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SUMMARY

In 1992, WRC had decided global spectrum bands for IMT-2000 services
and at WRC-2000 resolved additional spectrum bands for IMT-2000. For
preparing next generation mobile communication system, new spectrum
band is required to implement system beyond IMT-2000(IMT-Advanced) in
near future(after 2010 years). Therefore WRC-2003 resolved agenda item
l.4(resolution 228) which is considering spectrum allocation for
IMT-Advanced. Over the past few decades, intial discussion of
IMT-2000(including 3G market) was focused on developed countries to
acquire by occupancy of national profit. But these days  the next
generation mobile technology is derived from among the three asia
countries(Korea, Japan, China). In mobile communication market, new
spectrum procure is very important for market acquisition and national
economic benefit. Therefor Next generation mobile communication field
among the IT 389 New Growth Moment Project of MIC has a hired
meanings which is recover our international competitiveness on mobile
market over the simple meaning of technology advantage.

This study purpose is developing a new spectrum band for new mobile
communication service and ultrawideband(UWB) service among the IT 389
New Growth Moment Project of MIC. In order to achieve this ami, Radio
Research Laboratory of MIC has performed radio resource development
project considering international/domestic basis from 2004 year. In this
report, our project performance activities are enhanced of RFMS program
function and are described containing WRC-07 preparation activities of
new mobile spectrum band including WP8F and TG 1/8 candidate bands

preparation activities including interference analysis.
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0dBm/50Miz(e.i.r.p)

A
<FHF 1>
A59 ol AT

[J ®]= (CFR Part 15)

o Az, A7), A8, A4 AHE FA

o 960Mi ©1’F UWB 717]1¢] =¥ HF %2

- AT 8A 299 Fya= UWB iy
o UWB 7|&AHES 93 7143 HaAd

- FEH HEGZAL

o &S SASH=S AA3

Z ol N EgE ojo} 3

ZF 5 102 oW

- 28 UWB ols#oltT 23.6-24.06o A =HHoll A 38°(2005' ©]F

30°)0]8 Zt=oA 25dB(2010%d o]F <= 30dB, 20149 o]F =
35dB) #AH=S AT A
o 9kl ~ 960M: WAFEE(GPR, HZ94 #lolH)
T 3= (M) AAZE (N/m) 47149 (m)
0.00970.490 2400/F (kiz) 300
0.49071.705 24000/F (klz) 30
1.705730.0 30 30
30.0788.0 100 3
388.07216.0 150 3
216.07960.0 200 3
o W= WA=
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UWB EIRP DENSITY, dBm/MHz UWB EIRP DENSITY, dBm/MHz

UWB EIRP DENSITY, dBm/MHz

-40

[ -41.3 dBm/MHz
-45
-50
.1 106
1.99
-55 T
-60
RNSS
BAND
-65 [NOTES:
0.96| 1.61 L. UWB EMISSION LIMITS ABOVE 960 MHz ARE BASED
ON EIRP MEASUREMENTS USING AN RMS DETECTOR
IWITH 1 MHz RESOLUTION BANDWIDTH,
[2.US LIMITS APPLICABLE TO UNLICENSED,
-70 INTENTIONAL RADIATING DEVICES ARE SHOWN IN
[DOTTED LINES.
. BELOW 960 MHz TABLE 2 APPLIES
™ \ [ |
08 1 5 10 20 30 40
FREQUENCY, GHz
B 4ol AFR| A E)
E<
<GPR9’]' == oc:;] o]'}\ = 1:|>
40T T T 1 1 1 111 1.3 dBmMHz
FOR EQUIPMENT OPERATING WITH CENTER
RNSS | FREQUENCY Fc and Fm BETWEEN
-45 BAND | 1610 and 10600 MHz
161 ‘
-50|0.96]
106
-55
-60
-65 [NOTES:
1. UWB EMISSION LIMITS ABOVE 960 MHz ARE BASED
[ON EIRP MEASUREMENTS USING AN RMS DETECTOR
WITH 1 MHz RESOLUTION BANDWIDTH.
[2. US LIMITS APPLICABLE TO UNLICENSED,
-70 INTENTIONAL RADIATING DEVICES ARE SHOWN IN
[DOTTED LINES.
. Bl LOW‘ 960 MHz TABLE 2 APPLIES ‘ ‘
™ \ [ |
08 1 5 10 20 30 40
FREQUENCY, GHz
W= gl o A Al 2~ E(2)
< = [SRNe} Al L= 2 >
40T 213 dBmNHZ
-45
-50
3. 10.6
1.99
-55
-60
RNSS
BAND
-65 OTES:
0.96| 161 1. UWB EMISSION LIMITS ABOVE 960 MHz ARE BASED
[ON EIRP MEASUREMENTS USING AN RMS DETECTOR
WITH 1 MHz RESOLUTION BANDWIDTH.
[2. US LIMITS APPLICABLE TO UNLICENSED,
-70 INTENTIONAL RADIATING DEVICES ARE SHOWN IN
[DOTTED LINES.
.8 LOW‘ 960 MHz TABLE 2 APPLIES ‘ ‘
™ \ [
08 1 10 20 30 40

5
FREQUENCY, GHz

< B =H>

UWB EIRP DENSITY, dBm/MHz UWB EIRP DENSITY, dBm/MHz

UWB EIRP DENSITY, dBm/MHz

-40 [ -41.3 dBm/MHz
-45
THROUGH WALL IMAGING SYSTEMS
WITH UWB BANDWDITH BELOW 960 MHz
-50
199
-55
-60
RNSS
BAND
-65 NoTES:
0.96 161 L. UWB EMISSION LIMITS ABOVE 960 MHz ARE BASED
[ON EIRP MEASUREMENTS USING AN RMS DETECTOR
ITH 1 MHz RESOLUTION BANDWIDTH
[2.US LIMITS APPLICABLE TO UNLICENSED,
-70 INTENTIONAL RADIATING DEVICES ARE SHOWN IN
DOTTED LINES.
BELOW 960 MHz TABLE 2 APPLIES
% [ L] [
08 1 5 10 20 30 40
FREQUENCY, GHz
HE gl XAl 2~ E(])
<HF G FAI =" (1)>
-40 [ -41.3 dBm/MHz
-45
-50
RNSS
BAND 1 106
0.96 161
-55
-60
-65 NOTES:
[ UWB EMISSION LIMITS ABOVE 960 MHz ARE BASED
[ON EIRP MEASUREMENTS USING AN RMS DETECTOR
ITH 1 MHz RESOLUTION BANDWIDTH
[2. US LIMITS APPLICABLE TO UNLICENSED,
-70 INTENTIONAL RADIATING DEVICES ARE SHOWN IN
DOTTED LINES.
B LOW‘ 960 MTz ABLE 2 APPLIES ‘ ‘
% [ L] [
08 1 5 10 20 30 40
FREQUENCY, GHz
<FAldlel >
40T 213 4Bz
-45
-50
29.0
-55
|
-60 ‘
220 31.0
-65 NOTES
[L. UWB EMISSION LIMITS ABOVE 960 MHz ARE BASED
[ON EIRP MEASUREMENTS USING AN RMS DETECTOR
ITH 1 MHz RESOLUTION BANDWIDTH
[2. US LIMITS APPLICABLE TO UNLICENSED,
-70 INTENTIONAL RADIATING DEVICES ARE SHOWN IN
DOTTED LINES.
RNSS BELOW 960 Mz TABLE 2 APPLIES
BAND ‘ ‘ ‘ ‘
-75
0.96 161 ‘ ‘ ‘ ‘
08 1 10 20 30 40
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-40 [ -41.3 dBm/MHz -40 [ -41.3 dBm/MHz

-45 -45

-50 -50

-55 -55

-60 -60

-65 -65

UWB EIRP DENSITY, dBm/MHz
UWB EIRP DENSITY, dBm/MHz

-70
RNSS RNSS

iz BEL(
BAND ‘ ‘ ‘ ‘ BAND ‘ ‘ ‘ ‘

B oz [ L] \ '75 [ L] [

Ov‘96 161

08 1 10 20 30 40 08 1

5 5
FREQUENCY, GHz FREQUENCY, GHz

<A A A zE> <29 Fol B AlzE>
OO0 9 (84 ECCel ¢t AEgd)

o UWB AH& 24 (4 wals wasa o)
- 2.3 1] 3) A
- 9% QMEIUYE o] &3 A9 Huet JHiA A
-EE2, &, Hg7) HAHE FS
 FE7], Aol 58 AqF= AL HEFY

o AU eirp. =9

10 20 30 40

= e A B PSD A BL PSD
(eir.p. dBm/Mi) (eir.p. dBm/Miz)

1.6 Gz <] 3} -90 dBm/Mi -50 dBm/50M
1.672.7 Gz -85 dBm/Mi -45 dBm/50Miz
2.773.1 (Hz 70 dBm/Mi -30 dBm/50Miz
3.174.95 (Hiz =70 dBm/M -30 dBm/50Miz
49576 (lz 70 dBm/M -30 dBm/50M

679 Gz -41.3 dBm/Mk 0 dBm/50ME

9710.6 (Hz -65 dBm/M -25 dBm/50Miz
10.6 Gz o] 4+ -85 dBm/Mi -45 dBm/50Mik
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3.1~4.956 AN HAUFHFHAEEE -41.3 dBm/Mi(eirp), HNHF
A8 0dBm/50MS DAA A A= 3 &3e AL AA

3.1~4.950 thollA Hu duty cycleS 1% 5%, 1A 2t 0.5%,
NG FAE LT 41.3~-45 dBm/Mi(eir.p), HNHFHE 0dBm/ 50N
2 38 F Ids Ad

3.1~4.95(l; oA T2 7Hd¢kst Ve AdT+E AA

4.2~480z tHEANA 201036¥€304 7 A HhHFAHLE 413 dBm/ M
(eirp.), FUHFHE 0dBm/50Mieir.p)E LT & AL

o 7IEALE}
- UWBe FAuE Fi$F£(PROE IMEE 94 &S A
- 4d UWBAEA9] 80| §l& 4% 102 oo AFS FAT A

iV

o 240 WA A-52F SRRE] 7= 2 FaAHY
- 241500 + 250 NN HANFIEHAHLE 413 dBm/Mi(e.irp.), Hdh
HFHAH I 0dBm/50ML(e.ir.p.)

40
24.0524.25
20

-20 1
21.5 26.6

—-40

-60
.6
-80

el

E.I.R.P.[dBm/MF

-100
02 4 6 8101214161820222426283032

Fot[GHz]
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240524250 M HHg TAE ske Ae HY AFHE
20dBm(e.i.r.p.)(-10dBm ©]/3%] 73-%- Duty cycle 10%)
23,6240z A -74dBm/Miz  ©1/d, RASTIE+ (312 5149) ARGl A
S57dBm/ME o] o2 WAL= 7]7|&= 7.‘11‘4-7‘( T FHIA AFoE
S HEE Jss 7HE A (AF 7lse 20079 7€ 19FEH A
g3, oA £E02 HFEZ 17)
- 240l ok G2 20131 6 30U7HA] SAIEE SRR AlLFlo] ARSH AL
o] wred w7HA] 85 s)-85taL, o] Fol= 79z tHHRE A
- HIZHEF HIHS E V|dte g 5§
- 240y T ) AR 2eF = A= AR £ 7.0%E 9A olof &

o

o CEPT9] 79t SRR 7]&2 FQAtd]
- 77~816 FFolA HFHRHLE 3dBm/ME eirp. FFHFY 55 dB

gl
meirp)E HIZMHY HIES 2O R &

77781

E.I.LR.P.[dBm/M\

0 20 40 60 80 100
Fa4[GHz]

- ZpFel ZERS Aol HAEddEgE =t 9dBm/ M eirpE ZHSIA
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o AIFAl JF ﬂ%f‘& UWB 7]7] 982 479 §
UWB 7]7]¢] EA4° wgt & + dve A

o UWB 7|77} XUFEA Aul o] wH s GEgFS A 0}71 HoHH UWB
7171 &4, g8 Aul~ 54, BE 8744, &
S5 e A
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1750-1780Mz | Rx #lo]& 41 =2 dB )
e dH s A,
1‘/\1 Zgld= = 5 3T ] 08 %)
(18-95 869-894 i/ AW =123 W, N = b, o) %H: st ?fl] B B ?ﬁi ]::ﬁ))élodg)ﬁl/i] ;
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Radar G241 HElY ©] 528 dBi|  Al4=6dB, ol A Az, 5.1 =1
6dBUENH | Af A A ' i
A
I/N=8 dB +
DME/TACA Fgaokd  |dd A,
N 960 - 1215 Mk | =41 <FHIY ©]5;0dBi | Al=6dB, |5m ©] 743 7, 76,5
6dB THEHA] | A B 24 '
Al
FeAd AT
6dBE weld | te(100
DME/TACA CW A | g Rercene
N 960 - 1215 Mtz /\/\]Koims dB“‘ZWHZ’ . | threshold E}’\ 24 5 UWB/km),
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o IMT-2000 ¥ IMT-2000 ©]& AH]2

4F/2¢| Fae UY | H49T 54 |2z 3| 24 Auge | UWBeiro e
(dBm/Mk)
171 A k> b
IMT-2000 | 1710 - 1885 M I/N=-6 dB 2 gff;‘:; . -84.6 & E”% ﬁ“ 7l
A 2=
IMT-2000 | 1885 - 2025 M I/N=-6 dB 2 gfﬁﬁﬂ; . -85.9 %21357 I
A 2=
IMT-2000 | 2110 -2170 Mz IN= -6 dB 363;?0?,;‘:'7’ g 85 E}QQHQA
=
A 2=
IMT-2000 | 2500 - 2690 Mz IN--6dB | E;f"ljl,jﬂ; g 83.1 %%;357 ]
=
(CDMA-200 | 1710 - 1885 M
0(1X #I3X), 1885 - 2025 Mz | 22 ote = _0dBi
TD-CDMA, T2 O}Ij]FL]— ;]d% =0 dBi, Bl 7hAL,
| A =) ol
W-CDMA, %4 %+9;-101 dBm (DECT), | IN--6dB | 20emeol#71el, 8010 -87.5 7] F417]
TID-SCDMA, -104 dBm(UWC-136 TDMA 3amil, D
DECT, 2500 - 2690 Miz ) 105n31(B e ) AeTNAREA
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h=0to 30m ¢! Lo =
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30m ©] W] = Device”7}
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ez e, 7] A7)
IMT-DS - e B3} 22 =0t03dB, | E(call)®] % ﬁﬂ}_‘at.]il: 1¢ for LoS 1601){)% = '70&‘1“”\3 1 - 1.]5rTn, k
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WEDMA) 20 1 ﬁNFjg dfj dB weyl FAEA Al | AEY £A220 dB, k] S=217)
W WOl 186, |H% oA e =0.1m
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= o A~ N = R o 5 =
1) UWB 7|717F &2 2 FAlsthal 714, 100% 23 A5
= s X © S
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= 2~
o FA H&EF(WAS)
A7/ 4| FA4 99 | HAQE = nE 72| 24 AdFe UWB e.ix.p o) 3
(dBm/Mk)
EORTE
WAS/RLAN | 5150 - 5350 M <5dB7& &4, N 6dp | AT U for Sm 413,
802.11a <10 dB NF and then 1/t4, o]AA# =58m 1)
UWB free 9 % =Im
_ ATk,
WAS/RLAN | 5470 - 5725 Mz I/N= -6 dB 36.0m o] 721 2] -66
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- A7 i}
G217+ =;-84 dBm to Ao 1n2 Ay 5135 0147 €
WASRIANT 2400 - 2483 Wy -93dBm, IN=-6 dB ﬁ;tﬁ;i/rlf forsm 5.9m 21)
. ER SN _ ) 219 60.6. o] 2
F8 <4 +NF=10dB UWB free 91 =1m 3 9]:-60.6; ©] A4 A 2] 2.3m
Aggregat]on 0. 2 UWB
/m N
WAS/RLAN <5dB 7@ 4, SINR1dB |, 59.3; 43k A% 0.5
5150 - 5350 Mz Pl vt E e 2 e for 5m f ~
802.11a <10dB NF =k and then 1/r4’ -48.3 ; A3 A5 0.04
UWB free % % =lm
Aggregation 0. 2 UWB
4417+ %= ;-84 dBm to F2 m?, 135 7] 2=
WASRIANT 2400 - 2483 iy -93dBm, S [ann 9 1F for Sm A »}} ;ﬁl o
: TF@<E +NF=10dB = and then 1/¢4, e T
UWSB free %9 ¢ =Im
<5dB 74 &4, S,
<10 dB NF, A, 2o e .
WASRLAN| 51505350 Mz | 802.11a 4171 =-65to | 10%FER MCL, o ;«1]7731‘];1 Lhods. 1)
: -82dBm, A 147 for Sm o
A nkek obe L o] 5 =0 dBi and then 1/r4
= 2= = . o) S =
1) UWB 7|77} &2 &2 $4%okal 7Hg;100% 24 Al
= =
ofm}Fo] AF(AS)
oo =g ooy = =z| 7244 X UWB e.ir.p -
QAR/E8| FAE A | NMYY B4 | us lE| B4 Adde B eir =
QHElU Alo] & &4 =3 dB,
A Ak NF =1dB, n{ow 7HA,
>~ |1260-1 300 M, Rx BW = 0.4 kHz for Morse . P "‘M
o) A mp( L2 > g R
# °73);$J__;j and 2.7 kHz for SSB voice, 1dB <3 MCL(Mlmmum 85.5
B QHE| L} o] 5 =22 dBi on Coupling Loss)
boresight
Qe Alo] & &4 =3 dB,
=] A} NF = 1dB, E{‘f ﬁ”&é, :
= Rx BW = 0.4 kHz for Morse, - e 4,
o] A mp( O _ i > ==} -
l f/:jf_—ﬁ,_‘;—r 2300-2450 Mz and 2.7 kHz for SSB voice, 1dB <1 3 MCL(Minimum 65
QHH M} o] 5 =25 dBi on Coupling Loss)
boresight
Qe Aol & 4 =3 dB,
A by NF =1dB, 100% 224 3} Al
&, Rx BW = 0.4 kHz for Morse. . 23 =4 -62 : boresight
o] 2] up( O = _ ' s ol s s
?l f’zf(J) |3400-3500 Mz and 2.7 kHz for SSB voice, 1dB <15} MCL(Minimum -55: off boresight
! QHE| L} o] 5 =27 dBion Coupling Loss)
boresight
QteL} Aol & =4 =3 dB,
A Ay NF =1dB, 1$0% 248k A,
} = Rx BW = 0.4 kHz for Morse. o a3 =4 -57 : boresight,
o] 2] up( O _ ' 3 =] 5 5
7l Ox‘fjii_)r‘r 5650-5850 Mz and 2.7 kHz for SSB voice, 1dB <3 MCL(Minimum -51: off boresight
) QHH| Y ©] 5 =30 dBi on Coupling Loss)
boresight
SHelL Aol & &4 =3 dB,
AR NF =1 dB, 100% 34 5} A5
&, Rx BW = 0.4 kHz for Morse . A3 7] —“M -59 : boresight
O A 1} (0. == B ] > 9 ;
# ?x‘%gj 10-10500 1,047 7 Kz for SSB voice, |} 9B 2% |MCL(Minimum -46: off boresight
QHH| Y} o] 5 =33 dBion Coupling Loss)
boresight
= = . o & 2=
Z1) UWB 71717} A& o2 $A3 Tk 7H4; 100% &4 A5
=i
o 71’¢ dlelth
_ UWB e.ir.
4%/¢8| Fhs U9 | HAYT 54 (2B F| 24 Adee JE e ¥l 31
(dBm/Mk)
33
QHE| U o] 5=47.5 dBi, [11000 kr o 613
St} 0] = 30m evices/km”, -61.
ohe| L} 2 2527 A 5
1delelnt | 27002900 Mz [etE|L} o] 5 =45.7,43,39 |UN=-10dB [59],
dBi, 50 &4 3k dev1ces/km2 ) 7
QHE| L} 0] =7 t0 29 m(*3 20 % 41 <], 80% A B
1+ 16m) 2§ 7% 75}
. 9],
QHElL} o] = =3 3 dBi 81 dovicen 2
Zlgelele|  93009500M |SlElvt o] = Sto Ism(F [IN=-10dB |30 55 i P -60
H = £
10m) A5 7k A 5
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=
o 1Y T (FS)
AR/8 8| FAe U | N49F 54 2z AE| vH Agge | UYD eLre Lk
P-P QFE| L} o] 5 =41 dBi,
P-Pand {1000 -3000 M P-MP QFH| L} o] 5 =16 dBi _ Im o] A Az | A
P-MP NF(2 2]) = 5 dB, UN=-20dB 1914 Fwa 76.5
NF(2 )= 5.5 dB
P-P QFE|L} 0] 5 =41 dBi, 2 Jo)
PMP  [3000-6000M  |P-MP tEIL} o] 5~ 16dBi [UN=-20dB [} Ll e 765
NF(& $])=5dB =
= . Urban (10000
_P o} o =
pp [o000-712su [P HLR OIS =4TABL 5o ap [UWBKm, 20% 4191, -60.5
5% &4 AlF)
= . Urban (10000
_p OFE =_
pp |7i2s-ssoow [P UL OIS =4TdBL o ap [UWBKm, 20% 41 9], -60.5
5% 4 AT
= . Urban (10000
_ _pP © = =
Ppiﬁ‘[‘l;d 10.15- 10650 |00 ffﬂ;‘ 15 =40dBi, | N 204 |UWB/Km, 20% 21 9], -54.5
5% &4 AT
po = _ ;
ppand 212360k o ;ﬂg °15 =40dBi, Ageregate =72 o]
pMp  |2425-26.5Clh FWA AlE] obeu} o= —1g |VN=-20dB |LH7FFS ® el 1pets] -50 to -60
27.5-29.5 (lkz . EA
dBi
o o
o 1A FHF
4F/28| FAF U9 | H49F 54 |2z E| a4 Adge | UWBeiro e
(dBm/Mk)
10-20 2
5725-7 075 Mz ISPSIN = _ . devices/km”,
AFsFel = |7 900-8 400 M 1*2]0°K;fﬂ;1 OIS =35dBi. |\ _ 50aB |41 50 % UWB, 413
ERCERSES 1 AEEA,
10dB A &&4
7 R,
] 100 % A1)
s 3400-4200M |49 A =10m pat,
e = 1 d =_ 3] _
SFEIT 1 s004800M 100K TS L /N =-20 4B i /f2 €% UWB/m, 77
SR,
10dB/7 o =
T X,
wel  [3400-4200M  [A19) A =50m 0%,
- 4 % =50 m, _ 5} 4] R
(3} 2=1) [4500-4800 M |100K 7o €% UN=-20dB |50 %78 UWB/m’, 63
1" A=A,
10-15 A% 74
W B,
. 80 % A1
Az [3400-4200Mp | A1S) A1) =100 m o,
S o S I/N=-20dB |50 &4 UWB/m", -53
(3+3F % =) |4 500-4 800 Mz 100K & 2% e 7;;3;%@,‘“
10- 15 A& 73
PEE! 10° 3, %%;];]7q%§°
for MSS |3550-3700 Mk |11m =17], UN=-20d |01 -63.6
Sare) 5 4o o A} B 1,
CREES 53K e = 1Mz PRF
EEEE! 100K 3 &%=, 500 &4 devices/km’, 65.2
for MSS 67007075 M |5 km ¥, IN=-20dB |21l 80 % UWB, :

GREED)

20m Al €] A &

10 dB 2 5 7} 21
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O clsA4 g7 2

B G

R

FAZY AAYF oI UWB

¥

_ B eir.
AT/e 8| FH5 O | 549 2E 7% | 24 AdFe UWB e.Ltp o 3
(dBm/Mk)
20 % 9], 210 &4 2
Earth to A QeI 0] 5=3.9dBi, [[<-120.1 (80 % A, 40 ;8 %Oo(f(fvglf;/km’
Space 406 -406.1 M |H 2 B%E =5 dBm/ M AGTN AR £, it
S evice/km
20% A 9], 75
Cospas/Sarsa SHeL} o] 5 =21 dBi, I1<-113.2 80 % A, A
A 1544 -1545M |35 wep o 2 apar dBm/ b AeEr A a o] ﬁ‘;ﬂ €] 10m ; 10000
9dB ¥ 22 ’ &4 device/km
20 % A 9], 75
QFE|L} o] 5 =25 dBi, 1<-1332  [80% A, e
GSO 1544-1545M (> drer o o arer dBm/ Vb AsmpAw e, | A4 ﬂ 0.1 k/;? ;10024
9dB ¥ &= evice/km
o GSO MSS A|Z2Hlo] Mu]A~ H=
4R/24| Fae UY | H49F 54 |2z F| 24 Adge | UWB eiro e
(dBm/Miz)
o] 9 2 = 34 Mz, A8 =4,
1““ Ae 2w =501°K 10dB ¥ tﬂ**‘ 75 t0 -85.3,
gz |1626.5-1660.5 Mk |, Tonco IN=-20dB |2 =80 %, 10 to 10000 UWB
QHEIL} 3] 2 o] 5 = 18.5 dBi 219 =20 %, &9 814l device/km’
to 41 dBi
e kHz to 200 kHz, Gl 71
- }\/k\:ll 7(]—_9_,9_5_‘: \—»\E»L_\j,
sa A2 | 1559-1569M | ) 5 ER=316K N 5048 |0l A ) = 20m, 948
to 355°K, 108 ™ 78
OPEﬂUr 52 o5 = 18 dBi e
o) % = 60 kHz to 200 kHz, 531098
/\4]/(,0,_9_,:, 0 =2 N >
S 93 | 1525-1599 My m] o KJ = =316K N = 20dB ‘jﬁﬂg"fﬁijggregm 10 to 10000 UWB
Sl ﬁia oI5 =0 dBi o #7954 device/km’
Hand-held
o 4 Z = 4.8 MkHz, o) 7Al
MES 2170 -2200 Mz |NF = 9dB IN=20dB |DE2H. -96.2 -85.8,
7 E-WN|
terminals = . A AR e
shape = QreL} o] 5 =0dBi
B FA; Bt F415-106.3,
/N =-20 dB,
Non- GSO | E =LA KHZ (2030 155 ) ke 74, 92 5405983036 m
MSS 2170 -2200 Wi |Mi( o), % AeEg A 4 ol A A ¢l
st AER A EESI8K | poeero [
By / 158 kHz)
= S-S o =
o FA &3 94 HF(RNSS)
UWB e.ir.p
/& T3 S ¥ 5 s 71E| % a
AF/&&| o5 g9 AT 54 BRI 7E| T4 AdEL 37 CwW H] 2
(dBm/ME) | (dBm)
FEdE de=-1115 el 74,
GPS 16413000 |aBmii, UN=-3dB |2m o472, 753 853 Cw‘lﬁ?zﬂ
- | qkEIL} o] 5 = 0 dBi g AREL 85
. | FedE UE=-1113 A7,
) ’ LA =- m °| 47 ], - - = ALH
alileo | lagaa300 | aBmtl N =-20 dB |30m ©] 4 A 2] 79 g7 | CW: I
(R0 ) Shel o} ol = 5 dBi AR EL AR LA =37
Galileo o | A E EE=-1113 A A, 9z
(vl 16413000 | B, IN=-6dB |Im o] 272, 835 015 |V Z“;EIZJ}E K
47 gHAl) - Sre|L} ol = 0 dBi A5 B AR EN 57D
EoEl
30m o] AA 2, 79 94
Glonass | 1l64-1300 | FHH BE=2dBm A5 F A2 CW; IkHz o %] =
(AEeEA) | 1559-1610M | o)1) o= = 5 gB; Aggregate 7441, EP
30m o] A A ¢, -84.7 99.7
A E AR
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Glonass S Hy Ux =-112 dBn/ A 7k, CW; IKHz 0] =
ol “5;"1136‘;%”\% Wi, IN=-6dB |Im o] A A2, -87 102 A% Zz]f)
Avgokay | 1399-1610ME ey o) = 5 gp; A5 e ARE
—= 2= ENNE % A
+1) UWB 71717} 9122 23041 71, 100 % 247415
A= /0 = 3
O WE/9189F sk UWB 93
5 P =]
o A9 WE JF
= = UWB ei.r.p
AF/S8 | =95 Ug AT 54 s J|&E A AvE e (dBm/Mk) H 3
@l 7,
Z A 59 5=1.38 (If,
T2 ol o Z=1.536 M, _ o) &£ (-15 dB)=3.8 Gz, =
(T-DAB) 170-230M | ) 21 2 91 dBm, Ucl\jl—%g\? PRF > 1 M, 97 #1)
VHE) g oot o5 Zoasi |(CFCN [ggga s,
2=30 cm,
9] = 1m
G Al
A F 3= 1.38 (i,
THARE- 1536, T (15 dB)=3.8 O,
T-DAB 1452-1492 M |5°4) +5= =-91 dBm, UN=0dB  |,ees |y 97 21
(T-DAB) (UHF) [ e el S =215 [(©1=ON) |5 S0
dBi 2=30 cm,
A9l =1m
. T T4,
°I%, F/nd A3 7k Ak, *1)
=429, 500, 571 kHz (one 2 =50 cm, -114.7
segment), 219] =3m
ISDB-Tsp 170-222 Mz~ {1.29, 1.50, 1.71 Mi (three UN=-20dB =5
segments), ) M S :L_’ﬂ_ A ~
A QHe Y o] 5 = -0.85 AU250 om. -120.7 -1
dBi 591 Zam
. o 7HA,
o, /g 287 At =
=429, 500, 571 kHz (one 2 =50 cm, -106.1 1)
segment), 29 =3m
ISDB-Tsp 470-770Mkz  {1.29,1.50, 1.71 Mig (three UN=-20dB = e
segments), X]—L" e 5
A el o] 5 = 0.85 =50 om. -112.1 F1)
k Sp i
aBi 491 = 3m
T 74,
T 7 Ik ar= 138 (I,
G0 o] o] = 7/8 iy, ) & % (-15 dB)=3.8 (lkz, =
174-230Mz | L5 M7 /N =0 dB ‘ i 1)
(DVB-T) (VHF) 441 7H1= = -80 t0 -90 dBm, (C/—C/Ny  |PRE> LM, 94 *3)
A48} Qhel L} o] 5 = 0 dBi AFR-F 2 A3k,
2 U]=50 cm,
e =3m
EOEX)
= T 7 T 4r= 138 (I,
f ! fjj’ﬁ 7/8 M, _ o) & Z(-15 dB)=3.8 Gllz,
(DVB-T) 470-862 M |52 /c. = =80 toL90 dBm, [UN=0dB |ppet) 89 =1
(UHF) AYF et ol 5 =25 [(C=CN) e 2 a5,
dBi 2 =50 cm,
29l =3m
el 7HA
AR ) =
2= 50 cm, 122 -
A9l =3m
ATSC 54 - 88 iz G40 o} & %= 6 Mz, UN=-20dB |Ageregate it E,
D-TV (Low VHF) |z Qtelv}t o] 5 =0 dBi 5 km radius,
2 9] =
s ) |
17, e, 1t 91 Th
5 82 3} devices/km’
3molAA¢
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& A,
A7 A, .
2 =50 cm, -113 ey
e =3m
ATSC 174-216 My |4 9 =6\, A Folily
i _ " . = ggregate I %= ok,
D-TV Avpar otelih o] 5 —ogpi [N 20dB 5 km radius,
a2 84 F1
U, e, 1 - 7D
5 824 3} devices/km’
3m ol A7z
el 7L,
A7t AT, =
A =50 cm, -106 )
29l =3m
ATSC G2 S E=6 M A TIEE
470-806 Mz | 5N o i b = ggregate YT T,
D-TV Z ek Qe o] 5 =0 dBi IN=-20dB 5 km radius,
A2 78 F1
V2 1, 1 - D
5 82 3} devices/km’
3m ol AAE
. & 7H
V% Fid A8 7 5
=429, 500, 571 kHz (one A= 50 em, -114.7 1)
segment), 29l =3m
ISDB-T 170-222 Mk {1.29, 1.50, 1.71 M (three IN=-20dB =
segments), i = ?7’7] At
A gheL o] 5 = -0.85 T AT A ; =
as 29150 cm, 120.7 1)
2] =3m
B el 7hA]
o1, F o/ 4524k Ast
=429, 500, 571 kHz (one A= 50 cn:1, -106.1 1)
segment), A9 =3m
ISDB-T 470-770MEz  |1.29, 1.50, 1.71 M (three IN=-20dB =
segments), i]—LO t_';/} At
A QbE Y o] 5 = 085 T AT AT, B =
dBiC> ° 2 U=50 cm, 2.1 T
2] =3m
T T4,
ofdR 54 - 88 M A9 aA Al _ 2527 A o, .
v (Low VHF) ~ |[2u9] Fof 20 UN=20dB 1934750 e, 115 *1)
29l =3m
e 7H,
opg R 174-216 Mz |29 313 41, 5 2427+ A} -
™v (High VHF) | 21u] 9] 50 521 UN=20dB |9 750 cm, -106 F1)
A =3m
T 74,
op =L 470-06 My | A 1A FA, _ 227k A} -
v (UHF)  [Au]e] Fo =2 UN=20dB |3 u)= 50 em, -98 *1)
219l =3m
= 2= I~ = 0 ® =
1) UWB 7|77} &0 2 SA3%0ar 714,100 % S8 A
o 2= =i
o 94 ®WE AF(BSS)
57/ &| Fo%5 A9 JRATE B4 BE 7| 74 Auge UXXBBme/-MIﬁZr).p W 3
A t
FA e =42, R e A ]
! > T — o v e, ~ A
SDARS 1452 - 1492 Mz, T L1058 K°, /N=-20 dB_| Deterministic "1, 90.3 (A1)
2320-2345 Mz |21 %S =-110..4 dBm, A2 UWB 71 7))
QrelL} ©] 5 =010 5dB =
21 9] (4 devices, 3m A 2]) 93.3(2 9])
el (AL 1042
FA U = 5\, °o]A7g =0.5m ek
E-SDR 1467 - 1492 Mz |G/T = -24.6 dB/ K", UN=20dB |Aggregate(2 71 7),
QtE|L o] 5 =010 5dB o] 47 #]=3m, 934
o= 71719 445 3dB
21 U %] =25 W, ol 74, 1o
T=150K, °o]AAE =3m :
SDMB 2605 - 2655 Mz |BER=2x 10™, IN=20dB |Aggregate,
I:IKF: 3dB =y g u, 88
A3 =-112.2 dBmAMik 5% 23 7155 (100/km’)
A W] =25 Mk v 714
TRl 2l N = Aaly, -
BSS 1452 - 1492 M |T=100K, I/N=20dB [°]Z 72| =36cm, -116.8 AH?VB;VJX/}S],
et} o] 5 = 5 dBi P Sy A7 A
21 oS =25 M, ol 7HA,
BSS 23102360 Mz |T= 100K, I/N=20dB |o]Z A% =36cm, -112.5 ,\liﬂB;];]ﬂa
StE|L} o] 5 =5 dBi PULIE S AP FA 7)o 24 F
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21 oS =25 M, o A,
BSS 2535-2655 M |T=100K, IN=20dB |o] A A2 =36 cm, 1117 ,\_liﬂ?gilﬂﬂa
Stel L} |5 =5 dBi A 37k 42 TR e
- o - .
O Fsh/td dF g UwB 9F
o =i
o ATFBAIA 3T(BESS)
. B edir.
AR/e8| o4 g | AR 54 | ms F| 24 AdEe UWB e.ir.p o 3
(dBm/Mk)
Aggregate,
A9] =20 %, -15to -55,
E;‘“h 01 2025-2110M |9FElL} 0] S =0 dBi 'S{;C'éégul R 13y =80 %, 10 to 10000 UWB #1)
pace Rt A 7 2EA, devices/ km®
12 dB 3 43
Aggregate,
A 9) =20 %, 2%2%3;
_ 2] ) - =) -
S%Z“}fh“’ 22002290 Mz |SFENL} o] S = 31 dBi l;zcéégﬂ R x}‘j] fiol /,‘3 e 012 A2 =3 109.9 km =1
: BdB o N A, (UWB 2 %= =10 to 1000
Integral e UWB devices/ km’)
o H
Aggregate,
Al = = 1000 UWB
devices/ km*
Spaceto | g5 _gq00 My |2 o) erelh o5 = s5dBi |RC ITTURHopasya)_jom, 41 #1)
Earth SA.1026-3 AR
P A G R
2 9] =20 %,
2] =80 %
Aggregate,
A7 =4,
9] =20 %,
2] =80 %,
; =_n |UN=-20, 10 dB A1) 7+3)
oE ¥ of Y = =, A - —
S%Z“rfh“’ 8025 - 8400 M | O e ol S oo | 4] =500 24 devices/ - 9]] 3 653377 1)
130 K km® (20m exclusive #] &, [
Skm%+7),
1L.9]=50 &4 devices/
km®*(40m exclusive A %,
10km %F7)
Aggregate,
(active) ) o A 9] =20 %, -3to0 -33,
Spaceborne 55215400_55456700“:\%2 QFEL} o] 5= 322 dBi 113 dBmME |23 1] =80 %, 10 to 10000 UWB ESN
AEA A3 AR, devices/ km’
17dB ¥ 4+
Aggregate,
(active) AT E =325 A1) =20 %, -11 to -41,
synthetic | 52505270 Mz | 5,1 ‘1 =17 dBi -115 dBm/Miz |2 Ul =80 %, 10 to 10000 UWB F1)
M = e XHJO A EEA, devices/ km’
17dB ¥ *“H
Aggregate,
Rec. ITU-R | <) =
, 9] =20 % 91 to-121
ol x] o " R X = g B
(passive) | 1400 -1427 My 31139 e €159 1035 ?’?'15002/9 2 |0 =80 %, 10 to 10000 UWB ESN
1 apgonignment A at AR, devices/ km
9dB Y *%H
Agregate,
Rec. ITU-R |51 50 o - R
A 64.25-70.75Mk | of 10 . |sAad020-2, | Ee1=20%, 64 to -94, ~
(passive) L 9] g erEl L o] 5=38.8 dBi ‘ A =80 %, 10 to 10000 UWB 1)
70.75 - 72.50 Mz 1t05% B et
apportionment 177drB W AL evices/ km
Agregate,
4 S8kt o) 536 1045 |SAd0s, |45 -20% 601090,
(passive) 10.6 - 10.7 Glz dBi = Lt05% 2 =80 %, 10 to 10000 UWB F1)
70 AFF T REA devices/ km’
appomonmenl 17 dB ] }\]_,\H
Aggregate,
X}gvgrﬂgﬂ =4
Rec. ITU-R |10 dB Alu] 7H4, 706 (112
) - , SA.1029-2, |% A] 453 cars/ knr’, -19.6 (A=), -
. _ ) =_ s _ 7 9] z
(passive) 23.6-24G  |oFEIL} o] 5=52 dBi s 2,91 330 cars ko, 74.8(;;/\]), 1)
apportionment l‘é: 123 cars/ km” -76.2(541)
xﬁ °L817H o =AY
ojt} %3
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o /0 = 52 _ g
AF/E&&| T35 WYy HAYE B4 R AL ZH4 AgE e U(\ngme/.l.r.p .
Bm/Mk)
Aggregate
Rec. ITU-R  |/X881°821C,
Earth to 2025-2110Mk |, 291 =20 %
3 o1 =m0 R SA.609-1, 0 -45 10 -75,
Space A7 Lell L €] 5=0 dBi 1% Al =80 %, 10 to 10000 UWB 1)
apportionment Z}%%ﬂ' BEEA, devices/ km’ !
12 dB ¥ 44
Space to Ree. ITU-R | A goregat o] A AT o
- egate, A7 %)=6 k
Farth 2200-2290 Wiz | A -3 ?/*020609 Lo fssnAzea , kr‘;l m to 29.5 “
apportionment Integral W 10 to 1000 UWB
devices/ km’
Rec. ITU-R  |Aggregate, -70,
S%Zcrfhto 8400- 8450 Mz | =] - SA.1157, A eE7 AR, o] AAE=10mto 12
1 % 1"‘*100dev1ces/ . km, 1)
apportionment[0] 4712 = 4km 10 to 1000 0 UWB
devices/ km’
= o A A Z=E =
-T- 1) 5 A) = 71 = ol & -
) = 075”“[‘3 7<L.UWB7 ]— v:,— 0/1\_]@-1:].37_7]_%]
L =] &
o MIHE HF(RAS)
/0 = - 5
JdF/&E| T4 WY PR & HE 72| 74 Auge U(\Q’Bme}-l-r.p B 3
- Bm/Mk) -+
Cont ~
=™ | 608-614M |Single -dish, Rec. ITU.R | Aggregate (5 27 3k
croe) QHE|Y} o] 5 =0 dBi RA.769 %Vgi%a), -1132 #2)
Continu -
ﬂvum 1330.0-1400.0 M, |Single -dish, Rec. ITU-R ~ [Aggregate (S 245l
o SHEL} ©] 5 =0 dBi RA.769 %‘Z}‘i /2k0n3/ ), -111.4 %2)
Conti >
‘{gum 1400.0-1427.0 M |Single -dish, Rec ITUR  [Aggregate (S #H4 2hl 1114
] . : ) Q = - B =
@) oHEl|L} o] 5 =0 dBi RA.769 lj}zlli /zlgr;/o), #2)
Continuum
= i _di 5l A Bl &=
= 1610.6-1613.8 Mz glﬁfﬁﬁ dish, o Rec. ITU-R G%’g%ﬁi ()5 @ sk )
CR) & 15 =0dBi RA.769 il -90.6 #2)
Continuum
i, ; . ]
= 16600 - 16700 M §f‘§lf}"l“}é . Rec. ITU-R |/ 8882 (;5 g4sd
e i 15 =0dBi RA.769 91220 % -103.8 32)
Continuum
= i _di 3|
B2 17188 - 1722.2 My | Single -dish. , Rec ITU-R  [gEregate (5 R
o) P} ©] 5 =0 dBi RA.769 el 20“3/)7 -90.2 %2)
Conti >
E | 2655.0-2690.0 |Single -dish, Rec. ITU-R | Aggregate (5 73 5t
EEEN Mz OtE|L} o] & =0 dBi RA.769 EW\Z]B /Zli)m%) -100.0 F2)
Conti ,
TE ™ | 2690.0-2700.0 |Single -dish, Rec. ITU-R | Ageregate (5 273 3k
el iz ebeli} o] 5 =0 dBi RA.769 ‘jw";’]B /21;)12/0) -100.0 #2)
cw
Bz 3260.0 -3267.0 |Single -dish, Rec. ITU-R | Aggregate (5 278 3h)
(@) ! et} o] 5 =0dBi RA.769 UWB /km"), -82.9 #2)
ow 2 91=20 %
B 3332.0-3339.0 |Single -dish, Rec. ITU-R  [Ageregate (5 24 3%
@) Wit SHE|L} ©] 5§ =0 dBi RA.769 %‘Z}B /2k0n3/ ) -82.9 %2)
cw .
o= 3345.8 -3352.5 |Single -dish, Rec. ITU-R | Aggregate (5 78 5t
CEED Mz OtE|L} o] & =0 dBi RA.769 EW\Z]B /Zli)m%) -82.9 F2)
Conti =
e | 4800.0 - 4990.0 Wy Single -dish, Rec. ITU-R G%&%lr; gale 0 45
. . & = _ . =
e oa) oLE| L} 0] 5 = 0 dBi RA.769 o /21;)124) 934 #2)
Continuum
> H : 5} A) ] %)
= [4990.0 - 50000 My EI}“E%IS}"BSE . Rec. ITU-R ﬁ%vgge“fﬁzz(f &7kl
= ) s 15 =0dBi RA.769 01220 % -93.4 *2)
Continuu -
B2 | 6650.0 - 66752 Wy | Single -dish, Rec. ITU-R ~ [Aggregate (S 245
@) ctel L} o] 5 = 0 dBi RA.769 ‘é\zlli%n;/ ). 2779 72)
Continuum -
e EREESE
o= 23.6-24 0l 21;1[%’]1; dish, Rec. ITU-R G%gg%lj;z(f R
k) °] 5 =0dBi RA.769 291220 % -109.2 #2)
Continuum
7= ~79 Gz Single -dish, Rec. ITU-R | Aggregate (5 2 g she
(@) ebeli} o] 5 =0 dBi RA.769 ‘jw";’]B /21;)12/0) 974 #2)
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|&
Eoabes 7]%, Cross polarization, =2 ZE &, UWB #ix 2 x|
=

F34353, H A11E®, Frequency agile modulation,

Carrier-leak-free burst oscillator, &%t WAL 24 7|<&, <HelU A SFA,
238 1483 Vs, AlsdE ¢ 39 (DAA) Vs 5
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o AF# o] o (Automotive Short Range Radar : SRR)

- ZFEolH = 30m A= AgolA AFFHe AE FASY T=
39, oojFZ}, FARZ, KA HE T AHAG A

- A olv = EA 240k oF 790z tHgolA LHEHIL e

- AR olv 7 FE e ke Asive AMSF, AAA
o] & ®hY, 240 WL 71dolt] Sl o] &5«

O Zr= AF7F 13T AR
o FHFL T7he] TS WellA UWB el tigh wieks] dels 2k
o =7} UWB 71&€7]F< UWB 71&S AMESte 24 thet & A
g &3 Ve wgsteor st JF¥Fe e EE FiF g
BE AMulzd B B
o UWB 7|&<& AH&st=

et e el Wi Aold S aesteiof o

<
A

>
o
4 pu

o QHSHH #HE PR AR 4100 wet HHORRE RIS £
A= S-S ko] Fx oo &

o UWB 7|& =9< 9a Auqta 53409 F5AF B3 73] o3}
HAXME olY HHY, o] FFY FEPF HEE T 5ES =X}
g493%

# AIatE 5340 : ol FEAF T dolA BE MIEAF 34
(WRC-03)
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1400-1427\H: 48.94-49.046H: 148.5-151.50H:
2690-2700Miz(5.4227 0f|2]) 50.2-50.46z 164-1676Hz
10.68-10.76H(5.483Z= 04| 2|) 52.6-54.250H: 182-1856z
15.35-15.40H(5.511Z% 04| 2) 86-920H: 190-191.86z

23.6-246z 100-1026Hz 200-2090Hz
31.3-31.560z 109.5-111.80Hz 226-231.50Hz
31.5-31.80z 114.25-1160H:z 250-2520Hz

o UWB &AZFE WALE S S90o] 7|E9 AHZo oud d&FS F<=
A5 15 A

o AHAS 7IRES R g UWB 7|&AH8-9] A - A5HAe AR
AAE =71 71 AANT = s Estoor &

o ¥AE ITUR ¥

o ARBJAAE F

O -
o b2 JRE7 Pt 5o Az Fo
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RBW VBW SPAN Z=5E AQIAIZH
30 kHz
10 kHz (RBWe] 38 1Mz Sample A5

4% NF 1dB ©]3}¢] LNAE A}&3

=
Aol PreselectorE AME 7Hs5

=4 g
Radiometer
Measurement |< ’l
Antenna
EUT
Band pass Low Noise Spectrum
filter ] AMPLifier  fome  Analyser
. Coaxial Coaxial .
Absorptive wall Cable Cable
Interface point
on/off
<eht) 2 vE 2N 2 74>
o 2FEH BASE ol &3 SO L EY AEALZHY iy
RBW VBW SPAN HERE 2RAA T
3 Mz Peak
1 M 50 Mt A&
(RBW <] 34)) Max Hold He

- ATAENZ 2R F WogFASE Y A AR BA. #

12 ASHE QB2 HGEe] 93] logFRFE W A AR

ANE 74 7hed Are A9

0 LAZTXAFITE 0
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Ho F3 12 iz -3dB o}g =1 BW
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