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SPECTRUM IDENTIFICATION FOR IMT-2020 IN VANUATU

Executive Summary

The mobile industry has demonstrated its ability to connect and transform society through its 2G,3G and
4G networks over the last 30 years, 5G will build on these successes. There has been much discussion
around 5G and its impact on data networks.5G will deliver a platform that enhances existing services
and enables new business models. It is expected that 5G will increase mobile connectivity and support
new services and as yet unimagined innovations. It will be central to future economic growth,
employment, education, transport, retail, health and more. 5G is the next generation of the global
broadband multimedia international mobile telecommunication systems, known IMT 2020 and is the
next step in mobile broadband wireless communications. Compared with 4G, 5G offers a new network
architecture to help significantly boost overall performance. 5G Networks will provide an enhanced
broadband experience with speeds deliver over 10Gbps, data rate and latency of less than 4
milliseconds , and ultra-high-dense connections. With these remarkable features, 5G is anticipated to
significantly improve data speed and capacity for conventional mobile and fixed wireless broadband
networks, as well as providing opportunities for new emerging markets.

TRBR is mandated by the Telecommunications Radiocommunications and Broadcasting Regulation Act
no 30 of 2009 as amended by amendment 22 of 2018 to regulate the telecommunications
radiocommunications and broadcasting operations, including management of the radio spectrum in
order to promote national, social and economic development. it is TRBR’s mandate to develop Radio
spectrum plans including frequency band plans in Vanuatu, taking into account global and regional
harmonization. All band plans are developed in accordance with recommendations developed by the
Radiocommunications sector of the International Telecommunications Union (ITU-R).

In the interest of Vanuatu particularly the Telecommunications sector, TRBR is conducting this general
consultation on the ‘Mid’ and ‘High’ frequency bands that were identified in the ITU World
Radiocommunication Conferences of 2015 (WRC-15) and 2019 (WRC-19) for deployment of 5G Mobile
telecommunication service. TRBR will draft specific band plans taking into account feedback from the
consultation.

In this paper the Telecommunications Radiocommunications and Broadcasting Regulator (TRBR) is
seeking comment on the spectrum bands identified for IMT-2020 in Vanuatu for 5G.
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CONSULTATION FEEDBACK INFORMATION

TRBR welcomes and invites comments and feedback on this consultation document from all interested
parties on the spectrum identified for IMT-2020 in Vanuatu.

We would appreciate your provision of information to be clear by quoting the main corresponding
sections and sub sections when providing your comments, as well as commenting on specific questions
asked throughout the consultation. You are also invited to make any additional relevant comments.

In the interest of transparency, TRBR will make public all or parts of any submissions made in response to
this consultation document, unless there is a specific request to treat all or part of a response in
confidence. If no such is requested, TRBR will assume that the response is not intended to be confidential.

TRBR will evaluate requests for confidentiality according to relevant legal principles. If a request for
confidentiality appears to be without merit and relates to information which is not considered
confidential or results in the substance of the submission being obscured, TRBR will maintain its
discretion to determine whether the information claimed to be confidential is to be treated as such.
Where information claimed to be confidential is included in a submission, respondents are requested to
provide both a confidential and a non-confidential version of their submission. TRBR, however, may
consult with respondents in the event of uncertainty as to the confidentiality of the information
provided.

Respondents are required to clearly mark any information included in their submission that they
consider confidential and include reasons why that information should be treated as such.

TRBR will accept comments in English, French and Bislama.

If comments are submitted in printed format, they should be submitted on A4 paper accompanied,
wherever possible, by a USB memory stick containing the comments, in electronic format.

Comments on this consultation document should be provided to TRBR via the following means:

Email address — consultation@trbr.vu

Posted or hand delivered to
Consultation Feedback — Spectrum identification for IMT-2020
Telecommunications Radiocommunications and Broadcasting Regulator
P O Box 3547, Port Vila, Vanuatu
The deadline for public comments is 4pm, Friday 3™ June 2022
For any phone enquiries regarding this Consultation document, please call the following numbers:
(678) 27621 or (678) 34621 and speak with staff responsible.

You are welcome to visit our website https://www.trbr.vu for more details on the latest developments
in the telecommunication services industry and other related matters.

+678 27621
enquiries@trbr.vu
3|Page PO Box 3547, Port Vila, Vanuatu

www.trbr.vu


mailto:consultation@trbr.vu
https://www.trbr.vu/

N
TRER

Telecommunications,
|ocommunicat|ons &
B adcasting Regulator

SPECTRUM IDENTIFIED FOR IMT 2020
(5G) IN VANUATU

+678 27621

enquiries@trbr.vu

4|Page PO Box 3547, Port Vila, Vanuatu

www.trbr.vu



Contents

SPECTRUM IDENTIFICATION FOR IMT-2020 IN VANUATU ... 2
EXECULIVE SUMIMIAIY ittt e e e e ettt et e e e e e st bt et e e e e s e s anbbbaeeeesseasansbbbaeeeesesannsraaeeeens 2
CONSULTATION FEEDBACK INFORMATION ....ccutiiitiitieteenieesieesite sttt et e b eesreesieesseeeeeesbeesbeesaeesanesaneeneennes 3
N ) o oo [¥ Lot T o U OO TP PP PP PPTPRTOPPRPOR 6
P 1= {1011 4 [ o[- TPV P RO PRTOPPTO 7
3. Requirements for IMT-2020 (5G).....cuiiiuieeciieieiieiieeeieeesteesiareesaeeseteeessseeeseeessseessesessseessseesnsesesssesanns 8
4.  IMT-2020 (5G) Band HarmoONIZatioN .......eueeeieieiieiiiiieieeecieeesiiieeeeseeeeeeesrreeeeeeeeeeessseereesesssesssssesseesesssnans 9
5. Possible Frequency Band for 5G in VanUAtU..........cccieieiiiiieicciiiee ettt etee e e evte e e eavae e e 9
(ST o T=Tor d g U] o W AXY P-4 [0 1= o | U TP U TSR 13
N = 11 o[ Te Y= = ] 1 VPP PUPPPPRNt 15
T O 1§ 1=y o o [P PP PPPPTOPPRPRORt 16

+678 27621

enquiries@trbr.vu

5|Page PO Box 3547, Port Vila, Vanuatu

www.trbr.vu



1. Introduction

ITU-R IMT 2020 is the next step in mobile broadband wireless communications. ITU has specified key
characteristics for IMT 2020 which is similar to service requirements and main system characteristics
developed by various standardization organizations for 5G. 5G is the new global wireless standard after
1G, 2G, 3G, and 4G. 5G is the next generation of mobile communication technology. The potential use
cases for 5G systems can be grouped into:

e enhanced mobile broadband
e support more massive machine connectivity type communications (the internet of things), and
e ultra-high reliability and low latency communications.

5G is the fifth-generation wireless technology for digital cellular networks. Compared with 4G, 5G offers
a new network architecture to help significantly boost overall performance. 5G will deliver over 10 Gbps
data rate, millisecond-level latency, and ultra-high-dense connections. With these remarkable features,
5G is set to welcome a world filled with unlimited possibilities and an exciting new era that promises the
connectivity of everything.

This document outlines the potential frequency bands identified for 5G use in Vanuatu. It also aims to
generate debate and seek comments from telecommunications stakeholders especially Mobile Service
providers (MNOs) and views and reaction from the public with regards to the frequency bands identified
for IMT 2020 (5G) and beyond in Vanuatu.
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2. Definitions

Any word, phrase or expression in this document shall, unless the context requires otherwise or it is
expressly defined herein, have the same meaning as in the Act.

3GPP: 3rd Generation Partnership Project, is an important organization in the standardization process.
eMBB: Enhanced Mobile Broadband.
FDD: Frequency Division Duplex.

High-Frequency Bands (mmWave): Frequency ranges 24.25 GHz — 27.5 GHz, 37 GHz — 43.5 GHz and 66
GHz —-71 GHz.

IMT: International Mobile Telecommunications.
IMT 2020: International Mobile Telecommunications 2020.
ITU: International Telecommunications Union.

Mid-Frequency Bands: Frequency bands between 2600 MHz (2500 MHz — 2690 MHz) and 3500 MHz
(3400 MHz — 3600 MHz).

MNO: Mobile Network Operator.
mMTC: Massive Machine Type Communications.

mmWave: Millimeter wave spectrum is the band of spectrum between 30 GHz and 300 GHz.

NICTA: National Information and Communications Technology Authority.

TDD: Time Division Duplex.

TRBR: Telecommunications Radiocommunications and Broadcasting Regulator of Vanuatu
UHF: Ultra High Frequency

URLLC: Ultra-Reliable Low Latency Communications.

VR:Virtual Reality

WRC - 19: World Radio Conference 2019.

WRC: World Radio Conference
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3. Requirements for IMT-2020 (5G)

5G is defined in a set of standardized specifications that are agreed on by international bodies most
notably the 3GPP and the ITU. The ITU has defined criteria for IMT-2020 — commonly regarded as 5G
and selected a set of compatible technologies which will support the following use cases:

e Enhanced mobile broadband: Including peak download speeds of at least 20 Gbps and a
reliable 100 Mbps user experience data rate in dense urban areas.

e Ultra-High reliability and low latency communications: Including 1ms latency and very high
availability, reliability and security to support services such as VR, Augmented reality and
connected vehicles.

e Massive machine connectivity type communications: Including the ability to support at least
one million loT connections per square KM with long battery life and extensive wide-area
coverage.

In order to meet the three ITU-R usage scenarios, significant amount of spectrum is required. 5G
needs spectrum across low, mid and high spectrum ranges to deliver widespread coverage and
support all use cases.

e Low-Bands (sub-1 GHz) support widespread coverage across urban, suburban and rural areas
and help support Internet of Things (loT) services.

e Mid-Frequency bands typically offer a good mixture of coverage and capacity benefits. In the
long term more spectrum is needed to maintain 5G quality of service and growing demand in
bands between 3 and 24 GHz.

e High-Frequency bands (mmWave) are needed to meet ultra-high broadband speeds envisioned
for 5G. Currently 26 GHz, 28 GHz and 40 GHz have most international support and momentum.

At least 80-100 MHz of contiguous spectrum per MNO at mid-frequency bands is needed for the first
wave of 5G deployments.
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4. IMT-2020 (5G) Band Harmonization

Spectrum harmonization continues to be important for the mobile industry in the 5G era. Globally
harmonized spectrum enables economies of scale and facilitates cross-border coordination and roaming

for end users: a critical factor for initial deployment of 5G. Vanuatu will adopt 3GPP specifications for
initial 5G bands and associated band combinations for 5G deployment.

5. Possible Frequency Band for 5G in Vanuatu

In consistent with ITU WRC-19 Global IMT Band identification, bands identified for IMT 2020 (5G) in
Vanuatu are in the Mid-Frequency band and High-Frequency band. it is important that any bands used
for 5G are also used by many other countries to increase equipment availability, and ease of global

roaming.

Mid-Frequency Bands
» 2 600 MHz (2 500 — 2 690 MHz) *
* 3.5 GHz (3 400 — 3 600 MHz)*

2.6 GHz band (2 500 — 2 690 MHz)
- This band is identified for both 4G and 5G deployment according to ITU
recommendation, ITU-R M.1036.

- The band is suitable to cater for current 4G spectrum needs in Vanuatu.

- Draft TRBR 2.6 GHz band plan is based on this immediate need.

Proposed Channeling arrangements

Paired arrangements .
Frequency Un-paired
Mobile Mode Base
Organization Arrangement station station Duplex Arrangements Duplex Mode
& Number/3GPP ] ] separation (TDD)
transmitter transmitter
Band Number (MHz) (MHz)
(MHz) (MHz)
Tu FDD &
C1/n7 2500-2570 2620-2690 120 2570-2620
(M.1036)/3GPP TDD
+678 27621
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120 MHz Duplex separation

FDD UPLINK TDD

FDD DOWNLINK

2500 MHz

2570 MHz 2620 MHz 2690 MHz

*Decision 01 of 2016 outlines the initial band plan for the 2.6 GHz spectrum.

ii. 3.5 GHz Band (3 400 — 3 600 MHz)

- This band is currently allocated for both Fixed and Mobile Service.

The band is critical for satellite service in the Downlink direction of extended C-
Band.

5G is also the first major rollout of Time Division Duplex (TDD) cellular networks in most countries. All 5G
bands above 3 GHz — including the vital 3.5 GHz range and mmWave bands — will adopt TDD

Frequency Band | 3GPP Band Number| Frequency Range Duplex Mode

FR 1 (sub-6 GHz) n/3 3.4-3.6GHz TDD
Proposed Channeling arrangements
TDD TDD
3400 MHz 3500 MHz 3600 MHz

Note: Channels may be reduced to 80MHz if sharing with C-Band downlink is not possible.

*Decision 01 of 2016 outlines the initial band plan for the 3.5 GHz spectrum.

+678 27621

enquiries@trbr.vu
10| Page PO Box 3547, Port Vila, Vanuatu

www.trbr.vu



High-Frequency Bands (mmWave)

e 26 GHz (24.25-27.5 GHz)
e 40 GHz (37 —43.5 GHz)
e 66-71GHz

a. 26 GHz(24.25-27.5 GHz)

» This band is identified for IMT globally as per WRC-19 decision.

» The administration of Vanuatu has also identified this band to be used for IMT in consistent with
WRC-19 final acts. However, this band is also allocated for Fixed, Radionavigation, Fixed-
Satellite, Inter Satellite, Earth Exploration-Satellite and Space Research on a primary basis. Also
portion of this band is allocated to ISM applications.

» The assignment of these 5G spectrum in Vanuatu must take into consideration existing services
operating in this band.

Proposed Channeling arrangements

Frequency Band | 3GPP Band Number | Frequency Range | Frequency ldentified for 5G in Vanuatu | Duplex Mode
FR 2 (above-6 GHz) n258 24.25-27.5 GHz 25.25-27.5 GHz TDD
1SM TDD
24.25 GHz 25.25 GHz 27.5 GHz
+678 27621
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b. 40 GHz (37 -43.5 GHz)

» This band is identified for IMT globally as per WRC-19 decision.

» The administration of Vanuatu has also identified this band to be used for IMT in consistent with
WRC-19 final acts. However, this band is also allocated for Fixed, Fixed-Satellite, Mobile-
Satellite, Space Research, Earth Exploration-Satellite, Land-Mobile, Broadcasting, Broadcasting-
Satellite and Land-Mobile on a primary basis.

» The assignment of these 5G spectrum in Vanuatu must take into consideration existing services
operating in this band.

» Portions of this band may be used to address 5G capacity issues in the future.

» Studies and development are in progress on how to utilize this band as per ITU IMT 2020
framework.

» The TRBR will closely follow research and development progress and identify portions of this
band for IMT 2020 (5G). Identification of 5G spectrum in this band will be aligned to APT
regional recommendations.

Proposed Channeling arrangements

Frequency Band 3GPP Band Number Frequency Range Duplex Mode Comments
FR 2 (above-6 GHz) n259/n260 37-43.5 GHz TDD Future 5G use
c. 66—-71GHz

» This band is identified for IMT globally as per WRC-19 decision.

» No 3GPP standard has been developed at this stage for this band.

» The administration of Vanuatu has also identified this band to be used for IMT in consistent with
WRC-19 final acts. However, this band is also allocated for Inter-Satellite, Mobile-Satellite,
Radionavigation and Radionavigation-Satellite on a primary basis.

» The assignment of these 5G spectrum in Vanuatu must take into consideration existing services
operating in this band.

» The TRBR will closely follow research and development progress and identify portions of this
band for IMT 2020 (5G). Identification of 5G spectrum in this band will be aligned to APT
regional recommendations.

Proposed Channeling arrangements

Frequency Band 3GPP Band Number Frequency Range Duplex Mode Duplex Mode

3GPP standard yet
to be developed

FR 2 (above-6 GHz) N/A 66-71 GHz TDD

The respective tables above show frequency bands identified for 5G usage in Vanuatu.
Respective band plans will be developed prior to assignments to MNOs.
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6. Spectrum Assignment.

TRBR will allocate this spectrum according to the provisions of the Telecommunications and
Radiocommunications Regulation Act No 30 of 2009 as amended by amendment 22 of 2018, and in
particular the Radio Apparatus Licence and Spectrum Licence (Fees) Regulation, Order No 153 of 2012
(The Regulation).

The Regulation states that in relation to a spectrum licence, the “Regulator is to charge the assignment of
a spectrum using the administrative incentive pricing or spectrum auctions whichever is appropriate
under the circumstance.”

Administrative incentive pricing (AIP) and spectrum auctions are market-based methods of allocating and
pricing spectrum. TRBR believes that market-based methods should be used wherever there may be more
demand for a particular spectrum band than the available supply.

While TRBR is open to considering either method to allocate this spectrum, in this case our preference is
to useincentive pricing (AIP). Due to the small market of Vanuatu, AIP would be the choice of assignments
but where the demand is high, TRBR may consider auctioning.

The IMT 2020 (5G) spectrum identified in this paper is categorize as high value band, therefore attract
spectrum license fees as per the Regulation. The TRBR believes that the spectrum fee schedule shall be
set as follow:

Band Annual Fee (Vatu per MHz)
Mid Frequency Band
2 600 MHz (2 500 — 2 690 MHz) 90,000 VT
3.5 GHz (3 400 — 3 600 MHz) 90,000 VT
High-Frequency Bands (mmWave)
26 GHz (24.25 - 27.5 GHz) 120,000 VT
40 GHz (37 — 43.5 GHz) 120,000 VT
66 —-71 GHz 120,000 VT

Auctioning does not require the regulator to make a judgment as to what is the appropriate price in the
market. Instead, the price is determined by the bidders at the auction.. Indeed, auction price information
is often used as an input when calculating administered incentive prices.

TRBR also believes that MNOs who are more active in rolling out quality network will be the preferred
choice for allocating frequencies for important rollout but advices against frequency hoarding which is
considered anti-competitive.

In Vanuatu Connecting Rural communities still remains one of the biggest challenges. Although, most of
the rural areas in Vanuatu are covered by 2G or 3G mobile service with 4G in major towns. Most of the
Low-Band spectrum has been fully assigned to 2G, 3G or 4G, hence the Mid-Band and the High-Band are
the only suitable bands for 5G trials and initial deployment at this stage. TRBR foresee to see 5G trials
and initial deployment in the Mid-Band and eventually moving into High-Bands to address capacity
issues, TRBR understands that making spectrum available in a timely manner is key to enabling progress

in technology development and enabling economy growth. Licensing consideration will be a factorto  +678 27621
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consider when dealing with mmWave, collaboration is required to ensure a suitable Licencing Regime is
agreed to by all parties to ensure growth and development of 5G with little or no interference issues.
TRBR will also consider setting spectrum allocation limits per MNO to ensure fairness and will work to

develop band plans for identified 5G bands and welcomes views and opinions from all interested
stakeholders.

+678 27621
enquiries@trbr.vu
14| Page PO Box 3547, Port Vila, Vanuatu

www.trbr.vu



7. Bibliography

ACMA. (2018). Spectrum Allocation . Retrieved from Department of Infrastructure, Transport, Regional

Development and Communications: https://www.communications.gov.au/what-we-
do/spectrum/spectrum-allocations

GSMA. (2021). 5G Spectrum GSMA Public Policy Position . USA: GSMA.
Huawei. (2020). 5G Spectrum Public Policy Position . China: Huawei .

ITU. (2015). IMT Vision — Framework and overall objectives of the future development of IMT for 2020
and beyond. Switcherland : ITU.

NICTA. (2019). Spectrum Identified for IMT 2020 (5G) in Papua New Guinea. Port Moresby: NICTA.

RSM. (2019). Preparing for 5G in New Zealand . Retrieved from Radio Spectrum Managment :

https://www.rsm.govt.nz/projects-and-auctions/current-projects/preparing-for-5g-in-new-
zealand/

TRBR. (2021, January 1). Annual Work Plan 2021. Retrieved from Telecommunications
Radiocommunications and Broadcastng Regulator :

https://www.trbr.vu/attachments/article/825/trbr_2021_and_onwards_external_work_plan_fi

nal.pdf
+678 27621
enquiries@trbr.vu
15| Page PO Box 3547, Port Vila, Vanuatu

www.trbr.vu



8. Questions

1. Are there any other changes/additions that you propose be made to the Definitions in Section

2?

2. Do you agree with the requirements for IMT-2020 (5G) as specified in section 3 “Requirement
for IMT-2020 (5G)”?

3. Are there any other changes/additions that you propose be made to section 4 “IMT-2020 Band
Harmonization”?

4. Are there any other changes/additions that you propose be made to section 5 “Possible
Frequency Band for 5G in Vanuatu”?

5. What are some existing services/technologies that may be daffected if 5G technologies are
introduce on the proposed bands? Please explain.

6. Are there any other changes/additions that you propose be made to this section 6 “Spectrum

Assignment”?
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