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Spectrum-Band Prioritization Scheme for Establishing
Efficient Spectrum-Use Policy
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As the spectrum demand increases, securing spectrum resources in a timely manner becomes necessary. This paper proposes a
spectrum-band prioritization scheme for establishing an efficient spectrum-use policy. The criteria for spectrum-band prioritization are
derived from articles of the Radio Waves Act, and a four-level matrix for priority evaluation is proposed, considering both demand
urgency and supply ease. The prioritization processes and items to consider for measuring each criteria are also proposed in order to
implement the proposed prioritization scheme. It is expected that the proposed scheme can help secure the spectrum in a timely manner,
protect incumbent users properly, and promote new spectrum-based businesses.
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Enforcement Decree of the Radio
Waves Act Article 4
—*| (nvestigations and Confirmation of
Current Status of Use of Radio
Frequencies)

Radio Waves Act Article 5
(Securing Spectrum Resources)

1. Developing technologies for using
new radio frequencies

— 2 Enhancing efficiency in the use of
the radio frequencies being used

2-2. Developing technologies for the
sharing of radio frequencies

3. International registration of radio
frequencies

4. Consultations and coordination of
remove and prevent radio wave
interference between nations.

Radio Waves Act Article 9
(Allocation of Radio Frequencies)

Radio Waves Act Article 6-2
(Withdrawal of Radio Frequencies or
Reallocation of Radio Frequencies)
Enforcement Decree of the Radio
Waves Act Article 6
(Standards for Determining Actual
Levels of Use of Radic Frequencies)
Enforcement Decree of the Radio
Waves Act Article 7
1. Alteration of allecation of radic — (Requirements for Readjustment of

frequencies » Radio Frequency Bands)
2. Withdrawal of radio frequencies
or reallocation of radie frequencies

: ;Z”V?“'O’}“’;.e"‘}ted‘"'ca.' modes Radio Waves Act Article 6-3
- Sfanng of ragio frequencies (Joint Use of Radio Frequencies)

Radio Waves Act Article 6
- (Enhancing Efficiency in Use of =
Spectrum Resource)

281 A%AE Suo) B9 Ady 4 A7
ig. 1. Legal structure for secure of spectrum in Radio
Spectrum Act.
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Table 1. Criteria for frequency band prioritization for mo-
bile broadband in U.S..
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A A

Non-federal/federal | Non-federal/federal
shared use(licensed | shared use(unlicensed
wireless services) wireless services)

Non-federal
exclusive use

+ Available - Shared bandwidth | - Shared bandwidth
bandwidth - Geographical + Geographical

- Estimated revenue | coverage coverage
potential - Estimated revenue | - Available within

- Technology potential ten years

- Comparable + Technological - Level of difficulty
spectrum complexity of required

* Relocation costs + Available within international

- Available within ten years agreements
ten years? - Level of difficulty

- Level of difficulty
of required
international

of required
international
agreements

agreements - Sharing cost
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Table 2. Mobile broadband frequency band prioritization
result for in U.S..
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Table 4. Mobile broadband frequency band prioritization

result for in UK..

Non-federal/federal | Non-federal/federal
shared use(licensed |shared use(unlicensed
wireless services) wireless services)

1. 755~1,850 MHz | 1. 300~1,370 MHz | 1. 5,350~5,470 MHz
2. 2,7700~2,900 MHz | 2. 1,675~1,695 MHz | 2. 5,850~5,925 MHz
3. 406.1~420 MHz | 3. 2,700~2,900 MHz
4. 1,370~1,390 MHz | 4. 2,900~3,100 MHz
5. 4200~4,400 MHz | 5. 3,100~3,500 MHz

Non-federal
exclusive use
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Table 3. Criteria for frequency band prioritization for mobile
data strategy in U.K..

High Medium Low

- Enable cleared bands to be - Establish - No pro-active
brought into use as demand viability of action at this
emerges shared stage

- Establish feasibility/conditions access
for sharing as soon as possible | - Promote

- Secure relevand international international
agreements as appropriate support

4 714 718 10408 A7 olfE Fois du

Priority 2014 2016 (Revised)
level
Current | 700 MHz - 700 MHz
s | 23 Gz, 34 Gz +2.3 GHz, 3.4 GHz
P - UHF White Space(shared) | - Implemented
- 1,452~1,492 MHz - Implemented
- 1,427~1,452/
1,492~1,518 MHz
(increased priority)
-2 GHz MSS band + Removed
(1,980~2010/
High 2,170~2,200 MHz)
+3.6~3.8 GHz +3.6~3.8 GHz
- 5~6 GHz Wi-Fi 5~6 GHz Wi-Fi
(5,350~5,470 MHz, (emphasis now on
5,728~5,925 MHz) 5,725~5,850 MHz)
(shared)
- mmWave bands added
- 1,427~1,452 MHz + Increased priority
Medium- | (Shared)
high - 3.8~4.2 GHz(shared) + Examining responses
to our call for inputs
- 470~694 MHz(very long | - 470~694 MHz(very
term) long term)
Medium -2.7~29 GHz + Removed
U1 492~1,518 MHz - Increased priority
- 5.925~6.425 GHz - Removed
(shared)
Low All other bands All other bands
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Table 5. Atrticles related to spectrum efficiency improve-
ment in Radio Waves Act.

Article Items to be considered
Radio Waves Act . .
. 4. Consultations and coordination to remove
Article 5 . .
. and prevent radio wave interference bet-
(Securing spectrum .
ween nations
resources)

1. The necessity for national security, the
maintenance of order or the safety of hu-
man lives, such as national defense, public
safety, the rescue of persons in trouble

Radio Waves Act | 2. Domestic conditions for the use of radio

Article 9 frequencies, such as current status of use
(Allocation of of radio frequencies

radio frequencies) | 3. Trends in international use of radio fre-
quencies

4, Trends in the development of techno-
logies using radio waves

5. Demand for services using radio waves

1. The current status of the use of relevant
radio frequencies and prospects of demand
therefor

2. Trends in the development of technologies
using radio waves

3. International trends in the use of radio
frequencies

4. Necessity for public interest, such as na-
tional security or safety of human lives

Enforcement
decree of the
Radio Waves Act
Atticle 6
(Standards for
determining actual
levels of use of
radio frequencies)

1. Where necessary to secure extra radio
frequencies for the introduction, etc. of
new services

Enforcement
decree of the
Radio Waves Act | 2. Where necessary to change the occupied
Atrticle 7 bandwidth due to development of techno-
(Requirements for logies using radio waves, etc
readjustment of | 3. Where necessary to prevent interference
radio frequency | 4. Where deemed necessary to readjust the
bands) bandwidth for promoting the efficient use
of radio frequencies
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Enforcement Decree of the
Radio Waves Act Article 7
(Requirements for Readjustment of
Radio Frequency Bands)

Radio Waves Act Article 9
(Allocation of Radio Frequencies) efficiency improvement in
1. The necessity for national respect of spectrum

security, safety of human demand

lives 1. Prospect of demand of
2. Domestic conditions for the current service and spectrum

use of radio frequencies 2. Expected effect of
3. Trends in international use spectrum use
4. Trends in the development of 3. ConformltyW|th

technologies ional trend
5. Demand for services using
radio waves.

Urgency of spectrum

1. When necessary to secure
extra radio frequencies

2. Where necessary to change
the occupied bandwidth

3. Where necessary to prevent
interference

4. Where deemed necessary to
readjust the bandwidth for
promoting the efficient use
of radio frequencies

Easiness of spectrum
efficiency improvement in
respect of spectrum supply

Enforcement Decree of the
Radio Waves Act Article 6
(Standards for Determining Actual
el dile el 1. Duration and financial
1. The current status of the use cost
and prospects of demand 2. Incumbent user
2. Trends in technologies prevention

Radio Waves Act Article 5

(Securing Spectrum Resources)

4. Consultations and coordination of
remove and prevent radio wave

3. International trends !
3. Resolving Interference L/ interference between nations

4. Necessity for public interest

O8 2. A9 ol ad e A% LAY AR
Fig. 2. Categorization of criteria for spectrum efficiency im-

provement.
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High level criteria

Low level criteria

1. Prospect of
demand

1-1.

Demand of current service and
spectrum

1-2.

Demand of new(potential) service
and spectrum

2. Expected effect

2-1.

Technology and ecosystem evolu-

tion aspect

2-2.

Social and economical aspect

3. Conformity with
International trend

3-1.

Major countries’ spectrum policy

3-2.

International technology standard
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Table 7. Criteria for easiness of spectrum efficiency im-

provement in respect of spectrum supply.

High level criteria Low level criteria

1. Cost 1-1. Temporal and financial cost

2. Incumbent user | 1-2. Possibility of establishing measures for

prevention incumbent user prevention

1-3. Possibility of resolving interference of
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Easiness of spectrum efficiency improvement in
respect of spectrum supply
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Table 8. Example of point of consideration for urgency of

spectrum efficiency improvement in respect of
spectrum demand.

High level | Low level Definition of criteria
criteria criteria Points of consideration for evaluation
- Level of necessity of measures for
efficiency improvement due to decrea-
Demand of sing of demand for current spectrum use
current - Number of licensed radio station, spec-
service and | trum occupancy(measured), data, traffic,
number of certificated device
Prospect spectrum. |, leigation in agcordancg with interna-
tional code, national policy, demand
of survey result
demand - Level of necessity of measures for
Demand of | efficiency improvement due to
new increasing of demand for new
(potential) (potential) spectrum use
service and | - Obligation in accordance with
spectrum international code, national policy,
demand survey result
- Level of necessity of measures for
Technology efficiency improvement in respect of
and technology and ecosystem evolution
ecosystem | * Level of contribution to development
evolution of new technqlogy and patent
- Level of contribution to radio industry
aspect such as device manufacturing, service
Expected providing
effect - Level of necessity of measures for
efficiency improvement in respect
Social and of social and economical effect
economical | * Product inducing effect, employ indu-
aspect cing effect, value added inducing
effect, etc.
+ Resolution of social problem, public
safety, disaster relief, etc.
- Level of necessity of measures for
Major efﬁciency improvement in respect qf
., conformity with policy trend of major
countries countries
Confor- spectrum ; X :
mity olic * Spectrum policy of major countries such
. policy as US, UK, Australia, China, Japan, etc.
with - Trend of major player in industry sector
1n.t ema - Level of necessity of measures for effi-
tional . ciency improvement in respect of con-
trend | International formity with major international body
technology — -
standard | Conformity with recommendation from

major international and regional body
such as ITU, IMO, ICAO, APT, CEPT.
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Table 9. Example of point of consideration for easiness of
spectrum efficiency improvement in respect of

spectrum supply.

High level | Low level Definition of criteria
criteria criteria | Points of consideration for evaluation

- Level of necessity of policy, insti-
tutional and technical measures for
efficiency improvement in respect of
required time duration and cost

Temporal - - -
and - For calculation of required duration
Cost . _
financial an.d cost, Iyeasures(spch as refar:
cost ming, sharing) and incumbent uses
should be took into consideration

- If required duration is over 2 years
due to spectrum refarming, score
may be lower than 313)

- Level of possibility of establishing
measures for incumbent user pre-
vention considering condition of

o public and private uses
Possibility —
of - Level of possibility of support such
establishing as loss compensation in the case of
Incumbent i i isti
measures w1t.hdraw.0r relocation of e?§1~st.1ng
user for radio stations, level of possibility of
prevention incumbent transfer to other communication
user means, etc. . .
. - Level of possibility of interference
prevention ) o ) )
protection of existing operating radio
stations due to the introduction of
new services in case of spectrum
sharing, etc.
- Level of possibility of resolving po-
Possibility ssible interference of adjacent band
of resolving | or countries in case of the introduc-
interference | tion of services by improving, etc.
Interference . — —
of adjacent | - Level of possibility of resolving inter-
band or ference in adjacent band receiver etc.
countries | - Possibility of interference with adjacent
countries such as China and Japan
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Table 10. Example of government policy and stakeholder’s
countermeasures according to priority evaluation.
Government polic
Rank policy
Stakeholder’s countermeasures
Efficiency Improvement such as withdrawal and realloca-
1st | tion of radio frequencies, conversion of technical modes etc.
Preparation of new service, development of equipment, etc.
Suspension of the new authorization, Implementation (po-
ssibility) notice of efficiency improvement, Make execu-
tion plan of efficiency improvement, Stakeholder consul-
ond | tation etc.
Suspension of the new investment in existing facilities,
Relocation of subscribers, Preparation of equipment
development etc.
Monitoring new demand and discovery of radio fre-
quencies, Promoting efficiency improvement in case of
3rd | demand occur
Demand expression of new radio frequencies, Promotion
of new technology and service introduction etc.
Monitoring the new demand and usage of radio fre-
4th | quencies, Excavation of spectrum
Sustainable use
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