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ABSTRACT

A. Motivation

In response to the awards of 5G spectrum, 3573-3609MHz and 3532-
3568MHz bands used by existing satellite ST-2 must be transferred to other
usages. The purpose of this research is to provide recommendations on the
feasibility of compensation measures involved in spectrum refarming in
response to policies, to conduct professional appraisal and evaluation of
the compensation objects in this case, and to offer a compensation report

for National Communication Commission to develop a compensation plan.

B. Method and Process

The research team uses document analysis method to analyze the
compensation systems and cases in benchmark countries, as the
background information. The research team also uses in-depth interview
method to understand the losses suffered by the stakeholders, to obtain the
required information such as compensation items, content, reasons, etc.,
for analyzing and evaluating. Through two discussion meetings, the
reasonable compensation calculation methods and items were fully

discussed by experts, scholars and stakeholders. The research team
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provides reasonable and fair compensation basis and suggestions for

compensation measures through professional evaluation.

C. Crucial Discovery

Generally speaking, in spectrum refarming, the primary consideration
should be feasibility of harmonious sharing measures. If the new radio
system cannot coexist with the existing radio system, the feasibility of
frequency shifting measures shall be further considered to make the
existing radio. The system can continue to be used in other frequency bands.
If it is evaluated that neither the harmonious sharing measures nor the
frequency shifting measures are feasible, then deactivation measures may
be taken, requiring existing spectrum users to deactivate the frequency in
order to clear the frequency for use by the new radio system. The frequency
adjustment or deactivation compensation mechanism adopted by major
countries can be distinguished according to whether the compensation
mechanism is permanent or not. For those with a permanent mechanism,
when spectrum refarming occurs, and compensation measures are involved,
the established systems and procedures shall be followed, and the
compensation objects and calculation formulas applicable as a whole can

XX



be implemented. Countries that do not have a permanent mechanism will
flexibly formulate compensation measures based on the circumstances of

each case and adopt the method of individual application.

D. Main Suggestions

a. Source of Compensation Law

According to the constitutional interpretation practice of Article 15 of
Constitution of the Republic of China (Taiwan), Article 61 of the
Telecommunications Management Act, Article 123 and Article 126 of the
Administrative Procedure Law, compensation should be made.

b. Compensation Measures

1. Permanent (recommended)

Mainly civil law regions mainly stipulate compensation mechanism
clearly in the legislation, which are are more predictable. Taiwan also
adopts civil law system. It is better to clearly define by legislation. Also, it
is beneficial for the industry to count the considerable risks when obtaining
the right to use the frequency, reduce the loss derived from the recovery of
the frequency, and can timely coordinate with the spectrum refarming
policy.
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2. Individual Application
There is no precedent for compensation, and the amount and scope of
compensation that can be obtained cannot be foreseen in advance, which
has a huge impact on the calculation of asset allocation when the frequency
use right is obtained.
c¢. Compensation Sources
Each country has its own advantages and disadvantages. Some
countries use government budgets as a single source, such as the United
Kingdom and Ireland, and some have legislatively designed diversified
sources, such as Japan and South Korea, which can be used as a reference
for Taiwan. In addition, the following measures can also be considered:
1. Compensation paid by new spectrum users
The principle of user payment is deeply rooted in Taiwan, and it is not
against the norm. The United States, Japan, Hong Kong, etc. all adopt this
concept.
2. Private negotiation
The advantages include private negotiation, which may promote the
efficiency of refarming and speed up the frequency adjustment operation;
however, there is still a risk of recurring disputes, which must be mediated

XXII



by the competent authority. Taiwan’s mechanism design allows room for
private negotiation. For example, those who are affected by spectrum
refarming may apply to National Communication Commission to propose
such provisions as a coordination plan with other interested parties within
a certain period of time, and if it fails to propose a plan will return to the
application of the compensation regulations made by the National
Communication Commission.
3. Reduce the burden on those who should transfer or clear
the frequency
In addition, considering that the capital of Taiwan's industry is not as
much as that of multinational enterprises, in order to improve the
development of the communications industry and related industries, it may
be possible to introduce a French pre-financing mechanism to reduce the
burden of those who need to transfer or clear frequencies.
d. Compensation Range
The source of Taiwan’s compensation measures for spectrum
refarming is based on Article 610of the Telecommunications Management
Act. In order to implement the Radio Frequency Supply Plan of Article 52,
National Communication Commission considers the needs of the overall

XX



development of information and communications. The original radio
frequency user’s verification, re-allocation, or notification to update the
equipment may be abolished from time to time. In order to protect the
rights and interests of users who have received radio frequency allocation,
National Communication Commission shall provide equivalent
compensation when the radio frequency users suffer direct losses due to
the pre-opening situation specified in the same Article. However, neither
the legal provisions nor the legislative reasons further elaborate on the
scope of "direct losses" and "equivalent compensation". Whether direct
losses include expected operating benefits remains to be clarified.
International cases have not yet referenced operating compensation related
to spectrum refarming. Although Japan and South Korea believe that a
certain degree of compensation planning should be made for the
investment of hardware equipment and income, the practice is still based
on cost compensation. However, if the compensation object in this case
considers the importance of national defense and the fact that the satellite
launch is a major investment, and the reasonable compensation in Article
126 of the Administrative Procedure Law has certain administrative
discretion, it may be included in the compensation.
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e. Execution of Compensation Operations
1. Promote frequency reconfiguration
The United States and Japan formulate incentives to promote spectrum
refarming. Taiwan can refer to the formulation of similar supporting
measures to enable the public to enjoy emerging communications services
as soon as possible while taking into account the interests of the
stakeholders.
2. Private negotiation and fair third party to perform
frequency clearing and compensation
In South Korea and Ireland, a fair third party will perform the clearing
and compensation operations, and the opinions of stakeholders will be
included in the preparation and implementation process, and these
administrative tasks will be outsourced. Taiwan’s administrative
entrustment has been carried out for many years, and it is entrusted by a
fair third party to perform the full powers of National Communication
Commission. It can complete the compensation work effectively and
objectively and neutrally on the basis of relevant professions, and
independently determine whether the compensation object’s claims are
justified, even if there is any objection. To avoid challenges, an arbitration

XXV



agreement may also be concluded before the compensation operation is
executed. However, National Communication Commission shall also be
responsible for supervising the execution of compensation operations and

safeguarding the rights of the compensation objects.
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18 NTIA, 2019. Office of Spectrum Management (OSM). https://www.ntia.doc.gov/office/OSM
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initiatives/incentive-auctions/how-it-works.
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plans

115



S FRALES TS B
Ofcom ¢ FURFH:E FF4 > M E» FTelfi i 2> 77 L 2R

R TAR RN o Bt 3 e AT

;‘i
ol
ZE%\-
=
7
a\
(=
&l
i
e
‘__,\

BAEA RGBT R AELNBATF T WA RIS
RAFELLRTGE B S L 33 E 0 40 Ofcom § H#ci- g5
% 4 (Digital Terrestrial Television » DTT ) j%_800MHz # T { ™ g
Fo RRMEEAGRY > FEFFHI TS A Ofcom P o Ay

I 700MHz 45 £ » 12 5 7§53 SUIRGE & * o

I

s O FRBRES B IR %

Ofcom *+ 2014 # 5 * 3% 700MHz #7 £ (694MHz-790MHz ) -4
BTl AR Y BT RGERE Y RATEPT 2021 E AW xS
700MHz #f <4 > 2 Ofcom »t 2016 & 10 * 2 # #-F 4 H 4 5
18 i 7 » 3+ 2020 & 5 7w * g 0o p o 700MHz # £ 2

7o —Jﬁ ¢ ZETERTARE FrRED S P Y 7 (Programme Making
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https://www.ofcom.org.uk/__data/assets/pdf file/0024/46923/700-mhz-statement.pdf

190 Ofcom, 2016. Maximising the Benefits of 700 MHz Clearance Enabling Acceleration of 700 MHz
Clearance and Use of the 700 MHz Centre Gap.
https://www.ofcom.org.uk/ data/assets/pdf file/0031/92659/Maximising-the-benefits-of-700-MHz-

clearance-Statement.pdf
101 Ofcom, 2018. PMSE Clearing the 700 MHz Band Participating in the Funding Scheme.
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Participating-in-the-funding-scheme.pdf
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108 Ofcom, 2018. 700 MHz Clearance Programme Timescale Review Review of Progress, Risks and
Readiness (p.3).
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119 Ofcom, 2016. Managing the Effects of 700 MHz Clearance on PMSE and DTT Viewers Summary
of Progress and Call for Input
https://www.ofcom.org.uk/ data/assets/pdf file/0027/71928/700_mhz_implementation.pdf
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113 Ofcom, 2018. PMSE Clearing the 700 MHz Band Participating in the Funding Scheme.
https://www.ofcom.org.uk/ data/assets/pdf file/0013/130243/PMSE-clearing-the-700-MHz-band-
Participating-in-the-funding-scheme.pdf

114 Ofcom, 2018. PMSE Clearing the 700 MHz Band Support for PMSE Equipment Owners (p. 4).
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consultation.pdf

115 Ofcom, 2018. PMSE Clearing the 700 MHz Band Participating in the Funding Scheme (p. 1).
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Participating-in-the-funding-scheme.pdf

116 Ofcom, 2018. PMSE Clearing the 700 MHz Band Support for PMSE Equipment Owners (p.26).
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https://www.ofcom.org.uk/__data/assets/pdf file/0021/100965/700mhz-band-pmse-funding.pdf
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120 Ofcom, 2018. PMSE Clearing the 700 MHz Band Participating in the Funding Scheme (p. 2-3).
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121 Equiniti, n.d. 700MHz Band — Timetable.
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135 Recevoir La TNT, 2019. Les Changements de Fréauences.
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136 Recevoir La TNT, 2019. Les Changements de Fréauences.
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143 DCCAE, 2002. Communications Regulation Act 2002. https.//www.dccae.gov.ie/en-
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145 DCCAE, 2019. Ireland’s National Roadmap on the Use of the 700MHz Frequency Band.
https://www.dccae.gov.ie/documents/700MHz%20Roadmap.pdf
146 DCCAE, 2020. Migration from 700 MHz Spectrum Band. https://www.dccae.gov.ie/en-
ie/communications/publications/Pages/Migration-from-700-MHz-Spectrum-Band.aspx
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147 DCCAE, 2020. Migration from 700 MHz Spectrum Band. https://www.dccae.gov.ie/en-
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151 DCCAE, 2017. Frontier Economics Report.
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Catalog of Potential Expenses and Estimated Costs

I ABOUT THIS CATALOG

This catalog of exp (Catalog) ins descripti of the exp that broadeasters and MVPDs are most likely to incur as a result of
broadcaster repacking. While we believe the Caralog is relatively comprehensive, it does not cover every expense. for every situation, nor is it an
exhaustive list of all expenses that may potentially qualify for reimbursement.
Widelity. Inc. (Widelity) developed the original Catalog in 2013 for the Federal Commmnications Commission (FCC) as part of the Widelity Report.
which was published for comment in 2014 (DAFCC: DA-14-389). As part of the ongoing Broadcast Television Incentive Anction. the FCC engaged
Widelity to update the Catalog to reflect the current pricing for the equipment and services that tepacked breadcasters may need to purchase to
facilitate the mm‘es to their new channel assignments, and the current pncmg fo-r equipment and services that MVPDs may need to purchase to
inue to carry broad: Widelity first developed the info d in this Catalog based on its research and interviews with industry
stakeholders. conducted in 2013, and later updated in Auzust of 2016, pursuant to its contract with the FCC. The categories and costs contained in
the Catalog are intended to serve as a reference guide. and are not intended to identify the particular expenses for which individual broadeasters or
MVPDs would be eligible for reimbursement.

Individual broadcasters and’or MVFPDs will incur enly some of the expenses listed in the Catalog, depending upon the broadeaster’s or MVPD's
existing equipment and the particular transition changes that the enfity nmist make. Some of the expenses will apply only in limited sifuations, such
as. for ple. broadcasters operating on a shared antenna or those that require additional power to support an interim transmitter.

Supply and demand constraints may have an impact on fifure costs.

Catalog of Potential Expenses and Estimated Costs

I ABOUT THIS CATALOG

This catalog of expenses (Catalog) contains descriptions of the expenses that broadeasters and MVFDs are most likely to incur as a result of
broadcaster repacking. While we believe the Catalog is relatively comprehensive, it does not cover every expense, for every situation. nor is it an
exhaustive list of all expenses that may potentially qualify for reimbursement.

Widelity. Inc. (Widelity) developed the original Catalog in 2013 for the Federal Commmnications Commission (FCC) as part of the Widelity Report.
which was published for comment in 2014 (DAFCC: DA-14-389). As part of the ongoing Broadcast Television Incentive Anction. the FCC engaged
Widelity to update the Catalog to reflect the current pricing for the equipment and services that tepacked broadcasters may need to purchase to
facilitate the moves to their new channel assignments, and the current pricng for equipment and services that MVPDs may need to purchase to
comtinue to carry broadcasters. Widelity first developed the information contained in this Catalog based on its research and interviews with industry
stakeholders, conducted in 2013, and later updated in August of 2016, pursuant to its contract with the FCC. The categories and costs contained in
the Catalog are intended to serve as a reference guide. and are not intended to identify the particular expenses for which individual broadeasters or
MVPDs would be eligible for reimbursement.

Individual broadcasters and’or MVFPDs will incur enly some of the expenses listed in the Catalog, depending upon the broadeaster’s or MVPD's
existing equipment and the particular transition changes that the entity mmust make. Some of the expenses will apply only in limited sitwations, such
as, for iple. broadcasters operating on a shared antenna or those that require additional power to support an interim transmitter.

Supply and demand constraints may have an impact on fiture costs.
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Catalog of Potential Expenses and Estimated Caosts

IL BROADCAST COSTS

Al TRANSMITTERS AND IN-BUILDING EXPENSES

L ing Existing Tr itters
Depending on a broadcaster’s new channel assiznment, it may be able to retune its existing transmitter to transmit on the new channel rather than
replace it. Transmitters can be retuned only to channels within the same band {e.g.. UHF transmitters can only be retuned to channels within the
UHF band). See Widelity Report pp. 17-18 regarding banding 1ssues. Whether retuning is feasible depends on a number of factors, including the
type of transmitter. the range of channels (sub-band) for which 1t and its component parts are designed. and whether replacement parts and
mamufacturer support are avatlable. In some cases. replacement may be the preferred option if the cost of retuning exceeds the cost of a new
transmitter. The transmitter output mask filter 1s channel-specific and nwst be replaced to accommeodate any channe] change.

Our discussions indicate that there are a number of potential issues with Inductive Output Tube (I0T) transmitter retuning, including:

» [OT tubes that have been in service for an extended period may not “come back up” on the new channel once they have been powered
down necessitating replacements that cannot be predicted before starting the retuning process.

*  The lead time for delivery of new IOT tubes can be as long as 6 to 9 months.

*  The skill set to retune IOT transmitters is no longer broadly available. This will cause resource constraints as stations consider retuning
their existing IOT transmitters.

+ Manufacturer support and certain parts necessary for refuning existing [OT transmitters may no lenger be available.

Range of Estimated Costs
{in dollars)
UHF — Inductive Output Tube (I0T) Transmitter (Price would include banded drivers. BF system.
and labor. The price does not include the cost of IOT tubes. finger stock and/or tube trolleys. Cost
varies by manufacturer.)
One IOT system {30LW) 121,000 - 238,000
Two IOT systems (60 W) 152,500 - 356,500
Three IOT systems (90 W) 168.500 - 475.500
10T replacement tube with accessories (price per tube) 79.000 - 127.500
=F=
Catalog of Potential Expenses and Estimated Costs
Solid State Transmitter Prices based on specific channel move and would include field engineenng
and parts to retune the RF systern but would not include the cost of a new mask filter, whichis a
separate line item below. Costs vary widely by manufacturer and power level. Retuning solid state
transmitters is usually only feasible if the banding issues are mincr. Stations that use solid state
transmitters that have major banding issues will likely need a replacement solid state transmutter.
UHF and VHF —minor banding issues 10,500 - 105.200
New Mask Filter — A pew mask filter is required for any charmel change
L3 EW mask filter 3,030
3 kW mask filter 4135
7 kW mask filter 6210
10 KW mask filter 8310
30 KW mask filter 32.600
60 KW mask filter 89,400
90 KW mask filter 09900
New Exciter —In a few cases, a station may need to purchase a new exciter if the existing exciter
caunct be retuned.
Single frequency agile exciter 21.030
Dual exciter system with change over 47.350
2. New Transmitters

If rening is not possible or if the cost of retuning exceeds the cost of replacement. a new transmitter may be required. The price of a new
transmitter includes installation. mask filter. and proof of performance testing.

Range of Estimated Costs
(in dollars)
UHF - I0T Transmitter
One IOT system (30 EW) 500,000 - 578,000
Two IOT systems (60 W) 878.000 - 954,000
Three IOT systems (90 kW) 1.341.000 - 1,415,000
UHE - Air Cooled Solid State Transmitter
1-25kW 42.000 - 126,000
4-6EW 163,000 - 236,500
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Catalog of Potential Expenses and Estimated Caosts

10-12kW
15 KW
20kW

UHF — Liquid Cooled Solid State Transmitter

49-65EW
82-13kW
142-20EW
21-31kW
35-50EW
52-61kW
68.5-T5 kW
§6.5— 106 KW

High VHF — Air Cooled Solid State Transmitter

1.1-44EW
6.5—125kW
16.6—-20.7 kW
245KW

High VHF — Liquid Cooled Solid State Transmitter

33-65KW
83-125kW
16.6—20.7kW
245-316 kKW
45.0kW

62.0 W
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257,500 - 336,500
413.000
584.000

236,500 - 273,500
284,000 - 404,500
521,000 - 684,000
710,000 - 947,000
1,052,000 - 1.473.000
1.631.000 - 1,788,000
1.841.000 - 1,999,000
2.209.000 - 2,630,000

49300 - 152,500

184,000 - 331,500

421,000 - 526.000
634,000

142,000 - 240,500
306.000 - 447,500
568,000 - 710.000
923,000 - 999.000
1,420,000
1,788,000
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