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SUMMARY

Up until recently, the domestic regulation concerning output power of
wireless systems was based mainly on the conducted power without much
consideration of the antenna gain. As such, difficulties have existed regarding
practical and systematical regulation of the output power that is emitted from
different types of wireless systems. In this research we study the
methodology of the radiation power measurement which is probably the most
crucial element in adopting a radiation power regulation. Specifically, we
propose a measurement procedure and the required test environment for a
suitable radiation power measurement by taking into account various
circumstances such as the measurement facilities and available technologies.
The following summarizes our investigative efforts.

First, we have surveyed the radiation power regulation and the radiation
power measurement procedures currently in place in various countries. The
domestic regulation of the output power i1s basically constructed by limiting
the conducted power or the radiation field strength. In case of the conducted
power regulation, it is nearly impossible to limit the actual radiated power
since it does not consider the antenna gain. In the case of the filed strength
regulation on the other hand, it is difficult to maintain strict requirements of
the test site.

Most of the other countries carry out the regulation of the output power
based on the radiation power instead of the conducted power. For example,
FCC restricts the radiation power from most wireless systems, and the
EIRP/ERP is typically used to estimate the radiation power. The standard
procedure and the required test site are proposed in ANSI standards. In
Europe, ETS also regulates the radiated power of many radio devices as
measured by ERIP/ERP, and their standard procedures for measuring
radiation power are addressed in ETSI EN

Based on the survey of radiation power measurement in other countries
we recommend using EIRP/ERP as the regulation of the radiation power. To

accurately measure the EIRP/ERP of a given wireless system, we also



propose the appropriate measurement procedures and the test sites by taking
into account the various prevailing circumstances such as the measurement
facilities and technologies.

To verify the proposed measurement procedures and test sites, we
measured EIRP/ERP of various wireless systems at three different test sites,
namely a typical room environment, a semi—-anechoic chamber, and a
fully-anechoic chamber. The results of the measured EIRP/ERP in the
various measurement sites agree well with one another, and theirs deviations
are less than about 2 dB. These results confirm that the proposed
measurement procedures and test sites are appropriate for the radiation

power measurement for various wireless systems.
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7} 7ro] -1.20 dBm¢] EIRP7} v}&t}.

A7 — _ —8.% 4B (4-11)
EIRP = A&7 &9 4 ‘15& OhﬂM o= + BAgt
= —8.31 +15.36 —8.25 = —1.20 dBm(0.76 mW)

o2 Fal ¢tHuel & otHUet XBeed SHHUE FHWEo R Al s
F3Hsd 499 EIRPE Zﬁz‘s}?ﬂ 19 4-159F 29] XBee7l WHAIA WEom 10%
dstS W -4294 dBm®] Hdl EFo] ugrh XBeed® & StHUE A7 F
A <telyrt S@HnE sko}ﬂ dtal XBee¢t U &H ol HeEH An w7
= A 2% %}Moﬂ } e 1 -9.86 dBm?J% 2“1*8} =3
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WAk = — cable loss = —8.%5 dB (4-12)
EIRP = 1% 7] 2] 4 13k qheufols 4 iAgh
= 9.8 +15.% —8.%5 = —2.75 dBm(0.53 mW

(2) Semi-anechoic chamber =%

138 4-1 (b)9} Z& semi-anechoic chamber &7 4 XBeeol AN eSS & ¢
HUE o]l&ste xdAvet AT 49 55 ZAHsY . EUT 9 tix] Qe
o] EolE 15 m=Z 3 3 m o Ao A" A e} EolE 1 ~ 4

o

m 7hA] WEA]7]AL turn-tables 3 AAIA HW o] Hes AR o], &9

_69_



Z=Al otg|ube] :o]7} 186 cmeol il

Peak Search

Meas Tools»

#Htten 2@ dB

Next Peak

Next Pk Right
Marker g

2.411130000 GHz
-38.06_dBm.,._ B WM Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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XBeeE & <QHHU=E tiXA]7]22 741 QFEHIYUS] =ol& WstA|7|™ 167 cmoll Al FH o)
=9o] Ugkor XBeedt $d3 EHS s e HAVE ZHSHAE A7 A9 o
-12.55 dBme| 4kt /\ia*ﬁﬂ Q17 HH| L] cable &
A 548 dBe} A4 AE ®AFE 02 dB, & FHUS o= 16.70 dBiE i1 3sto] EIRP
E AAkstd 2 (4-13)3 o] -1.53 dBmo] =t
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XA = — cable loss — off boresight B8 — S8AE BA (4-13)
= —5.48dB — OOOdB 02dB—-5.68dB
EIRP = A A7) FE 4 A8 QMY oS + BAG
= —12.55 +16.70 5.68 = —1.53 dBm (0.70 mW)

TR QtElLtel XBee SHHIU] WES sHBUEor Pt dto] wUdd WRlew
FHALGE S5 XBeet T4 QFEIY Eol7F 107 cmol il REAIAIY GO & 14%=<]
Aol 19 4- 17JJr o] -37.90 dBme= Ho FHo] ygterw & <HHUE 4
stl= A5 Al SHHY =017k 150 cmeol M H i 3ol Wity XBeedt w243 =
Hol o= ’\Ji WS 243 Ay Az w7 Ve dH2 -12.82 dBm
o] HAtt.

A7) 17F A9 -12.82 dBmeol A -5.48 dBS] & <FEIL cable &4 S €
of o3 ¥Agt -035 dB, 16.7 dBi¢] & <¢tHlY o] 5= ielstd EIRPE Alteld A
(4-14)3 zEe] -1.25 dBme] 4ttt
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71¥] 4-17. Semi-anechoic chamber =% A] XBee? A Hu] =<

WA = — cable loss — off boresight 373 — S74712] 1A (4-16)
= —5.48dB —0.00 dB+0.35dB = —5.13 dB
EIRP = A2 27| =9 + A gL} o] 5 4 BAg
= —12.82 +16.70 —5.13 = —1.25 dBm(0.75 mW)

(3) Fully-anechoic chamber =%

XBeed] HAMAY AHE A5t A 219 4-1 (0)9F 2 fully-anechoic chamber 3}
A EUT® =0l = m "o d Age] & elubE A F EUT
7F E9d = turn—tableE 360% 3| AA|A HU &2€o Yo gxe 82 7=
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A 713 i ®] FEIUE 3] A A A S
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B = — cuble loss = —17.50 dB (4-15)
EIRP =215 W87] &9 4 X8tk Lo = 4+ BAgk
= —1.30 +15.36 —17.50 = —3.44 dBm(0.45 mWy
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(4-16)

HA = — cable loss = —17.50 dB
EIRP = A= 7] 52 + X|gk Sty o]5 4+ HAL
= (.83 +15.36 —17.50 = —1.31 dBm(0.74 mW)

1 mW<Ql XBeegs AUl 273} semi-anechoic chamber,

¥ 4-77% #ow EIRP o gk

S| A wg v =3 3hS A
=

g 1 mWel tHUE 2%
L
-

ZigBee = HU &3 ¥
fully—anechoic chamberel A
7+7} -1.20 dBm, -1.25 dBm, -1.31 dBmo.&2 EE&

om o 02 dBm AEY #o]lS RYTth XBeed HU)

-

] 1
4% A%E vasy

olgtaL 7}A st AL EIRP%,% 5 dBm Rt} FAHFEC] 3] &2 S BHon o
+ XBee®| <¢tHIY o] 5 Alike] Akole} AA|l XBeeolA o= E¥Hol 1 mW7E A
ol A7+ QA= AlEE T
3 4-7. XBeed| HAMY d9 A R SA
Ay 87 semi—anechoic fully—anechoic
A AL zx chamber chamber

FAAY | FEET | AT | FEEE | A | P

EIRP (dBm) 5 -1.20 -2.75 -1.53 -1.25 -3.44 -1.31

L}, XBee PRO EAY A= =4
A &9 dgo] 100 mW<el XBee PRO9 4$%= FAAMW 7|&7]|FL 2 (4-17)%
3t oW o]=<& 5 dBiZE EIRPES A4shd 3. 16 W7 vk}

Adn 7e7E  F4A A AdlolS = 54dBi < 6dBi (4-17)

100 mW /20 MHz =5 mW| MHz < 10 mW | MHz

(4-18)

ZigBee kit & W &= o] 100 mWel XBee ProZ ¥ 4-1 (a)9} £ 2 3
ol =Astgom WA S=A etH Lo} ZigBee ¢tE|Ue] RoFS e dte] FF
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A7) Q17F A9 1219 dBmell A QFEHVe] o] 53 B A Q] cable =4S i1¥]
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) _ = — cable loss = —8.25 dB (4-19)
N5 W) 29 | A e oS 4 W gk
12.19 +15.36 —8.25 = 19.30 dBm (85 mW)
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o] Yo xE A3 HAVE XA H A5 dA7)d ¢7tE dHo] 1145 dBmY S 3

A7F A¥ 1145 dBmolA thA] <tEIYFS] cable =4 -825 dBe} & <tHIUS o=
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EIRP = Als WA 7] = _|_ 2|k ot} o] = + WAL
= 11.45 +15.36 —8 25 = 18.56 dBm (72 mW)

(2) Semi-anechoic chamber =74

XBee ProZ semi-anechoic chamber 7oA 2 HAulel =% H v} o
=Astd o EUT 2 % ¢teUe] %o]& 15 m% 32 3 m "oy
1 otgL}e] =02 1 ~ 4 m 74 WEA7]3 turn-tableS 3] A A
= = 7= } (a= AXU%J}J 49 29 4-229F o]

'\Lu“_\nloﬁ

Y

=
4y e px o
Ra LD SR

EUTE & <telvdz tixA7]a =41 telve] =0l & %ﬁr AlA 138 cm®] FEolol A

A F80] Yot AL T893 XBee Prost FUd £8E s As iy
E ZAEsd Q7F @o] 2073 dBmo] uhskth Al&Ebr] <17k @2 2073 dBmell A
%] <tE|ve] cable =4 1752 dBe} & <tH[Uo] o] 5 1546 dBiE ildstal 54 A
glo og BAHZS 0.14 dBste] EIRPE Al4tstd 24 (4-21)3 o] 1853 dBmeo]
=T

RAG = — cable loss — off bovesight 78 — 472 A (4-21)

= —17. 52dB OOOdB 0.14dB = —17.66 dB
EIRP = A% WA7] &2 4 X3 Sty ol 5 + BAZ)
= 20.73 +15.46 —17.66 = 18.53 dBm (71 mW)
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B = — cable loss — off boresight B8 — 578712 BA (4-22)

——1752dB OOOdB OOOdB——1752dB
EIRP = A5 #A7] =9 + & <tEHY o] 5 + BAGL
= 22.61 +15.46 —17.52 = 20.55 dBm (114 mW)

(3) Fully-anechoic chamber =%

npxleto 2 18 4-1 (¢)¢F 78 fully-anechoic chamber 3}7 oj /\1 XBee Pro¢ EIR

=437 98 EUTS =05 15 m=E 3ta 3 m ozl Al & deEHUE AXA
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5% e = 83.5 MHz, RF #dl 233 = 100 mW (4-25)
vl 71715 ¢ 100 mW/ 83.5 MHz = 1.20 mW/MHz < 3 mW/MHz

-
s
it

AP &A1 Aule] bEuel ExE tEive o5& aigste]l HAM d¥HS Atst
|2 (4-26)3% o] 316 mWe] EIRP7} 24 E Ao w2 Az
Axte EIRP = RF Hul =83t x ¢tHY o= (4-26)

= 20dBm +5 dBi = 25 dBm (316 mW )

5 =
Al A A FAETe} FHET BE S | v
goz 0% FAANAS W 19 4-277 Zo] Hu &% -2525 dBme] sk APE
T4 QtH Y} sdg & QtElUE tiX|ste] SRV A S 1y AP TYE ¢
o] o= A5 wAr|E 23 Ay AlF BT Q7bEE HdE o] 833 dBm
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e Ry ek |
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1
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A7) A7F 49 833 dBmell A FEIVS] o] 53 HAFQ] cable &4& ¥ s}
of EIRPE AlLtstd A (4-27)3 #Fo] 1568 dBmo] W$ith
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N S = — cable loss = —8.11 dB (4-27)
Ao W7 &8 4 X3 oL o] 5 4+ HA G

EIRP =A%

= 8.33 +15.46 —8.11 = 15.68 dBm (37 mW)
FRA el tg EIRPE =4st7] flske] & Stelvet 54 & AP <tHuE +3%
Fom stA stal HAdl S SASHE 1§ 4-287 o] AAWTFLR Sk 933
S W -2516 dBme Hu Eeo] ygen & GHUE dAA F FA A AP
FLY FHo] hexEs A3 WArIE sy As dAv|d d7kE dEo] 834
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) B = — cable loss= —8.11 dB (4-28)
EIRP = A5 A7) =9 + 7451 QU o5 + ®HAgk
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gaste] BIRPE Z48¢loM EUT 2 oA stejibe] o
o7 Aol AAH F4 tevbe] EoE 1 ~ 4 m 7%
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= p ]
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XABEk = — cable loss — off bovesight 73 — 378 BA (4-29)
= —17 52dB —0.00 dB —0.20dB = —17.72 dB
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Ao A 17FE dE 1692 dBmolA -
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< AFL F 4 O]Oﬂ T4 QtEIVe] Hubol] whel 1A
Ao AgE F74 st 57‘3&“"‘# ]Q]r FogA o] Fug o

WA oYz
10 mW o] 3ko]H -
R ! ‘_I'B-F‘:H OF‘]O ?_Eﬂb]—%— RxZ St UE 7}A4éa EIRPE AAbshd
(4-4D)%} #e] 15 dBm®] EIRP7F AT z1o =2 ] 2e ),

AMtEl EIRP = RF AW 5k x <tEly o= (4-41)
= 10dBm +5 dBi = 15 dBm (32 mW)
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28 ol R IEJ= Ao BEAMY AY SAHS A8 A dEHUE A
2 A stal Ay AE HAE aAZGA S} FogA ] v g 2 HE
& ZE=E JAAZ H 3 m "ozl Aol I AqE I HAAA E=o] Hojrl 2
o s % wekol 9595 MHz 3}

% Agilent  08:55:00 How 8, 2087 Peak Search

Atten 18 dB

Meas Tools»
Next Peak

Next Pk Right
Marker g

959.500000 MH=z
-30.82 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

3 Agllent  19:32:26 Mow 7, 2007 Peak Search

Atten 18 dB
Meas Tools»

Next Peak

Next Pk Right
Marker 9

914.480080 MH=
-33.17 dBm Mext Pk Left

Min Search

Pk-Pk Search

More
1of 2

(b) frefgd=el Ao =4



2% AFH7)E W tholEw AN T A5 HAVE AAF = 28 Ao
w44A B FUAA 247 5 e AEF A5 HAVE 249 A 4%
9l 4= 16, 5

12.33dBm¢| EIRP7} v+t

l"fjéﬁ = — cable loss — balun loss (4-42)
EIRP = A& vAl7] &8 4 X3} okL} o]5 4+ BAZL

HAG .= —1.43—-0.70 = —2.13dB
EIRP 5 =13.90 +2.15 —2.13 =13.92 dBm (24.66 mW)

HAH 5 = —5.35 —0.70 = —6.05 dB
EIRP 7 =16.23 +2.15 —6.06 =12.33 dBm(17.10 mW)

g FEARE a4 s @dr9 ¢tHuE 3
Foz A 3 uS FUI WY o EIRPE 4 19 4-4337 o] nAHA
o] 79 turn-tablec] AlAEFo R 10%= 3] P& w -29.84 dBme Hdl o]

2 5% 34 S v -3510 dBme] Hd &

Peak Search

|

Meas Tools»
Next Peak

Next Pk Right

959.500000 MH=
-29.84 dBm Mext Pk Left
| -

Min Search

Pk-Pk Search

More
1of 2

YBH 188 kHz
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% Agilent  17:36:19 How 7, 2007 Peak Search

Atten 18 dB

Meas Tools»
Next Peak

Next Pk Right
Marker e

914.4600080 MH=z
-35.1 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

1370 dBm¢®] EIRP7} skt

BAZ L= —1.43—-0.70 = —2.13dB (4-43)
EIRP - = 13.52 +2.15 —2.13 =13.54 dBm(22.59 mW)

A .= —5.35—0.70 = —6.05 dB
EIRP: = 17.60 +2.15 —6.056 =13.70 dBm(23.44 mW)

28 mE=QlE A7) EIRPE AU &74dA A3 Ay uAHAAE=E ALY
ol 1392 dBm #HU EIRPE 7I¥om FuidA= FHHEIAY o 1370 dBmel FHdoj
EIRPZS 7} At}

(2) Semi-anechoic chamber =74

28 FE=Gle Asr)e A A9 Ul EIRPE SA35t7] flste a9 4-1
(b)9} #& semi-anechoic chamberol] A 41 ¢tHUS 2 H
2

LolE 15 m= 33 3 m "9old Age Axg
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ZARSRS aue] = e
cm, AA WO R 14% 3] -3 A -38.37 dBme| HU E=Heo] ygpon Foii
2] eIt 2ol 272 cm, AW WM -41.81 dBme HW ==Ho] Uk

% Agilent  11:25:07 How 9, 2007 Peak Search

Atten 18 dB

Meas Tools»
Next Peak

Next Pk Right
Marker g

959.500000 MH=z
-38.27 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

(a) g A=

3 Agilent  11:31:21 How 9, 2007 Peak Search

|

Meas Tools»
Next Peak

Next Pk Right
Marker 9

914.730080 MH=z
-41.81 dBm | Mext Pk Left

Min Search

Pk-Pk Search

More
1of 2

19 4-44. Semi-anechoic chamber &7 A] 28 d37]9 xAT FHog =9

g W tolERE giX A7 Hy)
= W3 AI7l 23 1A E 100 cm EololA
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BAG = — cable loss — balun loss — off bovesight .78 — S8 BA (4-44)
EIRP = A& ¥A7] &9 + A% ¢tev o] 5 4+ BA3k

HAH 5 = —10.33 —0.70 —0.09 —0.23 = —11.35 dB
EIRP w = 21.87 +2.15 —11.35 = 12.67 dBm (18.49 mW)

BA% = —10.19 —0.70 —0.72 —0.83 = —12.44 dB
EIRP : = 20.91 +2.15 —12.44 = 10.62 dBm (11.53 mW)

G chelvbsl 2 BA Ash)e WES FAWFOR FaA sl FAD Yo
2 4909 E 245 2A4AE 174 cm Eole]l AW o)A 3745 dBme] A
o #ol ther FUFgAE $4 Stelt el 190 cm, AW FOR 110% AT

Peak Search

|

Meas Tools»
Next Peak

Next Pk Right

959.500000 MH=
-37.45 dBm Mext Pk Left

Min Search

Pk-Pk Search

z More
He YBH 100 kHz Lofe

A:\BH1.GIF file deleted

(a) LAQGA ] HAH=H
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% Agilent  11:05:42 How 9, 2007 Peak Search

Atten 18 dB
Meas Tools»

Next Peak

Next Pk Right

914.4600080 MH=z —
-36.9 dBm Next Pk Left

Min Search

Pk-Pk Search

- More
W 108 ki VEH 100 kiz Lol 2

(b) FhdAe] Aol =4

19 4-45. Semi-anechoic chamber &4 A] 28 d37]9 +H5AT FHo =9

T A5 Hiabd tol & QteHuRE dixsta EHo] Huvt & 7l ShE e
FolE FowW uAHGA 9 A= EUTS 549 =091 174 cmollA FHol &9& Hol
W FOFAE 236 cm Eolol A Hu €S YEWth 28 FA Astrle] a7 9
FUHHAAE SAHSAS W E8 U o] YorE 25 WAV 2EE 2
Aste] Asbsld A XE 2233 dBm, FUlFA = 20.16 dBme] dEe] A7E S
S AT 5 9

l 2] <tE|L}o] cable £ 3 Wil tho]E o] WrEEA Tho]E Sl
o] o]E melal, Al o] tolo] mE O E HojilolES = A i BAS
a8l ste] EIRPE AFetH 2] (4-45)9F #Zo] 7+7F 1345 dBm¥ 12.14 dBme] &t}

BAZ L= —10.33 —0.70 —0.00 —0.00 = —11.03 &B (4-45)

EIRP 5 = 22.33 +2.15 —11.03 =13.45 dBm(22.13 mW)

BAH ¢ = —10.19 —0.70 +0.32 +0.40 = —10.17 4B
EIRP ; = 20.16 +2.15 —10.17 =12.14 dBm(16.37 mW)

(3) Fully-anechoic chamber =%
Fully-anechoic chamberel A 23 FEgle A8t o] HAAG dE€S SAHA
A =

W 33 sd3 WHew EUTZE o9+ turn-tableE 360% 3] %A 7
A

o] o Zush F8L J1BaGth 4 GEE £HAS
= A
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| AT 18X = AW kel A -3749 dBme] Hd ¢S 4
Bhlon FoidA= -39.92 dBmel HW =95 dEHT 29 4-462 A AA 9

FogA e Ho =5s #gdd ¢ U

3 Agilent  15:25:17 How 8, 2087 Peak Search

Atten

Meas Tools»
Next Peak

Next Pk Right
Marker g

959.500000 MH=z
-37.49 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

3 Agilent  11:54:44 Hov 8, 2007 Peak Search

Meas Tools»
Next Peak

Next Pk Right
Marker 9

914.480080 MH=
-39.92 dBm Mext Pk Left

Min Search

Pk-Pk Search

More
1of 2

19 4-46. Fully-anechoic chamber 4 A| 28 Hslr|e] #xH1 Ho &4
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dBi®} H A7k cable £ WHEEAS 8 3te] EIRPE A4t 2] (4-46)3) o]
T += 13.69 dBme| EIRP7F Yo Fdl&X+= 1222 dBme EIRP7} vt}

A = —10.52 —0.70 = —11.2 dB (4-46)
EIRP . = 22.76 +2.15 —11.22 =13.69 dBm(23.39 mW)

HAWR 5 = —13.18 —0.70 = —13.88 dB
EIRP; = 23.% +2.15 —13.88 =12.22 dBm(16.67 mW)

ot
)
folr
i
o
N
1o
r o
N
—_
2
J

11 dBm, FdA+= 2223 dBme ¥ o] Qr
ol 4 -4054 dBm¥} -40.86 dBm¢ &€& e 5 . 2l
d 7

Loz

Peak Search

|

Meas Tools»
Next Peak

Next Pk Right

959.500000 MH=
-40.54 dBm Mext Pk Left

Min Search

Pk-Pk Search

More
1of 2
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W Agilent  11:29:27 HNow 8, 2807 Peak Search

Atten 18 dB
Meas Tools»

Next Peak

Next Pk Right

Marker
914.500000 MH=z

-49.86 dBm l“ Next Pk Left

Min Search

Pk-Pk Search

More
UBH 100 kiz Lof 2

T —
(h) Tz Ho =

19 4-47. Fully-anechoic chamber &4 A| 28 Hslr|e] =3 HT Ho &4

BAZ L= —10.52 —0.70 = —11.2 dB (4-47)
EIRP - =20.11 +2.15 —11.22 =11.04 dBm(12.71 mW)

BA 5 = —13.18 —0.70 = —13.88 dB
EIRP; = 22.23 +2.15 —13.88 =10.50 dBm (11.22 mW)

AW 37 3 semi-anechoic chamber, fully-anechoic chamberol 4 =A%k 28 I=
S Asly] nAGH ] BAAL AE S A3E dvlustd #F 4-139 Zow FuF
z1o] BAA A" 4 A3E vlustd X 4-149F 2o

= 7

A= EIRP Hhzke =4 Ao A 2+2F 13.92 dBm, 1345 dBm, 13.69 dBmo. &
°F 05 dBm AXe #olE yelWon Fudxe EIRP HUlg2 13.70 dBm, 12.14
dBm, 1222 dBmo.Z 15 dBm AE2 Zo]E HAL} ol ofHl ZAHA AL Ay

v}

:

Do
ok
2
0
Ir
e
ot
N
10
ki
o
o
i’l
ha)
Koo
fuj
o
>
=
ot
Iz
>~
>
oX,
2
T
o
Ay
2,
ok
¥
e

[o b o
o o

Ho]Fa glom TN 7eErE 354
ote|ut= A4FsE EIRPHEUF 2F2 ghog FAAdu] 7|&7]|+8 73]
AL E

Lo
°
[
N

A 87 semi—anechoic fully—anechoic
A AF 2k chamber chamber
SRR | FHAY | AR | SRS | FAA0 | Sy
EIRP (dBm) 15 13.92 13.54 12.67 13.45 13.69 11.04
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<

J_,mo
_Zri
wK

],

fully—anechoic

)
o
ﬁO

i

o

=

=}
=
3

=
,_—]_L

[

(4-48)

:l_L
%191 9]

=

10.50

=

ol A

chamber

=

B

—

+

=

(=]
o] EIRP 7]

1o] erelubh
A EIRP

12.22

1 440 cteve

[

semi—anechoic

£
B
jfuse]

B

&+

o

= 9IAAA EIRP

12.14
FAvh 1l 4-48% o]

chamber

S
B

—

o

°©

10.62
=
A

=

|2 A EIRPE -9

9

ﬁo
o

L

E)
o
ﬁO

i

1786.336 MHz ~ 1791.520 MHz o
P2

13.70
7]

==
K3

L EBA

S

B

—

+

12.33
%]
7]

SRR

-

20 dBm (100 mW )
A

15

bl ot

°©

PaL oleh whebd orE o

A 0% AT Hez 9

°©

162 RFID v <tev<}

=

AR EIRP = RF Htl $93 x ey of
o 7

ST
ez A

o =t}

o gAdg B4 1.7 GHz S
1.7 GHz wi<fe] F4

EIRP (dBm)

o

°©

b olgih webd B 2R Fo

A}
T

T

o]

o] -27.10 dBme] ygtow 905k 3| HAIA A A

o] -22.22 dBm o]t}

=
=

N

=
=]

N

el
B

—~
fite)

fyze]

_ZTI

B

- 108 -



3 Agilent  20:09:15 How 7, 2007 Peak Search

Atten 18 dB
Meas Tools»

Next Peak

Ji
|
Marker “
1.786000000 GHz | |‘
[

-27.1 dBm

Next Pk Right

Next Pk Left

|
it -,\L,.-_.lp.u‘ sy

Min Search

Pk-Pk Search

More
1of 2

3 Agllent  20:19:56 How 7, 2007 Peak Search

|

Mkrl 1.
Atten 18 dB
Meas Tools»

Next Peak

Next Pk Right
Marker 9

1787500000 GHz |
-22.22 dBm Next Pk Left
IR PR | LAY P R YT CY—.

Min Search

Pk-Pk Search

More
1of 2

VEH 1 MHz

EUTE & SteUz gixA7a A5 478 A48 & ugddx 2499 593
e 2= A5 HAvE 2-E Ax ALY E 472 606 dBm3t 1094 dBme
Aol QZFEATE g7 QA7 Aol ] QFHIUS] o] 53 thA FHILE
cable 4% 183te] EIRPS At 2 (4-49)3 o] 1293 dBm¥ 17.81 dBme]
EIRP7} 1}gton] A4 EIRPE 19.03 dBme] EIRP7} U2t}

HAY = — cable loss = —1.73 dB (4-49)

EIRP = A& wAy7] 28 4 23 orelLf o] S 4 "k
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EIRP, = 6.06 +14.60 —17.73 =12.93 dBm (19.64 mW)
EIRP, =10.94 +14.60 —7.73 = 17.81 dBm(60.40 mW)

EIRP =10 x log 10 (10 %10 10 78119 — 19,03 dBm(79.98 mW)

Peak Search

Meas Tools»
Next Peak

Next Pk Right

Marker
1.791500008 GHz
7

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

3 Agilent  21:19:34 Now 7, 2067 Peak Search

|

Arten 18 dB

Meas Tools»

Next Peak

Next Pk Right

Marker f

1.791500008 GHz [
1.88 dBm Next Pk Left
Min Search

Pk-Pk Search

More
VBH 1 MHz Lo g

(b) 0% 3| AA 7] ol Wk Hu =g

-
J

% 4-49. AW 4 SAA 17 GHz e A3ty e 5 A
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BA = — cable loss = —7.73 dB (4-50)
EIRP = A& ¥A17] &2 4 218 olelupo]5 + BAgh

EIRP, = 11.51 +14.60 —7.73 = 18.58 dBm (72.11 mW)
EIRP, =10.61 +14.60 —7.73 = 17.48 dBm (55.98 mW)

EIRP =10 x log 10 (10 310 410 7410 = 91 .08 dBm(128.23 mW)

(2) Semi-anechoic chamber =%

N
1_,

o Hom

oS & o rlo

1.7 GHzol A &2 st ZE=EQe Asr)o A X9 EIRPE 19 4-1 (b))%
semi—anechoic chamberdl A ZA3stFg o A olgLte] =0|9} turn-tabled] zt
o] S 7=t Ao FAl

oo wgom AANNT ZHF A 14 cme FA

2 Agilent  12:09:09 Mov 9, 2007 Poak Search

Meas Tools»

Next Peak

Next Pk Right

1.781000000@ GH=z
-33.601 dBm Next Pk Left

Min Search

Pk-Pk Search

) More
UEM 1 Mz 5 Lof e

(a) ol W& A=
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3 Agilent  12:19:54 How 9, 2007 Peak Search

Atten 18 dB

Meas Tools»
Next Peak

Next Pk Right

1.791000008 GHz
-31.9 dBm Next Pk Left

Min Search

Pk-Pk Search

More
VBH 1 MHz 5 Lol 2
A:\BVL1.GIF file saved

(b) 90% 3| AA 7 ¢leolo wak Hu =¥

all < 31 A 7
cable =43 & <SHHU2] o w83te] EIRPE T73tW 4l (4-51)9} 7o] 13.83
dBm3} 1575 dBm¢| EIRPE T3 4 giglem A EIRP:= 1791 dBm< vhebich
24718 BA4L 01 dB olWe ez 000 dB #o= Aatgnt

BAGk = — cable loss — off boresight 573 — S92 (4-51)
EIRP = A5 27) %9 4 213k ket o)5 4 wAgh

HAH = —15.84 —0.00 —0.00 = —15.84 dB
EIRP = 15.07 +14.60 —15.84 =13.83 dBm(24.15 mW)

HAH = —15.84 —0.00 —0.00 = —15.84 dB
EIRP ,=16.9 +14.6 —15.84 =15.75 dBm(371.58 mW)

EIRP 7= 10xlog 10 (10 381 410 %10 =17 91 dBm(61.81 mW)



A] ol A

>
r

2Ll 2
J8
©

ro
N
—_

-33.19 dBm®| Huj =S Blom 19 4-51s T 0 Uk

3 Agilent  15:45:31 How 9, 2007 Peak Search

Atten 18 dB
Meas Tools»

Next Peak

Next Pk Right

Marker
1.789500008 GHz

-29.02 dBm Next Pk Left

Min Search

Pk-Pk Search

More
" VB 1Hz e ; 1 of 2
APH.GIF file saved

(a) 2AGA ] A=

2 Agilent  15:58:45 MNov 9, 2007 Peak Search

W

Atten 18 dB
Meas Tools»

Next Peak

1
Q
Next Pk Right
Marker g

1.789500000 GHz ||
-33.19 dBm Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

OETFEEIEERES

1% 4-51. Semi—anechoic chamber =% A
1.7 GHz W9 Ast7]e] 9 Ay FHo &

StAlA 177 cm =9]
I} L3 FHo|
A7 dBm¥} 14.30 dBm

0,
2 O
lo
N i
©
il
i r&

(o3
2
fol
i
BN
2
ol
L
&
X
L D
Ot
2L
W)
=
ol
o
B
rr
}—A
co
,.l>

Al QFH|US] cable &4 & FHUS] o5 18 al, Al Fo] A
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olo] W& =AAg ] W3t WAS el ste] EIRPE AArstd 2 (4-52)9F 7ro] Z+z)
1755 dBm¥ 13.06 dBm¢] EIRP7} vskemw A EIRPE A4std 1887 dBmY
EIRP7} v}$ktt.

Bk = —15.84 —0.00 +0.32 = —15.52 dB (4-52)
EIRP | = 18.47 +14.60 —15.52 = 17.55 dBm(56.89 mW)

HAWR = —15.84 —0.00 —0.00 = —15.84 dB
EIRP,=14.30 +14.6 —15.84 =13.06 dBm(20.23 mW)

EIRP = 10xlog 10(10 7 10 B%10) = 18 87 dBm (77.09 mW)

(3) Fully-anechoic chamber 7%

O 2 turn- table‘é 360%= 3] A ]ﬁ A =
TUs FAdAgE 14 3A

A3} -34.838 dBm<e =

AXNA AAA7IL HY =9

—m | [ 22k S€arch

Meas Tools»
Next Peak

Next Pk Right

Marker |
1.787500000 GHz |'|

Next Pk Left
Min Search

Pk-Pk Search

More
UBH 1 MHz Lol 2

(a) LAQGA ] HAH=H
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% Agilent 16:07:45 How 8, 2007 Peak Search

Atten 18 dB

Meas Tools»
Next Peak

Next Pk Right
Marker e

1.787500008 GHz
-28.4 dBm Next Pk Left
PRI AP T Y S L WIS WV A T e ———

Min Search

Pk-Pk Search

More
VBH 1 MHz 1of 2

(b) Frefgd=el Ao =4

1% 4-52. Fully-anechoic chamber 7% A
1.7 GHz W< 3719 =239 Ho =49

A Astre] 184 E & QHUE gXAZ] F FAETGE AR E AT
=] FHVY] A &S et T debrle] A} Fde EHS AEE 4l
s HAVIE 2AS A7 ZbZF 125 dBm# 1898 dBme] A7F Aol vyoE AL F
A& T AJTh AZHA7] QA7F AHoA & gQHUS o5 1460 dBiet HA S
cable £2 -1576 dBZ i#3le] EIRPE AlAbstd 4 (4-53)3 o] A FX 9]

EIRP+= 747t 11.34 dBm¥} 17.82 dBme] Hwgtew HA EIRP+= 18.70 dBmo] = Uth

Rk = — cable loss = —15.76 dB (4-53)
EIRP = 2% 47] 22 4 A8 okevols 1 uAzt

EIRP, = 12.50 +14.60 —15.76 = 1 34 dBm(13.61 mW)
EIRP, =18.98 +14.60 —15.76 = 17.82 dBm(60.53 mW)

EIRP =10  log 10 (10 ™31 4-10 %1% =18 .70 dBm(74.13 mW)

TR AT thste] FLI WS ol &5kl AW FHe Felstd dolo] Wl A
aggA= -30.00 dBme] Hoh 3 oo WdelM 90k 3 A -29.28
dBme] Hdf =< A %Wr A dErE & gtEdE dAAR 5 A T
719 A7 d¥E& 2dstH ZH7; 17.35 dBmP 18.07 dBm 17F A =g o] & Qb Lo
A7tE A 2HER #4]7]0 4 -30.00 dBm¥ -29.28 dBme] ==& vERE F 2l
o AZEA7] A7F AdYeld & SEHYE] o5 1460 dBigk tHA QbHVe] AlolE &
A -1576 dBE Z7F a1#ste] EIRPE AAtstd A (4-54)¢F o] 16.19 dBm¥} 1691
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dBm®] EIRP7} 2™ 4| EIRP+= 1957 dBme] ¥t}

3 Agilent  17:08:47 How 8, 2007 Peak Search

Atten 18 dB

Meas Tools»
Next Peak

Next Pk Right
Marker e

1791000000 GHz
-30 dB | Next Pk Left

Min Search

Pk-Pk Search

More
1of 2

VBH 1 MHz

3 Agllent  17:14:17 How 8, 2007 Peak Search

|

Atten 18 dB
Meas Tools»

Next Peak

Next Pk Right

Marker
1.791000008 GHz

-29 Next Pk Left

.............

Min Search

Pk-Pk Search

Ston | More
VBH 1 MHz 4 ms (401 pt Lof 2

(b) Frefdel Ao =4

1% 4-53. Fully-anechoic chamber 7% A
1.7 GHz W< Hd3}7]9 ¢339 o =49

ATk = — cable loss = —15.76 dB
EIRP, = 17.35 +14.60 —15.76 = 16.19 dBm (41.59 mW)
EIRP, =18.07 +14.60 —15.76 =16.91 dBm(49.09 mW)

EIRP =10 x log 10 (10 6210 10 1691% =19 57 dBm(90.57 mW)
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1.7 GHz

s

1%

8

=
=

A 3743} semi—anechoic chamber, fully—anechoic chamberol 4]
4-153} 2t
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fvie]
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4-15. 1.7 GHz dH

A
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oA 7zt

ches
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S
| S

1
Ax

A °] EIRP #tj
° 2 dBm 4= Aol

\

—AO

fvze]

A

21.08 dBm, 18.87 dBm, 19.57 dBm<2

+o]

b 713 vals
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2 the

ol
&2

ol M el Al
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