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SUMMARY

Recently, depending on the popularity of smart phones, etc. the mobile
data traffic will be expected to increase 1000 times by 2020 comparing
to 2010. In order to solve the demand on the surge in mobile traffic,
International Telecommunication Union(ITU) is promoted to ensure
additional frequencies for IMT. And also, due to the rapid growth of
mobile communication technologies, alterations of applying the technical
regulations are frequently needed, and for the domestic industries
development and competitiveness strengthening, the technical regulations
research 1s necessary in accordance with the international regulations.

Therefore, in this study, we deduced the candidate bands to ensure
additional frequencies for IMT in accordance with "Mobile Gwanggaeto
Plan;, and contributed to the ITU-R the deduced the bands. And also,
we revised rapidly and noticed the technical regulations for applying
broadband mobile communications at 1.8(lz and 2.6(fz bands, USIM of LTE
handheld devices, and elimination interference with CP at 900M band..

Interference analyzation was performed in order for interference
eliminate between LTE and CP(Coreless telephone) in the range of 900
MHz, and appropriate of shift frequency band which help minimizing
interference affection by moving of LTE frequencies in the range of 900
MHz was delivered.

Also, requirements of wideband PPDR and trends of using wideband
PPDR in oversea regions were studied, use method of telecommunication
frequency for railways’s passengers of trains and subways based on an
analysis of usage of domestic frequency was prepared.

Lastly, DTV broadcasting frequency which were approved in order for
TV White Space in domestic area was analyzed, and TVWS available
channel DB system was built for the purpose of basis foundation of
commercial service which could offer available channel information,

management and operation
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o A FF= 248k olWl [hot-spot Ht

dE ] [25m, 19], [25m, 2d], [50m, 2th]e] 37}~

(% 4-4] B854 2484 sl

nt2to|E 3
M = 10MHz
Z|X|= Ao MM 46dBm
UE =[CH/=A M= 23dBm/-30dBm
BS/UE OtE|L} O|= 15dBi/0dBi
BS 70| &4 3dB
BS/UE &2 X[ 5dB/9dB
BS/UE QHE{|L} =0 30m/1.5m
MidtA 0.5km EE= 0.25km
hot-spot AllH}+A 25m, 50m
M 25m: 1 or 2, 50m: 2
M= x| 0] set1
Max/Min SINR(for a RB) 23dB/-10dB
_ BS - UE Extended Hata
Hup=g UE - UE IEEE 802.11 2
. BS - UE 12dB
Shadowing UE - UE 3dB(<=5m), 4dB

% hot-spot AAL F3 ECOoA A= hot-spot ZdE A&
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LGL +
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O
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KT
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>
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ERE R

MCL #4243 LG U+ @23 056m/Ilm B A5 B4 HA9=
) 3= [0dBm, S A A1V A= Throughput ¥37F lleH, [Hd=
/2471 2 [0dBm/S A Al 4 $-oll= Fu= olFo] d&FS v X} KT
do] HulEgo] ofd Afols ¢ vt duidoer axrt &

aglar, Hetel =10 [HAdEY, Al Aol A+ Throughput ¥
342 HH 15723% A=
2 BAEAL. AR @
ol Tt
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9 Fo o]Fel WE Throughput W3k 700kz & = 7Fg A A 743
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[ 4-5] MCL9 93 Throughput ® 3} (0.bm ©]2)

) Z=XA|(RSRP = -90dBm) ot |(RSRP = -110dBm)
el oA wd 2= = Throughput Throughput
= 2 (dBm) roughpu sl rougnpu sl2
(dEB;) Futs (Mbps) eI t-%f/})g (Mbps) I 'ﬂ(ﬁ;})g
o5H [ 0|55 | o|SH | 0|53 7 losd [ o5 ’
700Ktz -2087 | 759 672 | -087 | -115 | 0.13 011 | -002 | -15.3
800k -2982 | 759 667 | -092 | -121 | 0.13 010 | -0.03 | -23.1
23 -30.68
900Kt -2062 | 759 647 | -112 | -148 | 0.3 010 | -0.03 | -23.1
1Mz -2955 | 759 640 | -119 | -157 | 0.13 010 | -0.03 | -23.1
700Ktz -5287 | 3960 | 3960 | 000 | 000 | 1046 | 955 | -091 | -87
800kH; -5282 | 3960 | 3960 | 000 | 000 | 1046 | 949 | -097 | -93
0 -53.68
900kH; -5262 | 3960 | 3960 | 000 | 000 | 1046 | 927 | -119 | -114
1Mz -5255 | 3960 | 3960 | 000 | 000 | 1046 | 919 | -127 | -12.1

[3% 4-6] MCL 93 Throughput ¥ 3} (Im ©]2)

crar o 21 AlE 37 Th%ﬁ:#l(TSRP = -90dBm) Th‘%tﬁil(RfRP = -110dBm)
o|s™ | o|==% | O|H™ | 0|=S=% o™ | ols=%
700kHz -29.87 | 15.75 14.51 -1.24 -7.9 0.49 0.41 -0.08 | -16.3
800kHz -29.82 15.75 14.44 -1.31 -8.3 0.49 0.41 -0.08 | -16.3
23 -30.68
900kH: -29.62 | 15.75 1414 -1.61 -10.2 0.49 0.39 -0.1 -20.4
1MHz -29.55 | 15.75 14.03 -1.72 -109 0.49 0.38 -0.11 -22.5
700kH: -52.87 | 39.60 39.60 0.00 0.00 17.04 16.24 -0.8 -4.7
800kHz -52.82 | 39.60 39.60 0.00 0.00 17.04 16.19 -0.85 -5.0
0 900kHz 5308 -52.62 | 39.60 39.60 0.00 0.00 17.04 15.99 -1.05 -6.2
1MHz -52.55 | 39.60 39.60 0.00 0.00 17.04 15.91 -1.13 -6.6
S84 A Ay, AFEE A& Aubo] 500me] AT
3%717%, AWk o] 250me] ¢ 05% 4% WS Holx glon AnkA
o] F45% ¢ ®ol AstES Ul vk EZH hot-spotd] @E Wk
7F =595 [60m, 2] < [25m, 1HH] < [25m, 2dH]] 459 o= HF
&% AstH=rF Ak aga KT &% F34 olFd wet LG U+ 41
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o Azl Fdol gle AAAREID) AN LG Ur &2 7 A= &
Hlol, €2 KT @22 7|[A= AlgdolHol dAdsta, @it H4
& LG U+ 71A= Aa7F F-AARSRP: -110dBm), KT ¢% =9
(23dBm/0dBm) 3 @23t o] A A 2](0.5m/Im)oll whe} A7 skl

PINZ ZU1 KT 910MKz 4
Leus A1 SR
s - 2 &=E =y
= [[%l L e e
[ np KpH| ]
(29 4-8] 494 54 #4=
st7] fls LG U+ 714

KT S35 100kz 4 ol sAl A ddFS &<l
= A% kAl KT @ &9 (23dBm/0dBm) % @ik o] 47 g
(0.bm/1m) Z=ZelA  sFgF 700Kz, 800k, 900k, 1ML ©]&3FHA
Throughput ¥ 3t% =A3l vl Throughput W3 &S 7} casedl A 2+ F
SR 9I0MEAlA 1% S4 — ole s 1 547 22 103139 1
) HHE SA St Hu s AAEEFH /A Al9)sEA T

.

Ao

g4 7

Gk olAAY 05mel Ag, AvH o= Fug o
Throughput< ZHF4 o2 7+A43)
00k ©]& Al Throughput< W



m% w, 700k ©]5 Al Throughput ¥3&FS o5 A3 FAFSEA

[3 4-7] Throughput ¥3} 54 (¢4 0.5m)

CiatEad B Throughput (Mbps) Hslal | B5te
dgm) | OIATHT 0|=(910M) 0E% (Mbps) | (%)
700kHz 12.20 9.48 -2.72 -22.30
- 800kH:z 10.86 10.49 -0.38 -3.49
900kHz 11.44 7.09 -4.34 -37.96
1 MHz 21.22 18.32 -2.91 -13.69
700kHz 32.03 32.53 0.50 1.55
800kHz 28.44 24.62 -3.82 -13.43
0 900KkHz 28.69 27.86 -0.83 -2.90
1 MHz 29.64 28.15 -1.49 -5.03
Gt olAAY ImSl A5, ©¥ &9 23dBmd W FIkF o] E1HA4
w2} Throughputs AWFH 02 ZHASt= AS Holw, o =2 23dB

m% w, 700kiz ©]E Ao Throughput& W3#ES olxdx} FAFsta, o
2 ZEo] 0dBmY W, 800k 2 IME ©]&Alol Throughput ¥ 3}=ko] o] &
A3 FrAFsESL T
[3£ 4-8] Throughput W3} EA(GZ3F o] 4 1Im)
Ciokt=ad NEETP Throughput (Mbps) _ B 5| 2f H{5| 2
(dBm) 0| =%1(910MHz) ols% (Mbps) (%)
700kHz 8.48 8.51 0.03 0.31
23 800kH:z 18.03 14.93 -3.10 -17.19
900kHz 13.72 9.52 -4.20 -30.60
1MHz 11.70 9.35 -2.35 -20.06
700kHz 29.68 28.43 -1.25 -4.21
800kHz 26.53 26.24 -0.29 -1.10
0 900kHz 29.60 29.05 -0.55 -1.87
1MHz 29.93 29.95 0.02 0.08
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Aol glttal B F% oy, FIg ols F ATo] FolAE A
= BASE T e Fag ol wE Y i E dds]
o= L&sich

[ 4-9] 22437 Throughput ¥ 3} (&+237F o] 24 0.5m)
Ciot SXMA(RSRP = -90dBm) kM A|I(RSRP = -110dBm)
é; 7SI_Z.'A Throughput T Throughput izt | wslg
@Bm) | T _MBRS) o) | (o) (M) | (Mops) | (%)

O|S8 | O|s= O0|s& | O|S=

23 1Mz 190.42 19.73 0.31 1.59 8.07 8.78 0.72 8.88

0 1Mz 17.77 | 20.24 247 | 1390 | 11.19 11.06 | -0.13 | -1.10

[3% 4-10] 22 A 37 Throughput ®3} (G¢E7F o2 1m)

crat SZMAI(RSRP = -90dBm) kM A|I(RSRP = -110dBm)

n o|A Throughput - . Throughput - o

=gq I:I:Ig =1 H:lgg H:{Q =1 H:{QE
Tt (Mbps) st Het (Mbps) SASfE |

(Mbps) | (%)

(Mbps) | (%)

o|sd | 0|S= o|sd | 0|S=

23 1 MHz 2410 | 26.10 2.00 8.28 10.04 10.91 0.87 8.68

0 1 MHz 2515 | 2442 | -0.73 | -289 | 1118 11.05 | -013 | -1.16

ols3d SAHAy LG U+ ©LAE T35 1Mz 38 o]&A]
Throughput©] ©F

4% A, &
2 te 4ns yegys, =

=
Throughput¢] <7} £+ ZFAdls A3FS Bt

[ 4-11] °]% 37 Throughput W3} (&+&37F o] 2 0.5m)
i (G Ur chat A (G U+ CIZ B
;i olsd Ools® | Hislgr | Hslg | olsd™ ols® | Higlgt | Hisl=2
P

(910Miz) | (909MEz) | (Mbps) (%) (910MHz) | (909MHz) | (Mbps) (%)

24.20 23.91 -0.30 -1.22 22.28 25.01 2.73 12.24

31.95 30.16 -1.80 -5.63 2512 24.02 -1.10 -4.38

31.48 28.82 -2.67 -8.47 21.92 20.86 -1.06 -4.82

.
2
3 30.30 28.59 -1.71 -5.63 24.69 22.47 -2.22 -8.97
4
5

30.18 30.64 0.46 1.52 24.52 26.82 2.30 9.40

=iy 29.62 28.42 -1.20 -4.06 23.71 23.84 0.13 0.55
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[} 4-12] LG U+ @ =20y 4449 A4 47}
g ols™ 700k O|= 800Kk O|= 900Kk O|= 1z 0| =
AN
-28.06 ~ -36.96|-27.27 ~ -36.86|-27.28 ~ -36.88| -27.37 ~ -36.83 |-27.16 ~ -36.74
(dBm/10Mz)

SmOb== 0| Fofl HE 5= 41t 54 T =] E =} (884~ 894MHz @ 10M HEZ)

SEIH =1}
_____ S EID =GiN1)

I
| T — e T R-(AZ)
ik == i TpNoE
G i I e e —iz s D
[Fr= P —— A e S w2)
=2 P
e e
Sl e e s e e i —— ————— - ——— ] ————— = —— — o —
______ i - — - 4
A% 00
_______ S e e e e ——————
4000 -
oS 3 Hookit O & BOOKHE Of & SO0 O] L O &

CPell ¢]3 KT @ A FA2-48S =443 100dk 74 o5
of we} oF 4dB¥ Ay, Fuk4 o]E Hol& 377dBm, 700Kz ©] & A]
-25dBm, 1Mz ©]5A] -39 ~ -40dBmol #xZ31 ¢t}

[ 4-13] KT @ F209 4489 =425

=]
KT SH Ao =472 (@100, dBm) 0= A - & H43}2F H|1(dB)

oolod
Ol X | 700kkz | 800kHz | 900kH 1MH: 700kHz | 800kHz | 900kHz 1MH:

= o

EM-5500 7.00 -25694 | -30.83 | -35.73 | -40.62 | -32.94 | -37.83 | -42.73 | -47.62

e-free 3.02 -2595 | -30.26 | -3451 | -38.80 | -2897 | -33.28 | -37.52 | -41.81

% CPoll °l3k AL CP A AQMU0AQ)e) A FAALY

F o= 0| S0l whE kT T =4I S 54 T & HE}H (dBm@10MHz)

10.00

- ——

ooo | W

EM-5500{CP)
500 | W
1000 | gy
% e-fras(CR)
-15.00 | W
2000 | %
%

2500 | e

-30.00 | t
s o0 | t
-40.00 T

-45.00 {_’)(’_/

o & ™ OO O & BOOIR O] & SO0k O] & 1 O
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806 824 849 869 894
AGPP band 13 UL 3GPP band 18 DL
3GPP band 19 UL 3GPP band 19 DL Sapanniy
815 860 ,
e B =, —
l 3GPP band 26 UL i | _ _ 3GPPbamd2sDL |
814 859

¥ PPDR 35 WA= 3GPP W] 27 Welld 71 Joie] A=
8 o2 vt wjAeke nEste] AR = e 27 Uy AladS
obel Wikl 809-824/854-869MkE e PPDRE wix| Hi= Hohd
1”“ S Sl wix sk 806-821/851-866MEE F i PPDRE ®iA 7Hs

s o}ﬂ]é_,éOH e PPDR ®iA& A s3tut OM‘ AEd5 718

é Q Qq% ] ;qﬂxl oLoLoq_ 7] T 7]1—‘5—0
Q738 FDD+ 809-814/854-859M7F IMT 7|
Fje] PPDR| 2 gshtha weisha ok

S
-
c
N

iy
N
rTI,
1o

_69_



Example narrowband PPDR frequency arrangements from Annex 3 of the recently approved
Recommendation ITU-R M.2015

'/,/7 per FCC Rules Part 90 \

Narrowband Narrowband b,
PPDR uplink 821 824 PPDR 866 869
806 809 ------ Narmwband 851 854 Eo-'ﬁfﬂfﬁff- NE.E’L’OW!JE.HE‘
PPDR PPDR
T PerIndustiy Canada: SRSP 502 —//
________________________________ | aGPPBamdzr |

Alternative broadband PPDR frequency arrangements to facilitate transitional co-existence
with legacy narrowband systems

——————————— ];r_o;(;b—a;& T Narrowband Broadband Narrowband
PPDR N PPDR
866 869

/’ i N | - PPDR ____
821 824
Narrowband Broadband

\‘ Narrowband Broadband
PFDR PPDR 824 PPDR PPDR 869
851 854

806 809

! * Note: 3GPP may amend
lower block boundaries to

807/852 MH= respectively.

Al Aspel whek A - sFEE 2 10ME AL =&Y
Ha A a8 ALA/R S S Al AQEF
?-_E_ ALSE S5l& S Sl
SEL; ot &k At sk ol &t
42 0MHz 8~12.5MH: 7.6~10.5MH:
10.3~14.3MHz 5.8~7 .8l
750MHz 7.1~10.71H: 6.9~9.0MHz
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1900-1920/2010-2025 S HoY Air-Ground-Air S Of== PPDR =
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2025-2110/2200-2290 =y K| FEFALRIA Sl
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24X
3400-3600(3400- 3800) ECEE' FoC ggoz g%;;; i;l/ﬂ SHrl a2 5=
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5150-5250 ECC 1 (08)04 |o|0] SSAMEOZ X|H

4. ITU-RY 475

A1A G 2] 694-790ME ol T3 WRC-15 9] A 1.2¢] wg}k WP 5D
A ATA S 700ME e AR (h)E =9 Foll dew, A A1AY
800MEz thel 2 APT 700Mi tHe] jdwfx|Qty} sty = Afdets 1
st A WA DA He ettt Fua g S8t o2A B
PPDR AF-&weto] At=ar )
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a7 [ 48 [ 48 [ 50 [ st | s2 [ 53 [ s4 | 55 [ s6 [ 57 | s8 [ 59 [ & [ & | e2 | &3 [ 64 [ 85 |

European TV channels

Region 1 800MHz band _ I

g 8
=

APT bandplan

APT spectrum
usable in EU

(29 5-2] A1AS 2 APT =dwj) x|k

B o] FEAASl HuE(Vodafone)> APT 749 wix|h2 A1A <
80OMH — ® =] 9F(791-821/832-862Mz) % T HH o=  APT ksl wjx|et
(703-733/758-783Miz) ol 2x30Mz2] IMTE wiX|slaL Xt el &3k 7}

Te 54 g% AT AL Adsn ok,

Suggested combined bandplan

Gobdtemedd Gfuk_zéll-té@qhél: T (to support full APT bandplan)
Downlnk (3 IMT Mobile Broadband
IMT Specialist applications (eg PPOR)

S PPDR (use in emergency)
Direct Mode (complementary to nefwork)
I IMT narrowband applications (eg M2M)

(27 5-3] 9= HuEo Agt

HEol e = 5 Aoy IH Agdoem e s&due dA
stol IMT A dufx] o}zfjol 2x5HMi(698-703/753-758Mk) T3 = lom,
T kEo] 48 AE(686-694ME)E AFESHAl vt X Aol

3 =
2x15M(688-703/743-758M) 7k <] &ek= Aolvh. =18 Wol #olxlE
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16) IRIS(Intelligent Railway Integrated(LTE-Rail Operation) System)
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