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SUMMARY

1. Title

A Study on the regulation for the facilitation of site sharing and

co—deployment of in-building wireless communication systems

2. Objective and Importance of Research

o In the building, common carriers build and use in cooperation with
telecommunication equipment etc. provides the various broadband mobile
communication service, gets rid of radio shadow areas between the
co-investment by reducing duplication of resources and prevent waste of

national resources.
3. Contents and Scope of the Research
o Surveying and analysis in-building wireless communication systems,
introducing the concept of broadband in-building radiation systems,
improving professional organization status.
4. Research Results
o In the paper, mobile broadband as extension line of equipment and

institutional barriers, Technical, economically to organize the review was

to clean up related issues.
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5. Policy Suggestions for Practical Use
o When reflecting the results of this study in a national radio policy,
telecommunication resources should avoid redundant investment of
national resources.
6. Expectations
o Accordingly, we are going to endeavor our study to improve and revise

the systematic unfairness and the unbalance of related Act through the

amendment of it in the rule of law respect.
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T SN Y] TlEv]Eel B AR A3x AlS5E o] wpEW o] F s}

AR W FUAHUAT 5 AT/ Aske] AFRe| AFF/E A - Bt
JEBATWAZANE B - ANTA - FAFHASL 1 PriAdel 4

AoAA, FM  ATA - ol s dsH(SKH e, KT, LGEel%) - UHF RFID -
WCDMA - WiBro + #4LAN - Wi-Fi - 9|4 DMB & &3 #tS o]&&Al A H]
25 AFst7] feixE 7 ol eTAAAAE] EA R #YE Jd=gE 5

slok st wAHel Atk

Wepd A%% vold tedd Buje o BN LS AFer] A Y
JFEATUAR AN e WA el A48 Wast gon, olud B oF
FATNARZANE o554 FANGAN E FHAE, A7), B, eteld
)5k ol BEATFUAZAN (R - ALADA - FASHAS 1 RN T T
Adolmz gl WA xaFA F&¥ F b WA ARwe =a9

wofef & ol

[

n = AnEa 9 8 (FCC: Federal Communications Commission)2] ¥4 ]
(CFR: Code of Federal Regulations) 7}d =ul o]& &AM~ #HA F4=3
frAFeE 92 Title 47 Telecommunication Part 22 Public Mobile Services<}
Part 24 Personal Communications ServicesollA &<dad 4 3}t dAx= AEH
Az"l Szk= PCS Alz"e] #3k Aol nj=2 X273 (blanket license)
A =
T FAZC A VerleS GAE A g vk vwh Part 22014 A&

ZA 7] (Cellular repeater & Signal booster)?} TW 44143 (In-building

it

=qstel $Qeta ek vTe AFe AxY F PCS B 4 7hed)

radiation systems)ell gt AFol= g1 = Adrk. AE FA 7] (Cellular
repeater 92 Signal booster):= A&ET] AMH[2oA A 5o WA glo] AFoR

N A =3 o] F = ke A E AFEAsheE nAY AH = pAskaL vk =3



%2173 (In-building radiation systems)© EFE WA B4EFA MAS 9
st 2EE FAEA], A, FUE gQHY, FEHANE SoE FAYE FA
AH| 2 A, AskE AT Hprotected service area)e] AxHo] AE T WA glo]

47CFR§22.99 Definitions.
Cellular repeater. In the Cellular Radiotelephone Service, a stationary
transmitter or device that automatically re-radiates the transmissions of base
transmitters at a particular cell site and mobile stations communicating with

those base transmitters, with or without channel translation.

In-building radiation systems. Supplementary systems comprising low power
transmitters, receivers, indoor antennas and/or leaky coaxial cable radiators,
designed to improve service reliability inside buildings or structures located

within the service areas of stations in the Public Mobile Services.

Signal booster. A stationary device that automatically reradiates signals from
base transmitters without channel translation, for the purpose of improving the

reliability of existing service by increasing the signal strength in dead spots.

47CFR§22.377 Certification of transmitters.
Except as provided in paragraph (b) of this section, transmitters used in the
Public Mobile Services, including those used with signal boosters, in-building
radiation systems and cellular repeaters, must be certificated for use in the
radio services regulated under this part. Transmitters must be -certificated
when the station is ready for service, not necessarily at the time of filing an

application.
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(a) The FCC may list as certificated only transmitters that are capable of
meeting all technical requirements of the rules governing the service in which
they will operate. The procedure for obtaining certification is set forth in part

2 of this chapter.

(b) Transmitters operating under a developmental authorization (see subpart D

of this part) do not have to be certificated.

47CFR§22.383 In-building radiation systems.
Licensees may install and operate in-building radiation systems without
applying for authorization or notifying the FCC, provided that the locations of
the in-building radiation systems are within the protected service area of the

licensee’s authorized transmitter(s) on the same channel or channel block.

47CFR§24.11 Initial authorization.
(a) An applicant must file a single application for an initial authorization for all

markets won and frequency blocks desired.

(b) Blanket licenses are granted for each market and frequency block.

Applications for individual sites are not required and will not be accepted.
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d&stE Anjola, AxALY V& AL 77 <E 22>, <3 23>, <F 24>,
<E 25>, <F 26> 9 <xF 27>3 2T}

7t Fdle A9 Vs A
Parameter Specification Comments
Model ERA-PT-ULH22K
UHF Band: 3807512 MHz
Frequency Range Low Band : 8007960 MHz
High Band : 171072170MHz
2 UHF Band/
Port(Input) 4 Low Band 107W
4 High Band
Port(Output) 4 Output 47Y
Insertion Loss 8 dB ©|3} 7 Band
L Low to High 80dBe]3}k
2212 ?:ti&?itBand UHF to Low 45dBo]s}
Y UHF to High 45dBo] 3}
Pass Band Flatness 1dBo] s} AL gF Y
Isolation 19dBe] &} ALEFa 9
Return Loss 14dB ALgFaEt e
UHF Band 120W/Total
Input Power Low Band 120W/Total CW
High Band 120W/Total
UHF Band 140dBc ©] 38}
PIM W Two-
Low&iligh Band | 150dBe ojaf | OV 2OW Twortone
Impedance 50Q

<3 22>
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Parameter Specification

Comments

Operating Temp. -30C ~ +70TC

Dimension(WxDxH)) 477(W) x 457.2(D) x 132(H)

Without Connector

Connector | In,OutPort | IN(N/Female)OUT(N/ Female)

QOutline-Finish Black—Spray

Body Material Fe
3T 3 o] k7] o = = E
<3 23> FUAAT) e Vet d-=d4 54
201048 N7 FI0H= 0
= = = =
= = s = = = = = S o S o
[ ) T 0 u o o o T N ©
[ ® o o 0 © o o - -
s = s = 8 R 8 3 2 e g 2 2 R
3 S g a ~ ~ N~ © ® © o o = -
< < © © - - - - - - - - ~N o~
<o «24M 4o, qou, PLIYE <10y, Lo
e SKT 4o SKT g KT KT KT " LGu+ KT Leu+ SKT ~ SKT KT SKT  SKT KT
o cOMA {gur  CDMA Yok LTE LTE PCS  pCS PCS  pCS HSPA+ WCDMA  WCDMA HSPA+ WCDMA  WCDMA
TIRx Rx |1 Tx LTE Rx Tx Rx Rx Tx Tx Rx Rx Rx Tx Tx Tx
Rx Tx
Il fe=] Sk o o) D ol o
<19 49> B Adv)e 2T Foa gjele] 74

Gl ok AZE R A BAY Aol Bad T BRI Fu]Hof
QA ohstel ARlze] Ast £ ZA4o] o] FolAA olUF BAZ B AT
AL W74 JAA F8(A% Aol S24H A 4ol FAAL T LS
BAEAREAN S o) BEATNARANE A ol BE F1L7ES 4
How AT

SAAR A 2011 =

9l LTEAW 28 Zsto] AA9 o S5AMu 20 As
35 WS 83 5 AE FHY B EATWHZAY
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Frequency Sensitivity 0.5 dB Max

Isolation 8.0 dB Min(887108MHz)
/10.0 dB Min(380M™2.7GHz)

Impedance 50Q

Operating Temp.

-30C ~ +70C

Connector In,OutPort IN(N/Female)OUT(N/ Female)
Finish Ni-Coating
Housing Material AL 6061
Dimension(WxDxH)) 108.0(W) x 67.0(D) x24.0(H) Without Comnector
<E 24> FHFEArIe 71E A (2way)
2) 3way Wul7]
Parameter Specification Comments
Model ERA-SPL3-20(1:1:1)
Frequency Range 83.0 ~ 2700.0 MHz
Insertion Loss 4.0 dB Max
Return Loss 10.0 dB Min
Frequency Sensitivity 0.5 dB Max
Isolation 75 dB M'in(SSNIOEBMHZ)
/10.0 dB Min(380M"2.7GHz)
Impedance 50Q
Operating Temp. -30C ~ +70C
Dimension(WxDxH)) 150.0(W) x 104.0(D) x24.0(H) Without Cormnector
Connector In,OutPort IN(N/Female)OUT(N/ Female)
Finish Ni-Coating
Housing Material AL 6061
<3 25> FUgEur1el 71& 4 Gway)
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. A& (10dB) ¢ 7]t A

Parameter Specification Comments
Model ERA-CPL10-20 Dual
Frequency Range 88 ~ 2700 MHz
Insertion Loss 0.7 dB Max
Return Loss 20.0 dB Min
Frequency Sensitivity 0.5 dB Max
Coupling Value 10.0 / 150 £15 dB Dual
Impedance 508
Operating Temp. -30C ~ +70C
Dimension(WxDxH)) 212.0(W) x 27.0(D) x185(H) Without Comnector
In,OutPort IN(F/Male)OUT(F/ Female)
Connector
Cpl Port N-TYPE Female
Finish Ni—Coating
Housing Material AL 6061

<3 26> #AEF(10dB)e] 7]&t4
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2k B <tElve V&t A

Item

SPEC

Frequency Range

380 7 2500MHz

Bandwidth 2120MHz
VSWR > 1:19
Gain 3.0dBi (NominalPeakofBeam)

Azimuth Pattern

Omni Directional

Elevation Pattern

>25°

Max Input Power

5.0 Watts, Max

Nominal Impedance 50Q
Polarization Vertical
Temperature Range =20 T+40°c

Passive Intermodulation Level

110dBc (1Watts x 2Tone)

Input Connector “N” Type Male
Dimension 0225 x 212
Weight > 0.8kg
Radome Material ABS
Radome Color 22 3|4

,89,
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Band to 380—512 =45 52 33
Band 800—560
Isclation 17102170 =75 B7.A7
380-512 =45 B2.26
17102170
800-560 =75 B2 61
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1) 715 o534} Y F83F Ag7lo 450MHz 48 LEE Frlete +%
2) 9F8 4X4 2dy} 4X1 29 F J Type

7} 4X4 Type : ©|

) 4X1 Type : ©]
3) SKdleF F471 =9 800MHz + 21GHzE & 7] o¥ TERZ 74
4) KT TA7] &8 O0MHz(LTE) + 1.8G + 21GHzE 3+ 7l9] JeExez 74
5) LGU+ F417] &% 00MHz(LTE)+1.8GHzE 3 7o d¥HxTEZ F4
6) WYl 22 AdEE O-RINGS AYste] W ste]oF o)

%= 3AF XE + HOMHZEE(YEXE 2 &
F 3AF XE + SSMHZEE(YEXE 47, SHEXE 1)

T = A, SK N edma, WCDMA), KINCTEPCS WCDMA), LGUHLTE, PCS)

o

440~450MHz,824"8%4MHz, 905™960MHz, 175071870MHz, 193072170MHz

Insertion loss | 7.0dB °]s}

FEZ}

isolatioin | 20dB ©]% (LGU+ LTE to KT LTE 50dB)

Return

loss 18dB ©]H(VSWR 1.3:1 ©]s})

Max input pwr| 50watt |’ H(FEXET), AWF AL 20watt o]

450M,cdma,LTE : 5watt, PCS,WCDMA : 20watt 7]

PIMD 2nd, 3rd PIMD -150dBc ©]3}

s 2tk odnerLTE, LTELTE, cdmercdis, peses, wodme-wodia
/O AMYH N female, MR F-2 =%
Tz Hybride type (PCB, T-junction %)
=827 <= -30~+60% / F= 5~B%(LFTE)
Size(WxHxD) | 420 x 200 x 50 mm ©°]3} (AH49E 2 B&A A9, §971%)
A (kg) 6kg °lst (F7ts)

A% (Grms) 2G

<#

1> 4X4 type o] &34k LR & &+t FAHAEAR7 ] Vev]E



T 5 L1 S dg AdEd
2R FM | 440~450MHz 1.0dB
CDMA | 824~839MHz, 869~ 884MHz 2.0dB
SKe e &
WCDMA | 1930~ 1960M, 2120~ 2150M 2.2dB
LTE | 905~915MHz, 950~ 960MHz 2.0dB
KT PCS | 1750~ 1769MHz, 1840~ 1859MHz 2.0dB
WCDMA | 1960~ 1980MHz, 2150~2170MHz 2.0dB
LTE | 839~849MHz, 884~894MHz 2.0dB
LGU+
PCS | 1770~ 1780M, 1860~ 1870MHz 2.0dB

¥ EZ} isolatioin

20dB ©]’ @ PCS to PCS, WCDMA to WCDMA

20dB °]’% @ CDMA to LGU+LTE

50dB ¢]“¢ @ LGU+LTE to KT LTE, CDMA to KT LTE
50dB °]’¢ @ PCS to WCDMA

50dB ¢] @ CDMA to PCS/WCDMA

50dB °] @ &W-E to CDMA/PCS/LTE/WCDMA

-0 T ©

Return loss

18dB ©]4H(VSWR 1.3:1 °]3})

Max input pwr

CDMA/PCS/WCDMA/LTE : 100watt o]’ (JHEXET)

2HFEE  20watt oA+

20watt CW 2-tone &7,

H

2nd, 3rdPIMD -150dBc ©] 3}k

PIMD A 2E-tiEdie] (OVA-COVA RCS-RCS WIDVA-WODVIA, LTELTE
/O AYE | N female, MW 2 3%
TZ Cavity =+ DR type 5 (£ +x ¥3h
R R | +5-30~+60% / % 5~9%B% (LT Tx)
Size(WxHxD) | 430 x 290 x 160 mm ©o]a} (H9NE 2 Hepall A<, 3 7ks)
A (kg) 11kg °l3t (F27Hs)
%5 (Grms) | 2G

<HE 2> 4X1 type ©1E3AF ARG F LS+ AT B A9 V&V




2.

o

&

1)

2)

3)

Fod Euvle] VlerlE

e Zul7le NEES oy

100watts 5 ZE871<F F3e] 20watt 9 #5 €L HITE BHir 2

7% tAE Ay

71E ol&3ALe] F&3F §olv)Fol 450MHz 2 F-EE VEVES F

7hste] A4

71E ol E3Ake] F&s Fovlwel wste] wold Fug g9 oy

3o 4kl 0.1dB 2 VSWR 0.1 71+& ¢+3)

7h) 71€ 800MHz ~ 2.1GHz 25919 thZolA 450MHz ~ 2.1GHz
47v) 0] ez o7 Z7}

) VSWR 1.2 — 13 22 ¢3}x $488 03% 24

th 0.1dB F7F &4 diste] 23%<] &xo] HAs, 450MHz o< <]

4) FFTx22 AYE s O-RINGS A9t WA stofof gt}

P T4 (100watt 5 2%)

=52 W9 4407450MHz, 824"894MHz, 905"960MHz,
175071870MHz, 193072170MHz

4 A 9hH] 1.3 o]s}

34 dYd~ 50Q + 59

L H & 111 1:1:1

s 3.4dB o] s} 5.3dB ©] 3}

o 4844 100watt

PIMD(43dBm@2tone) 22}, 32k -150dBc ©] 3}

9217 A= 20dB ]

e 2/ S ~40%="+70% / 5% 9% (FTE)

= Ad&E8 5 N female

T

T-junction type | T-Bar type

<HE 3> Fgd Ealr)e 7% 7] Z000watt )
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L T4 (20watt + 5%)

=3l W9 440"450MHz, 824"894MHz, 905 960MHz,
175071870MHz, 193072170MHz
74 2 9} 1.3 °]3}t
A dad~ 50Q + 5Q
v H & 111 73 1:1:1 2:1:1 1:1:1:1
o AydEsA 3.6dB 21/61dB | 6.1dB J/iB | 7.1dB
o 4849 20watt

PIMD(43dBm@2tone) 22k, 32+ -140dBc, 5% -160dBc ©] 3}

92t A 20dB °]%

|4 2=/ F= “40="+70% / 5%795% (WF-x)
719 E d=9 EF N female

Z= Wilkinson Type

<HE 4> Fd Fa)r)e 71&7]F(20watt )

3.3 <tHve] 7lsrE

FS otEve] 71Er = ot 24h2A FAET

D &Yty sixgtelvel tat #4848 42

2) 71 o]&3Ake] F&3 Fo7)FEel 450MHz 2 FEE EES F
ate] A4

3) 71 ©183Ake] F&38 ForiFel wiste] Wold Fukg vos ¢}
Stely ©] 53 VSWR 7S A&
7h) 71 800MHz ~ 2.1GHz 254]¢] o Zex 450MHz ~ 2.1GHz

479 BAZo g =7} ¥

) VSWR 1.2014 1302 ¢3}A] $4E& 03% @4
th 0.1dB F7F &4 diste] 2.3% o &4 @As, 450MHz o) 4 <]




124 ( Omni type )

Zaa gy 440 ~450MHz 824~ 960MHz 1750 ~2170MHz
o5 0dBi °]“¢ 0dBi ©]”¢ 1.5dBi ©] 4
S k] ZH(-3dB) 3605

T2 9EX] ZH(-3dB) 60 = °]% (TBD)

A VSWR 2.0 2.0 1.8

A 3} 72 |zt

32}, 5% PIMD
@10watt, 2tone

-140dBc °]3s} / -160dBc ©] s}

3gd=EAH 10watt
T4 dIdx 50Q
A g N Female
7178 &4 JE 7|5 §l%, 7Ief 54 TBD

<¥ 5> Fd 9 <reEHve 7]+ 7]F(Omni type)
Ela T4 ( Patch type )
T g9 440~ 450MHz 824 ~960MHz 1750 ~2170MHz
SIR= 3dBi ©|4 4dBi °] % 7dBi ©] %
T3 Hkx]ZH(-3dB) 405 o)A+
2 WXz (-3dB) | 40% o)A+
7 %-HH] TBD TBD TBD
H) VSWR 2.0 1.8 15
H} = Az}

32}, 5% PIMD
@10watt, 2tone

-140dBc °]s} / -160dBc ©] s}

3-&Yg="A 10watt

3 dvd= 508

ZaREIR= N Female

77A EA FREE +-30%, F$29 +-90%, 7IEk 54 TBD

<

=5

6> Foy <reH Y9 71+ 7]+ (Patch type)
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D DRTEFIRERERT D,

2 BEOME

ErREENEHTNERRRETOERY AT AICE S —ERERHE UL D ETEE
BIC, BEYATAOHESRREEER L. CNEERRIHE TSR ERES
[CEHSTREAEATE LT, BV 20ERBBO—SIEREIT D,

P OEETE  AEEA
XiSihlE C BEEE, i, BES, ¥E. WM. FEBUNESTHE
T RIS (mRIEEA
HOPOHFEREINT T S5 OO 10 SREDOERY
T maE 12 (EEE100KEnEs2./3)

1/2 LEEA 1/2

(RIS (T 71/ ) (G

EEEEENE b
— QJ

A

o
AR
({mXEEHEA (10 FRDORAERD]
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TRENL\XIRBE I

| EEEE U RLEOATOLHEEDIC LY ERSGEAL SN, SEEFSMNRATE
EVMEECELT, BRPHEREZFREL THAFERSERNAARICTINE, BROE
ERRIRERET 5. 5

1 HEOHRE
EEERE O RLEICBOT, BRPREZOBHETS AEAICH LT, EbtE
DEERAO—HEMENIT S,

E1.72 aiEEA1/2
T EBEIEK AN
4 F&EiE - EEERFURILF
7 BhiER  c BRPMESR (BRERN. Xr—T0LE%)
I Eo#shE:. 172
2 A A—-TH

() RAHAHAOHE

[HENEESED o HIL]

3]
AL, R

A

&
%é
FEFERALBERBLOMORENE~LEMILY, ERRCERETICLCLURB T IEEREME.
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