dedicated to 

linear broadcast content (e.g., 60%, 40%, etc.) and the rest of the signal could be used for non-linear 

broadcast content; this would need to be deployed in an SDL frequency arrangement. 

SDO is distinct from SDL in that there is no carrier aggregation with another band and is independent 

of any uplink. The SDO band contains only broadcast data and is thus suited for transmission of linear 

content and services to multiple receivers. A receiving device, such as a mobile handset, may have 

both a dedicated broadcast receiver and a unicast receiver, operating independently (in terms of 

networks, spectrum bands, or both), but with content/services from unicast reception 

complementing the content/services from the dedicated broadcast receiver, and vice versa. 

 
2 ETSI TS 103 720 V1.1.1 (2020-12) 5G Broadcast System for linear TV and radio services; LTE-based 5G terrestrial broadcast 

system 

https://www.etsi.org/deliver/etsi_ts/103700_103799/103720/01.01.01_60/ts_103720v010101p.pdf
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LTE-based 5G Terrestrial Broadcast allows for receive only/SIM free use and therefore networks could 

be run by broadcasters, broadcast network operators or mobile network operators, and could be used 

to address content to users of all MNOs and those without an MNO subscription. 

3. Frequency bands already specified for SDL in Europe 

3.1 700 MHz Band 

3.1.1 Regulatory position: ITU and 3GPP 

The allocation of the entire 700 MHz band (694 - 790 MHz) to the Mobile Service in Region 13 was 

confirmed at WRC-15. The band remains allocated to the Broadcasting Service as well. Formally, the 

Geneva Agreement of 2006 (GE-06) continues to apply in this band (but see notes under CEPT/EU 

below). 

In Europe, 60 MHz of the 700 MHz band is allocated to FDD (a subset of 3GPP Band 28 is used 

(703 – 733 MHz paired with 758 – 788 MHz), providing 2 x 30 MHz duplex) for LTE and NR4 systems.  

E-UTRA 

Operating Band 

Uplink (UL) operating band 

BS receive / UE transmit 

FUL_low - FUL_high 

Downlink (DL) operating band 

BS transmit / UE receive 

FDL_low - FDL_high 

Duplex Mode 

28 703 MHz - 748 MHz 758 MHz - 803 MHz FDD 

 

Extracted from 3GPP TS 36.101 “Technical Specification Group Radio Access Network; Evolved Universal 

Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception” V16.6.0 

(2020-06), Table 5.5-1: E-UTRA operating bands. 

 

 

NR 

Operating Band 

Uplink (UL) operating band 

BS receive / UE transmit 

FUL_low - FUL_high 

Downlink (DL) operating band 

BS transmit / UE receive 

FDL_low - FDL_high 

Duplex 

Mode 

n28 703 MHz - 748 MHz 758 MHz - 803 MHz FDD 

 

Extracted from 3GPP TS 38.101-1 “Technical Specification Group Radio Access Network; NR; Base Station 

(BS) radio transmission and reception (Release 16)” V16.3.0 (2020-03) Table 5.2-1: NR operating bands 

in FR1. 

 
3 ITU Region 1 covers all of Europe, Africa and Middle East countries. 
4 NR (New Radio) is a new radio access technology (RAT) defined by 3GPP as part of the 5G system. LTE is the RAT designed 

for 4G. 
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3GPP also specifies frequency arrangements in the 700 MHz Band for SDL use for LTE-based systems 

(E-UTRA): 

E-UTRA 

Operating Band 

Uplink (UL) operating band 

BS receive / UE transmit 

FUL_low - FUL_high 

Downlink (DL) operating band 

BS transmit / UE receive 

FDL_low - FDL_high 

Duplex Mode 

29 N/A 717 MHz - 728 MHz FDD note 2 

67 N/A 738 MHz - 758 MHz FDD note 2 

NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured. The downlink 

operating band is paired with the uplink operating band (external) of the carrier 

aggregation configuration that is supporting the configured Pcell 

 

Extracted from 3GPP TS 36.101 “Technical Specification Group Radio Access Network; Evolved Universal 

Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception” V16.6.0 

(2020-06), Table 5.5-1: E-UTRA operating bands. 

 

Only Band 67, with 20 MHz total downlink bandwidth, is compatible with the 700 MHz Band 28 FDD 

arrangement, as it was designed to occupy the Band 28 duplex gap. Band 29 completely overlaps with 

the Uplink part of Band 28 and is therefore not usable in any territory with Band 28 FDD deployment. 

 

ITU Region 1 implementation of Band 28 

 

3GPP has introduced a frequency arrangement in the 700 MHz Band for SDL use for NR-based systems: 

NR 

Operating Band 

Uplink (UL) operating band 

BS receive / UE transmit 

FUL_low - FUL_high 

Downlink (DL) operating band 

BS transmit / UE receive 

FDL_low - FDL_high 

Duplex 

Mode 

n29 N/A 717 MHz - 728 MHz SDL 

 

Extracted from 3GPP TS 38.101-1 “Technical Specification Group Radio Access Network; NR; Base Station 

(BS) radio transmission and reception (Release 16)” V16.3.0 (2020-03) Table 5.2-1: NR operating bands 

in Frequency Range 1 (410 MHz - 7125 MHz). 

 

Band n29 completely overlaps with the Uplink part of Band n28 and is therefore not usable in any 

territory with Band n28 FDD deployment. 

Because Band n67 is not specified, there is no option to deploy 5G New Radio SDL in the 700 MHz 

band in Europe. Only LTE SDL can be deployed in Band 67. 
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According to the specification of allowed frequency aggregation arrangements found in 

3GPP TS 36.101 Table 5.5A-2, Band 67 cannot be aggregated with Band 28. The only possible use of 

Band 67 is by an aggregation with Band 20 (FDD 800 MHz). 

3.1.2 Regulatory position: CEPT/EU 

The EU Decision on the use of the UHF band in early 20175 confirms that the band must be made 

available for mobile broadband by 2022 at the latest. The band-plan developed by CEPT in ECC 

Report 53 will be applied (ECC Decision (15)01 and EC technical implementing decision (EU) 

2016/687). This contains an FDD plan with a 25 MHz centre gap. This centre gap is nominally 

identified for up to 20 MHz of SDL in blocks of 5 MHz (738 - 758 MHz)6, although other uses are also 

allowed. 

At the time of writing, several European Administrations have already auctioned the 700 MHz FDD 

band, and some have also tried to auction the blocks in the centre gap (or parts thereof) for SDL. 

Only in one country (Switzerland) has this been successful - one mobile network operator bought two 

5 MHz blocks for SDL (1 block of 5 MHz remained unsold and 1 block was reserved for PPDR downlink). 

3.1.3 Regulatory position: Rest of the World 

Use of the 700 MHz band for the Mobile Service is fragmented across the world. In Asia-Pacific (APT7), 

a dual-FDD band plan removes any centre gap that may be used for SDL. In the USA, a heavily 

fragmented band-plan has no SDL allocation. There is a possibility that after the 600 MHz band has 

been populated with mobile, the US may try to re-farm the 700 MHz band along APT or CEPT lines, 

but this is both distant and uncertain. The rest of the Americas are adopting the APT plan. 

3.1.4 Technical position 

Implementing SDL according to the CEPT band-plan appears relatively straightforward, with few 

compatibility issues. There is debate over when suitable equipment for use in Band 67 will have 

widespread availability – Ofcom UK projections indicate availability in the early 2020s. 

In general, the 700 MHz band offers the attractive mixture of good coverage, relatively low building 

penetration loss, and reasonable antenna gain in a hand-held device for both FDD and SDL use. 

However, with only 20 MHz available for SDL use, it is unlikely to offer sufficient capacity for 

widespread TV-distribution use – but may be enough for most countries’ radio distribution needs. It 

is also to be noted that the 20 MHz would need to be divided into several frequency blocks; each 

block would be tied to an individual mobile network operator, so this option would suit operation by 

an MNO more than a broadcaster. 

If Band 67 is used for SDO, reception on mobile device is likely to be impaired if the device is 

simultaneously transmitting using Band 28 – reception of the SDO signal will suffer interference from 

the uplink which will be insufficiently suppressed by the duplex filter. This is because the uplinks and 

downlinks are normally separated by at least 25 MHz. SDO in Band 67 may reduce this separation to 

only 5 MHz, with the uplink of Band 28 interfering with SDO in Band 67. SDO reception would 

therefore only be predictable in a device that is not transmitting in Band 28 (either because it is a 

receive-only device or use of Band 28 is disabled when receiving SDO in Band 67). 

 
5 DECISION (EU) 2017/899 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 May 2017 on the use of the 

470 - 790 MHz frequency band in the Union. 
6 It corresponds to 3GPP Band Plan 67. 

7 Asia-Pacific Telecommunity. 

https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32017D0899
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In the case of SDL in Band 67, however, the device will not transmit in Band 28 at the same time, as 

Band 67 must be aggregated with Band 20 (in 800 MHz) – see § 3.1.1. 

There is also a possibility that using Band 67 for high-power, high-tower SDO could cause interference 

to reception of Band 28 downlink, because of either the presence of out-of-band emissions from the 

SDO transmitter, or insufficient filtering in the handset, or both. 

 

 

Out of band interference from handset uplink to SDO downlink 

 

3.1.5 Commercial position 

Whether Europe is a big enough market to maintain an SDL ecosystem in Band 67 is debatable. 

Clearly, the more countries that adopt such systems, the more likely it is to be viable. Nevertheless, 

with alternative frequency arrangements already in place in Asia and the Americas, it appears that 

there is unlikely to be global adoption of the CEPT band-plan. 

3.1.6 Overall Analysis 

The 700 MHz band duplex gap (Band 67) has good technical potential for SDL use in the first half of 

the 2020s, but successful deployment depends on interest from Administrations and potential users. 

It is not suitable for SDO use because of the risk of interference to and from FDD use elsewhere in 

the 700 MHz band. 

3.2 L-band 

3.2.1 Regulatory position: ITU and 3GPP 

In Region 1, the frequency bands 1427 - 1452 MHz and 1492 - 1518 MHz were allocated for mobile 

broadband at WRC-15. The intervening band (1452 - 1492 MHz) was not identified for mobile 

broadband use globally, but, via a footnote, for a group of African countries; this band remains 

allocated to the Broadcasting Service as well, though it has rarely been used. 

It is to be noted that 3GPP has three different frequency arrangements in the L-band for SDL with 

LTE systems: 
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E-UTRA 

Operating Band 

Uplink (UL) operating band 

BS receive / UE transmit 

FUL_low - FUL_high 

Downlink (DL) operating band 

BS transmit / UE receive 

FDL_low - FDL_high 

Duplex 

Mode 

32 N/A 1452 MHz - 1496 MHz FDD note 2 

75 N/A 1432 MHz - 1517 MHz FDD note 2 

76 N/A 1427 MHz - 1432 MHz FDD note 2 

NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured. The downlink 

operating band is paired with the uplink operating band (external) of the carrier 

aggregation configuration that is supporting the configured Pcell. 

 

Note: only bands 75 and 76 have an equivalent NR band plan (n75 and n76), defined in 

3GPP TS 38.104: 

 

NR 

Operating Band 

Uplink (UL) operating band 

BS receive / UE transmit 

FUL_low - FUL_high 

Downlink (DL) operating band 

BS transmit / UE receive 

FDL_low - FDL_high 

Duplex 

Mode 

n75 N/A 1432 MHz - 1517 MHz SDL 

n76 N/A 1427 MHz - 1432 MHz SDL 

 

3.2.2 Regulatory position: CEPT/EU 

The L-band was previously allocated in Europe for T-DAB broadcasting, but despite administrations 

developing an international frequency plan, broadcasters did not take up the band. In 2012, it was 

reallocated to mobile/SDL use. 

ECC Report 269 shows the least restrictive technical conditions for the use of SDL in the bands 

1427 – 1452 MHz and 1492 - 1518 MHz. Combined with previous decisions8, which proposed 

downlink-only in the 1452 - 1492 MHz band despite no ITU allocation, there would now be a total of 

90 MHz (18 blocks of 5 MHz) for SDL. 

ECC Reports 188, 202 and 227 deal with the 1452 - 1492 MHz band. Different technical conditions 

may apply in this band. At WRC-19, PFD limits and coordination procedures were agreed for Region 1 

and 3 for coexistence of IMT and BSS (sound) satellites in 1452 - 1492 MHz. 

Note that some countries (e.g., Germany) have stated that this band will not be made available for 

SDL in their territory due to other existing uses. 

3.2.3 Regulatory position: Rest of the World 

At the time of writing, insufficient data was available. To be updated in a future version of this 

report. 

3.2.4 Technical position 

The L-band offers lower coverage than 700 MHz and requires more base stations to cover any given 

area. There are no significant problems with coexistence with other services in this band or adjacent 

bands. 

 
8 ECC Dec (13)013. 

https://www.ecodocdb.dk/download/fe1ab62d-b651/ECCREP269.pdf
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The frequencies identified for SDL in the L-band could equally be used for SDO, subject to 3GPP 

standardisation. 

3.2.5 Commercial position 

Given that some of the L-band frequency blocks have been identified in Europe for SDL for some 

time, and no equipment has yet been produced than can use it, it is unclear whether there will ever 

be sufficient interest to initiate a market. 

3.2.6 Overall Analysis 

The L-band is likely to be the first band available for SDL in much of Europe, but with a higher site 

density required to achieve a given coverage than in the sub-1 GHz bands. Lack of availability of this 

band in some countries may hamper uptake. 

For SDO use, the band offers potential but would require administrations to re-allocate it to 

broadcasters, which seems unlikely given their reluctance to use it in the past. 

3.3 2570-2620 MHz 

3.3.1 Regulatory position: ITU and 3GPP 

In Regions 1, 2 and 3, in the frequency band 2520 - 2655 MHz is allocated to the Mobile Service on a 

primary basis and the band 2500 - 2690 MHz, or portions thereof, was identified for IMT at WRC-15 

in accordance with Resolution 223 of the ITU Radio Regulations (RR).  

3GPP identifies one frequency arrangement for SDL in this range: 

E-UTRA 

Operating Band 

Uplink (UL) operating band 

BS receive / UE transmit 

FUL_low - FUL_high 

Downlink (DL) operating band 

BS transmit / UE receive 

FDL_low - FDL_high 

Duplex 

Mode 

69 N/A 2570 MHz - 2620 MHz FDD note 2 

NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured. The downlink 

operating band is paired with the uplink operating band (external) of the carrier 

aggregation configuration that is supporting the configured Pcell. 

 

Note: Band 69 is not defined for New Radio in 3GPP TS 38.104. 

3.3.2 Regulatory position: CEPT/EU 

ECC Decision (05)05 "Harmonised utilization of spectrum for Mobile/Fixed Communications Networks 

(MFCN) operating within the band 2500 - 2690 MHz" of July 2015 allows for use, on a national basis, 

of the 2570 - 2620 MHz duplex gap either for TDD or for Supplemental Downlink in 5 MHz blocks. Any 

guard bands required to ensure adjacent band compatibility at 2570 MHz and 2620 MHz boundaries 

will be decided on a national basis and taken within the band 2570 - 2620 MHz. 

In 2018, the ECC conducted a review of this ECC Decision and based on this assessment, developed 

harmonised least restrictive technical conditions (LRTC) suitable for LTE AAS and 5G New Radio (NR) 

including Active Antenna Systems (AAS). The decision was most lately amended on 5 July 2019. 

3.3.3 Regulatory position: Rest of the World 

At the time of writing, insufficient data was available. To be updated in a future version of this 

report. 
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3.3.4 Technical position 

Coverage in this band is likely to be low compared with the 700 MHz band or the L-band. Building 

penetration loss is higher than the lower bands too. It is possible that this band could find its major 

application for outdoor-to-outdoor use (including to fixed antennas). Wide area coverage to indoor 

users is likely to be poor. 

3.3.5 Commercial position 

The global harmonisation of this band could facilitate equipment availability, although this is also 

dependent on harmonised adoption of frequency arrangements. 

3.3.6 Overall Analysis 

From the point of view of providing a broadcast-like service to indoor and outdoor users over a wide 

area, the 2570 - 2620 MHz is unlikely to be of interest to broadcasters. 

 

4. Candidate bands for LTE-based 5G Terrestrial Broadcast/SDO and SDL 

4.1 Sub-700 MHz band 

4.1.1 Regulatory position: ITU and 3GPP 

In the ITU Radio Regulations, the 470 - 694 MHz band is allocated in Region 1 exclusively to 

Broadcasting Services on a primary basis. There is no mobile allocation in Region 1 below 700 MHz. 

The use of LTE-based 5G Terrestrial Broadcast/SDO for broadcast distribution is, of course, an 

application of the Broadcasting Service, so is covered by the existing ITU allocation to the 

broadcasting service.  

SDL is a part of the Mobile Service and it is to be analysed under which conditions, if any, it may also 

be considered an application of the Broadcasting Service. Under the provisions of the GE-06 

Agreement, the use of either LTE-based 5G Terrestrial Broadcast/SDO or SDL would need to respect 

the peak power density in any 4 kHz of the DVB-T/T2 frequency allocation it would replace (see 

provision 5.1.3 of Article 5 of GE-06). 

SDL, as currently used by MNOs, is an application of the mobile service and requires a Mobile 

Allocation/IMT identification in the Radio Regulations. If SDL use were to be constrained to 

distribution of audio-visual material by MNOs (perhaps under direct contract to broadcasters), it 

could be considered an application of the Broadcasting Service, and thus covered by Broadcasting 

allocations in the Radio Regulations. 

Alternatively, SDL transmissions could be introduced into the band alongside and between existing 

DTT transmissions, making use of the so-called “white spaces” in the band, where available. These 

white spaces could correspond to existing, unused allocations in the GE-06 Plan, or not. The former 

would be coordinated under an existing Plan entry and would require the requested administration 

to demonstrate conformity with the Plan entry. This would make use of Declaration 42 in the GE-06 

Agreement, which allows the signatory administrations to use their DTT Plan entries for “other 

terrestrial applications”, subject to seeking no additional protection for that use. This provision 

would allow Administrations to introduce SDL in the sub-700 MHz bands in place of existing 

Plan entries, or of future Plan entries subject to coordination by neighbouring countries. 
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If an administration wished to make use of a frequency channel without a GE-06 Plan entry, it would 

need to coordinate a new Plan entry with neighbouring countries and manage the frequency internally 

with respect to other existing uses (e.g., existing DTT and PMSE). 

SDL deployment based on use of existing GE-06 frequency allocations is very different to current SDL 

frequency arrangements (block of frequencies) and would be more similar to DTT deployments. 

Administrations could also attempt to coordinate new frequencies with neighbours under GE-06 rules. 

3GPP has no frequency arrangement for SDL or LTE-Based 5G Terrestrial Broadcast/SDO in this 

frequency range. 

4.1.2 Regulatory position: CEPT/EU 

The EU decision on the UHF band9 contains no reference to non-broadcast use in the bands below 

700 MHz, but it does not rule out a flexibility of use such as that permitted under the GE-06 

Agreement that could extend to SDL. CEPT has not considered harmonised technical conditions for 

such systems in these bands. 

4.1.3 Regulatory position: Rest of the World 

Following WRC-15 decisions, some Administrations in Regions 2 and 3 have indicated their intention 

to use the band from 614 - 698 MHz for mobile broadband technologies, but with a symmetric FDD 

frequency arrangement. At this time, no Administration has indicated any interest in non-FDD 

allocations below 700 MHz. 

4.1.4 Technical position 

Any LTE-Based Terrestrial 5G Broadcast/SDO or SDL use in the sub-700 MHz bands would either need 

to be interleaved between existing DTT use or to replace DTT in all or part of the band, at least in 

the countries where it is introduced. Interleaved use, in particular, would introduce technical 

coexistence issues that would need to be satisfactorily addressed (see EBU Report BPN 110 on SDL in 

the UHF band10).  

4.1.5 Commercial position 

Some European broadcasters and network infrastructure manufactures are supportive of studies for 

LTE-Based Terrestrial 5G Broadcast/SDO in the sub-700 MHz band. 

However, for the time being there is a lack of support by most Administrations, most broadcasters 

and mobile network operators regarding SDL use in the sub-700 MHz bands.  

4.1.6 Overall Analysis 

Given the lack of support, so far, and the current plans by certain non-European countries to start 

FDD services, the sub-700 MHz band does not appear at this time as a likely candidate band for future 

globally harmonised SDL use. The prospects for SDL use in Europe/Region 1 under GE-06 are also 

uncertain. 

Opening the door for LTE-Based Terrestrial 5G Broadcast/SDO in this band in Europe is feasible but 

it will require widespread industry support across many European countries to make the option 

commercially viable.  

 
9 DECISION (EU) 2017/899 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 May 2017 on the use of the 

470 - 790 MHz frequency band in the Union. 

10 https://tech.ebu.ch/publications/supplemental-downlink-in-the-uhf-band 

https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32017D0899
https://tech.ebu.ch/publications/supplemental-downlink-in-the-uhf-band
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4.2 C-band 

4.2.1 Regulatory position: ITU and 3GPP 

The bands 3400 - 4200 MHz are allocated to the Fixed Service and to the Fixed Satellite Service. The 

band 3400 - 3600 MHz was also identified for mobile broadband in Region 1 and Region 211 at WRC-15. 

In Region 312 it was identified for certain countries, via a footnote. The 3600 - 3700 MHz band was 

also identified for mobile broadband in Region 2 for certain countries, via a footnote. 

3GPP has no frequency arrangements for SDL and LTE-Based Terrestrial 5G Broadcast/SDO in this 

frequency range. 

4.2.2 Regulatory position: CEPT/EU 

The EU has identified the 3400 - 3800 MHz band for mobile broadband (EC notified document 

C(2014)2798 to amend Decision 2008/411/EC), specifically intended for “5G”. 

As per an EC mandate, CEPT reviewed the harmonised technical conditions applicable to the 

3400 - 3800 MHz frequency band, as a 5G pioneer band, with a view to their suitability for 5G 

terrestrial wireless systems. The unpaired (TDD) arrangement is selected as the only option for the 

3400 - 3800 MHz range (see CEPT Report 67). ECC Decision (11)06 has been updated accordingly. 

Some Administrations in Europe offered this band for 5G trials as early as 2017. This band has already 

been auctioned in many EU countries for 5G.  

In Germany, the 3700 - 3800 MHz range has been reserved for local use by private companies, the 

so-called campus networks. Campus networks are exclusive mobile radio networks within a certain 

area, for example on a company premises. The ability to purchase their own frequencies allows 

companies to build fully independent 5G networks. German broadcasters are interested in these 

campus networks for contribution links. Other countries are studying similar proposals 

(e.g., Denmark). 

4.2.3 Regulatory position: Rest of the World 

In many countries, particularly in tropical/equatorial parts of the world, C-band is the primary 

satellite distribution band used by broadcasters, and this use was defended by many Administrations 

at WRC-15. However, certain countries in Region 3 have already auctioned the 3400 - 3800 MHz band, 

or parts of it, for 5G. 

WRC-23 will consider IMT identification in the 3600 - 3800 MHz range in Region 2 and mobile 

allocation in Region 1. 

4.2.4 Technical position 

Coverage in the C-band is likely to be low compared with the 700 MHz band or the L-band. Building 

penetration loss is higher than the lower bands too. It is possible that C-band will find its major 

application for outdoor-to-outdoor use (including to fixed antennas). Wide area coverage to indoor 

users is likely to be poor. 

 
11 ITU Region 2 covers all the American continent. 

12 ITU Region 3 covers all the Asian continent. 
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4.2.5 Commercial position 

The global harmonisation of this band and its identification for early 5G deployment is likely to lead 

to early equipment availability, although this is dependent on harmonised adoption of band plans. 

4.2.6 Overall Analysis 

The interest of this band to broadcasters will be limited to distribution over small areas, preferably 

outdoors. In some countries (e.g., Germany), administrations are licensing parts of this band as “5G 

campus networks”, which may be suitable for distribution of audio-visual content to audiences in 

stadia or other limited areas. 

4.3 25 – 28 GHz and above 

4.3.1 Regulatory position: ITU and 3 GPP 

WRC-19 identified many different bands for “5G” above 6 GHz (in total 14 GHz were identified for 

IMT) including the 24.25 - 27.5 GHz band. Some countries were also pushing for the 27.5 - 29.5 GHz 

band to be considered but this was not agreed. Other bands, at and above 37 GHz were also identified 

for IMT. 

3GPP has no frequency arrangements for SDL or SDO in the 25 – 28 GHz frequency range and above. 

4.3.2 Regulatory position: CEPT/EU 

The CEPT and the EU have indicated a clear preference for the 24.25 - 27.5 GHz band and have 

nominated this as a “pioneer band” for early 5G development in Europe. 

4.3.3 Regulatory position: Rest of the World 

Some major industrial countries (the USA, Korea, Japan) have indicated that they intend to pursue 

development of 5G in the 28 GHz band. CEPT does not support the identification of the 

27.5 - 29.5 GHz band for 5G. Other parts of the world are yet to state a preference. 

4.3.4 Technical position 

All the bands between 25 and 28 GHz behave similarly from a technical point of view: propagation is 

constrained to short distances, and there is very high building penetration loss. The bands are most 

suitable, therefore, for hotspots, either indoors or outdoors. Wide-area coverage is unlikely to be 

available. The very high data-rates likely to be delivered are beyond those needed for most broadcast 

distribution applications. 

4.3.5 Commercial position 

The major industrial groups of the USA, Korea and Japan supported their governments’ preference 

for the 28 GHz band, before WRC-19. In the longer term, they are unlikely to ignore a substantial 

market which has decided to use the 26 GHz band. Availability of equipment may start to appear now 

after WRC-19. 

4.3.6 Overall Analysis 

Whichever band(s) are harmonised in the frequency range 25 – 28 GHz, it is unlikely they will be 

attractive to broadcasters for traditional distribution. There may be an application for very localised 

distribution of, for example, Virtual Reality content to wireless headsets. 

  



Mobile Broadband Bands suitable for Broadcast BPN 116 

20 

5. Conclusions 

FDD/TDD Frequency Arrangements 

As discussed in § 2, operation of FDD and TDD networks, offering full unicast services, is probably 

beyond the scope of EBU members. That leaves SDO and SDL arrangements to be considered.  

SDO/LTE-Based 5G Terrestrial Broadcast 

As an example of a broadcast technology, LTE-Based 5G Terrestrial Broadcast can be deployed in a 

broadcast (e.g., DTT) frequency arrangement. Such use does not require changes at the ITU level but 

does still require further technical standardisation work.  

Under the GE-06 rules, LTE-Based 5G Terrestrial Broadcast can be deployed in spectrum allocated to 

broadcasting (in particular, 470 - 694 MHz), provided it complied with the bandwidths and spectrum 

masks for system defined in GE-06. 

The L-band spectrum is also potentially suitable for LTE-Based 5G Terrestrial Broadcast/SDO 

deployment – it is allocated to the Broadcasting Service in the ITU, offers plenty of bandwidth for 

distribution of audio-visual content and does not appear to be of interest to mobile network 

operators. 

Downlink-only spectrum in FDD band centre-gaps (for example, in the 700 MHz band) is not suitable 

for SDO use (see § 3.1 for a fuller explanation). 

SDL 

The introduction of SDL in the 700 MHz band centre gap (3GPP Band 29) is constrained by the 

relatively low total bandwidth available. It may be suitable for some applications, for example, radio 

distribution, where the total capacity required is quite low.  

In contrast, the L-band has the advantages of being more immediately available and having a greater 

total available bandwidth. Although no broadcaster has expressed an interesting in using it, it is 

potentially attractive if the site density required for deployment is not considered a problem. The 

90 MHz available offers a large bandwidth for high data-rate services such as television (even 

potentially HD or UHD). It should be noted, however, that all or parts of the band may not be available 

in some countries. 

The introduction of SDL in the 470 - 694 MHz band requires technical and regulatory work, but any 

eventual deployment would need to assure protection of DTT in neighbouring countries by means of 

application of the procedures in the GE-06 Agreement. Such deployment is likely to be based on use 

of existing GE-06 frequency allocations which are very different to current SDL frequency 

arrangements (block of frequencies), although administrations could attempt to coordinate new 

frequencies with neighbours. 

Additionally, media services would have to be offered through existing mobile network operators. 

Unless broadcasters own their own cellular network, they will not have an SDL network independent 

of mobile operators. Broadcasters would need to make arrangements with mobile network operators 

before engaging in SDL frequency arrangements.  

Recommendations for Further Study 

1. Demonstrate conditions under which SDO can be made compatible with GE-06. 

2. Continue transcription of ETSI SDO standard into ITU. 

3. Regulatory conditions for SDL being an application of the BS. 

4. Technical consideration on SDL deployment in UHF band. 


