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Abstract Recently, many of the mobile network operators or telcos are introducing the LTE service in order
to effectively cope with an explosive increasing mobile traffics due to an expansion of the use of smart
phones. The 1.8aH, 2.6cH,, and 800mr: band classes are most widely used for LTE. In particular, the 1.8cw. band
class is the most useful one in terms of the re-usability of the existing (2G) network, global harmonization,
bandwidth, eco-system of equipments and devices, and so on. In recent years, major countries in the world
have allocated the 1.8an. band spectrum in a wide bandwidth unit suitable for the upcoming LTE-Advanced
service. This paper surveyed the 1.8aw. band spectrum allocation policies of the 12 OECD countries, including
Republic of Korea. From the survey, we have found that they rebuilt or refarmed the existing holders' bands,
recovered the public (i.e., military)-use bands, and allocated the bands in a wide bandwidth and in an equal or
similar size.

Key Words : LTE, Spectrum Policy, 1.8c#; Band, OECD Countries

Received 30 April 2014, Revised 30 May 2014 © The Society of Digital Policy & Management. All rights
Accepted 20 August 2014 reserved. This is an open—access article distributed under the
Corresponding Author: In-Jun Jeong(Daegu University) terms of the Creative Commons Attribution Non-Commercial
Email: ijjeong @daegu.ac.kr License (http://creativecommons.org/licenses/by-nc/3.0), which

permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is
ISSN: 1738-1916 properly cited.

Journal of Digital Convergence | 1



H

A 20129 12900 225784088 0.2 F5389 1L, 2014
91 @A 37,825,838 744 Eolwtth 2014 14 @A)
AA olFEA 7FUAF 7F 54,824,727 S 13}
| AR 69.0%7F A~wtEE o] g1l Alo|th o714
BlESIPC o] 87} 658766%8 744 23 - AnhET]
7] o] @A A Q] 70.2%7F FrH1l

ZutEE o] g2 FF 7 I T4 4 HEH Y
o] T & Tel= o] &9 FVIE ste] Kud Edf
o] £33} glvk s Butdd Egfe22 20004 7€
250TBYll A 2012+ 19 23566TB= 214 6719 wholl %4
vl Z7kskda, 20139 12€ &4 73067TBE 2009 7
4 o) 292u) F7bERATH, 2. oleF 22 BT Ut
FAE TP A&d oz At el
o] Aol wad wrd Effge] 201349 129 i
201541 1.8#H(131,965TB), 20208 4.84(349,622TB), 2023
d 6191444016 TB)7HA] S7Fele Ao At

wrle) Edge] 35¢ ARHOR th3a] Slste]
ol g A

g
vEdaRe] A8 WiFid 5 989 85 59

T S| S 8k QTH4). o] FolA A vEHA
29| s Y8kl ulre] ol EA AYPAES
Long-Term Evolution(LTE)E x1®3lar e} [Fig. 1]
& o]F 2l 7o 73} AAS HolFa gtk
2014\ 29 @A 10170 =7} 27470 AMgAF LTES
Aeste] MujAE Agst o, $-Evets SKE
#1E, KT, LGH3Z8 2 5 370 ARdA 2011 7295
B LTE MH]22 A&sta vk 20139 2 A A4

1) KT7} 20099 1190] =W 22 of=9] i-Phone =I5}
oJo.
=]

2) 2G, 3G, 4G o554l Ed|o| $+%, WiFi ¥ WiBro Edj|¥
= A9

3) TB+= Terabyte2] 2Fo]&, 1TB+ 1,000 Gigabyteol al|-g

4) KT+ 20129 195E AR

LTE 7}4#t 7 29 |, =il LTE 7F4= & 2,346+¢
ol o]z eI, 5, 6].

E3], $-2lve} o] 554 A AA A2 20133 6
D5EH LTEIA 23bel LTE-Advanced A &~E A
Fakal ok 20149 2€ HAZMA = LTE-AdvancedS
Agshs A= et ivibl LTE-
Advanced® 2x20M 2] B9 F+5E 72 W=
ato] Zth 57FA] Fol(2x100Mk F2] Fubp) Agdn
£ Ak =3 300Mbps, M3k 1GhpsE 78T + 9l
o7,

3, 20149 29 A LTES o2 g Ful= o
o}(Band Class)< 43702, 1.80H o9, 2,601 e, SO0ML
g o] F2 &&Ha vk 53], 1.8k 9> M3t
AMEA, 7]E e ALLA, A o] &E, UdE, F
H] - ehke] AEjA] o] S-8ke] 2014\ 24 174 1%
o2 AAA LTESS 43%0l 245 LTE 34 o
o] th5].

T AA FL5S LTES 94 thedel 1.8k e
LTE-Advanced§° & 948317 &43 & J=Z
3 gL g9z grate] Jug Fake
Aste] gt), E =T 1.8 e Fame) g
il $-2yetE £33 ORCD 1271=r9] 314 &
43 3 L

QA #0974 0 A%E o} 2095, o5z

fu
ok
'
o

2. LTE 7|2 & MH|A AIF

Ofn
oo

2.1 LTE 7|& &g

LTE:= WCDMA, HSPA+ 9] 3G ©]&E4 7|9
AEEE 9 G848 A% V&R, AuFaeEsic
Z#%(Orthogonal ~ Frequency-Division ~ Multiple
Access, OFDMA)®) w213} th29]& 2 (Multiple Input
Multiple Output, MIMO)? SFeElL} 7]&-& 7]uko & 3lal

5) SKElE|=L 2013 69, LGGEZ A= 2013 7€, KT+
20139 9YHE AlF

6) OFDMAL Fol 7l Fuh4: thef %2 ofef Aol Hua i
SRR L 5, 058 AZFoR wAs e ol
o] ol5EAl ALg ARl Al Hdsle] HuE Adshe
RS A1)

7) MIMO:= of] 7je] $4:41 QHEUFE: ol g5te] thol Al

oJ53t A F2t Hele] HEst o 5L I B 4 Y 9

2 lJournal of Digital Convergence 2014 Aug; 12(8): 1-18



LTE Spectrum Policy: Focused on the OECD 12 Countries

i WCDMA i

; H | | H
N .l wchA> HSDPA> HSUPA> HSF'A+> i |
b . | LTE !
(Rel.99,3,4) (Rel.5)  (Rel.6)  (Rel7) — 5
o R M LTE > LTE-AdV>§
(Rel.8,9) || (Rel[10) |

3GPP

% Abbreviation Description[9]

- TDMA: Time Division Multiple Access, GSM: Group Special Mobile, GPRS: General Packet Radio Service, EDGE: Enhanced Data
GSM Environment, WCDMA: Wideband Code Division Multiple Access, HSDPA: High Speed Downlink Packet Access, HSUPA: High
Speed Uplink Packet Access, HSPA+: Evolved High Speed Packet Access, LTE: Long—Term Evolution, LTE-Adv: LTE-Advanced,

3GPP: 3rd Generation Partnership Project

[Fig. 1] The Evolution of Mobile Telecommunications Technologies
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(Table 1) The Band Classes of LTE (3GPP)

Mode No. Uplink (M) Downlink (M) Bandwidth (M) Duplex Spacing (M) Band Gap (M)
1 1920-1980 2110-2170 60 190 130
2 1850-1910 1930-1990 60 30 20
3 1710178 18051830 I6) 9% 20
4 1710-1755 2110-2155 45 400 355
5 824-849 869-8% 25 45 20
6 830-840 875-88 10 35 25
7 2500-2570 2620-2690 70 120 50
8 830-915 925-960 35 45 10
9 1749.9-1784.9 1844.9-1879.9 35 % 60
10 1710-1770 2110-2170 60 400 340
11 14279-1452.9 14759-1500.9 20 48 28
12 698-716 T28-746 18 30 12
13 71871 T46-T%6 10 -31 41
14 788-798 T58-768 10 -30 40
15 1900-1920 2600-2620 20 700 630

FDD 16 2010-2025 2585-2600 15 575 560
17 704-716 734-746 12 30 18
18 815-830 860-875 15 45 30
19 830-845 875-89%0 15 45 30
20 832-862 791-821 30 -41 71
21 14479-1462.9 14955-1510.9 15 48 33
22 3410-3500 3510-3600 90 100 10
23 2000-2020 2180-2200 20 180 160
24 1625.5-1660.5 1525-1559 A -101.5 1365
25 1850-1915 1930-1995 65 &0 15
26 814-849 859-8% 35 45 10
27 807-824 852-869 17 45 28
28 703-748 758-803 34 5 10
20+ T7-728 11
30 2305-2315 2350-2360 10 45 35
31 452.5-4515 462.5-461.5 5 10 5
33 1900-1920 20 - -
34 2010-2025 15 - -
35 1850-1910 60 -

36 1930-1990 60 - -
37 1910-1930 20 - -
38 2570-2620 50 - -

b 39 1830-1920 40 - -
40 2300-2400 100 - -
41 2496-2690 19 - -
42 3400-3600 200 - -
43 3600-3800 200 - -
4 703-803 100 - -

* No Uplink

# Source: 3GPP[13]
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(Table 2) The Number of Subscribers for Mobile Telecommunications Services in Korea

Service December 2011 June 2012 December 2012 June 2013 December 2013
CDMA 15815487 13,080,825 10,753,379 9,024,363 7,741,958
(Percentage, %) (30.1%) (24.7%) (20.0%) (16.7%) (14.2%)
WCDMA 35499972 32,309,682 27,059,633 22,102,033 18,489,445
(Percentage, %) (67.6%) (61.9%) (50.5%) (40.9%) (33.8%)
LTE 1,191,334 7,089,093 15,811,360 22,972,966 28,449,437
(Percentage, %) (2.3%) (13.4%) (29.5%) (42.5%) (52.0%)
Total 52,506,793 52,979,600 53,624,427 54,099917 54,630,340
(Percentage, %) (100%) (100%) (100%) (100%) (100%)
% Source: MSIP Statistics[1]
(Table 3) The Three MNQO's Spectrums for LTE in Korea
Band SKT KT LGU+ Total
800Nt 2x10Miz+ 255\l 2x10Miz+ 50Nz
900MHz - 2x10MHz - 20MHz
1.8(Hz 15+20MHz 15+20MHz« —k TOMHz
2.101 - - 2x10MH 20\
2,601z - - 2x20Mz 40MHz
Total SOz 6oz SOz 200MHz

* The band for which a nation-wide network is rolled out
s LGU+ holds 2x10Mz bandwidth in 1.80fz band but is utilizing it for 2G.
% Source: MSIP Press Release[3]
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(Table 4) The Effects of the 1.8a Band Spectrum Allocation Policies

LTE- Revenue EBITDA Margin ARPU HHI
Time to | Advanced (Unit: Million Euro) (Unit: %) (Unit: Euro)
. . One One One One One One
Country | Assign | Launched? N Just Just
Year Year Year Year Year Year
1.80Hz (As of B-A B-A | Before B-A | Before B-A
Jun, 2014) Before | After Before | After ) After ) After
) (A) B) (A) B) B) B)
Germany [Jun. 2010 | Launched | 21,603 | 21,786 | A 183 | 38% | 30547 | W 343 | 1522 | 1498 |VW 024 | 2786 | 27109 | W 77
France ;g]pz Launched | 23237 | 20832 |W23% | 279 | 2452 | W 343 | 2599 | 2246 | W 353 | 3231 | 3041 |W 190
Ttaly %ﬁ Launched | 21,046 | 20417 | W 628 | 4196 | 3880 |W 316 | 1832 | 1637 (W 195 | 284 | 2876 | ¥ 8
Spain lz\g‘;\l’ Launched | 17923 | 16316 |W 1607 | 2375 | 2477 | & 102 | 2273 | 2004 | W 269 | 3261 | 3091 |W 170
Swiss Feb. Not 4836 | 4571 | W 265 | 4410 | 4650 | A 240 | 3942 | 3475 | W A67 | 4539 | 4576 | A 37
Swiss 2012 Launched ¥ ¥ 3 X . AT { X D S
Sweden |Oct. 2011 | Launched 4423 | 4792 | A 369 | 3820 | 3606 |W214 | 239 | 2333 | W 061 | 2217 | 1687 |'V¥ 530
Denmark |Oct. 2010 Not 2803 | 286 | W38 | 2102 | 228 | A 126 | 2551 | 2260 |W 291 | 2846 | 2818 | W27
Launched
Portugal 12\1)01‘; Launched 3198 | 2801 |W337 | 3739 | 4010 | A 271 | 1319 | 11.35 |W 1834 | 3412 | 3431 | A 19
#* Source: GSMA[23], GSA[24]
A5 9402 EBITDA Margin)&, &322 ARPUADE,
NFARIE AT BEF Tl R 2 U ARFED HHES A
o EAE) ol AH|2 g E&-& WEkA]T]aL FF4 2 <Table 4> 1.8z S F& AF=E F7PHE A]
2 AL} 2 AATE G AR A% A S glo] Arh} MakgEAE BolFn ¢
AA oz EAEI G2 3 dA o] Eob A . 91 LTE-Advanced 74| o]%-& Zswwd, 874 =
she] EEAR 7L G A Fakae] F7HARl g 7F 5 670 57HT5%)7F 2014\ 69 @A) LTE-Advanced
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KeR
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