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4.5 BAND EDGE TEST
4.5.1 LIMIT

FCC Part15, Subpart C Section 15.247. In any 100 kHz bandwidth outside the
frequency band in which the spread spectrum intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.
Attenuation below the general limits specified in Section 15.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

OPERATING SPURIOUS EMISSION LIMIT
FREQUENCY RANGE FREQUENCY T O I -
(MHz) (MHz) emission(dBc) Emission level(dBuV/m)

902 - 928 <902 >20 NA
>928 >20 NA
960-1240 NA 54
2400 - 2483.5 <2400 >20 NA
>2483.5-2500 NA 54
5725 - 5850 <5350-5460 NA 54
<5725 >20 NA
>5850 >20 NA
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4.5.2 TEST EQUIPMENT
The following test equipment was used during the test:

E&‘gﬁ_’:’;‘fg‘: SPECIFICATIONS | MANUFACTURER ";g;iﬂ DUEcifEs:TEARL'&
SPECTRUM 9kHz-40GHz SSHWAER&Z '_I:gg 04904 DegTzcm 1
EMI Test Receiver | 9kHz-6GHz :gHWER&Z 15081"7/6 Ma;;é)ﬂ
SPECTRUM | 9KHz-26.5GHz HP 37183233'52 20 NO‘é'ng B
remrer| R |y | e [ e
1 Nov. 2011
HORN ANTENNA | 1GHz to 18GHz EMCO z . 851/ O‘éTé)
K-TYPE CABLE 15M HUBER SUHNER SFHZ);;O;Z n/ Feké‘fgm
F102-40/2*11 May. 2012
K-TYPE CABLE 1M HUBER SUHNER | ° (2)893%2 / aéT(?
A30A30-L 142 Dec. 2011
RF CABLE 1.5M JYEBAO 32;20035 / eETCO
RF CABLE 3.5M JYEBAO As?égg-'\;;ﬁz DeE'TZCO 1
EQF-0036(002)

NOTE: The calibration interval of the above test equipment is one year and the calibrations are
traceable to NML/ROC and NIST/USA.
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4.5.3 TEST SET-UP

FOR RF CONDUCTED TEST (dBc)

EUT

Spectrum

The EUT was connected to a spectrum through a 50Q RF cable.

FOR RADIATED EMISSION TEST

power cable]

-
-

A
(Horn antenna)
Turn Table
l 1-4m
EUT
0.8 m coaxial
< cable
v
3m T
Ground
plane Filter
Power input

NOTE :

Pre-amplifier

Spectrum analyzer

1. The EUT system was put on a wooden table with 0.8m heights above a ground plane.
2. For the actual test configuration, please refer to the photos of testing.
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4.5.4 TEST PROCEDURE

1. The EUT was operating in continuous transmission mode or could be controlled its
channel. Printed out the test result from the spectrum by hard copy function.

2. The EUT was tested according to the requirement of ANSI C63.4 and CISPR 22.
The measurements were made at an open area test site with 3 meter
measurement distance under 1 GHz and with 3m distance above 1GHz. The
frequency spectrum measured started from 30 MHz. Under 1 GHz. All readings
were quasi-peak values with 120 kHz resolution bandwidth of the test receiver.
Above 1 GHz, the measurements were made at an open area test site with 3
meter measurement distance and all readings were peak and average values with
1 MHz resolution bandwidth of the test receiver. The EUT system was operated in
all typical methods by users. The cables connected to EUT and support units
were moved to find the maximum emission levels for each frequency.

4.5.5 EUT OPERATING CONDITION

1. Set the EUT under continuous transmission condition.
2. The EUT was set to the highest available power level.
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4.5.6 TEST RESULT

Temperature: 29°C Humidity: 62%RH
Spectrum Detector: PK. or AV. Tested Mode: 802.11b
Tested By: Jeff Lo Modulation Type: QPSK
Tested Date: Jun 03, 2011
1.Conducted test
Frequency PEAK POWER Emission read Resdilt of Band edge
(MHz2) OUTPUT Value(dBm) Band edge LIMIT
(dBm) (dBc) (dBc)
<2400 8.24 -24.78 33.02 >20dBc
>2483.5 9.99 -38.95 48.94 >20dBc
Below 2400MHz (CH1):
&>

Offs 1.5 dB
Attt 40 dB
Ref 21.5 dBm

REBWY 100 kH=z
wWBW 200 kHz
SWT 10ms

M2L1]

-2 78 dBm
2_298400000 GH=

1Pk
10 dBm

Mi[1]

8.2 dBim|
2.4r;!. }4 10000 GHZ

Max

O dBm

sl

-10 dBm

Tl

[

-20 dBm

-20 dBm

lh'

i nuFr

-50 dBm

-20 dBm

=70 dBm

CF 2.38147 GH=

Span 100.0 MH=

Above 2483.5 MHz (CH11):

Offs 1.5 dB

Attt 40 dB

Ref 21.5 dBm
T

RBWW 100 kHz
WBW 200 kH=
SWT 10ms

M2L1]

-38.95 dBm
2.4841 00000 GH=z

Y ETEN]

2.99 dBm|

1Pk | Py 2.461060000 GH=
Max | 10 dBm rﬂ

o dBm I FJ" .4,.1\

-10 dBrry \ll

-20 dB

_adrd LJ'M

llf\L (=
0 dBm - d o

-50 dBm

-60 dBm

=70 dBm

CFEF 2.492 GH=x

Span 100.0 MH=
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2.Radiated emission test:
Below 2400MHz (CH1)

Correct Reading | Emission | Limit Line| Over Limit
Frequency Fact Ant. Fac.|Ant. Pol. (dBuV) | (dBuV/m) | (dBuV/m) | (dBuV/m)
actor u uV/m uV/m uV/m
(MHz) (dB) (H/V)
(dB) PK AV| PK |[AV| PK |AV| PK | AV
2412.00 -22.72 28.11 H 105.1/85.7 | 110.5 | 91.1 | 114.0 |94.0| -3.5 | -2.9
2412.00 -22.72 28.11 \' 94.7 | 82.4| 100.0 |87.8| 114.0 | 94.0 | -14.0 | -6.2
2400.00 -33.88 28.08 H 43.2(32.1| 374 |26.3| 74.0 |[54.0| -36.6 | -27.7
2397.80 -33.88 28.07 \') 49.3(34.1| 435 |28.3| 74.0 |[54.0| -30.5 | -25.7
2390.00 -33.89 28.06 H 33.2|226| 27.3 |16.8| 74.0 |54.0| -46.7 | -37.2
2390.00 -33.89 28.06 \) 33.9|229| 28.0 |{17.1| 74.0 |54.0| -46.0 | -36.9
Horizontal: 1o deuv/m
Limnat: —_—
a0
A
1 !"JJ
PRE RPN PV VT W ASREITY 10 W PYSNNS P P LI SR T WP ORI NI S
0o
2300.000 23 Ifl.llll 2320.00 2330.00 2340.00 235Ifl.0ll 2360.00 2370.00 2380.00 2400.00 MHz
Vertical: 1000 dBuV/m
Limnit: —_—
AVEG:
ol 33
ST
J
(P, VNS rIenN WW—\-«-'\MJ\“.\.\\-_.'.MM—..“w...uw-v_,_.,..uqx_,..WJLMW,..;M'\M,_,..\,.N__..._,\,M__,_.fﬂ"f“-""\
0o
2300000 231 Ij.ﬂﬂ 2320.00 233000 234000 23'5Ifl.l]l] 2360.00 2370.00 238000 240000 MHz
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Above 2483.5MHz (CH11)

T Correct Ant. Fac.| Ant. Pol. Reading | Emission | Limit Line| Over Limit
(MHz) Factor (dB) (HIV) (dBuV) | (dBuV/m) | (dBuV/m) | (dBuV/m)
(dB) PK|AV| PK |[AV| PK |AV| PK | AV
2462.00 -22.57 28.22 H 101.5/85.2 | 107.1 |90.8 | 114.0 [94.0| -6.9 | -3.2
2462.00 -22.57 28.22 v 92.481.6| 98.0 |87.2| 114.0 |94.0| -16.0 | -6.8
2487.25 -33.86 28.27 H 35.626.8| 30.0 |21.2| 74.0 |54.0 | -44.0 | -32.8
2483.10 -33.86 28.26 v 36.1|26.4| 30.5 |20.8| 74.0 |54.0| -43.5 | -33.2
2483.50 -33.86 28.26 H 32.024.1| 26.1 |18.3| 74.0 |54.0| -47.9 | -35.7
2483.50 -33.86 28.26 v 35.925.4| 30.3 |19.8| 74.0 |54.0 | -43.7 | -34.2
Horizontal: 1000 _d8uw/m e

AVG:

a0

0.0
2483.000 2484 70

2486.40

1000 dBu¥'/m

Vertical:

1
o e Al i

2

R R e R R I e e ey o S Ty W o vy L_.\-f\,-_. e I L e

248810

248980

2491.50

2493.70

2434 90

2496.60

250000 MHz

Limit:
AVG:

50

13

0.0

2483.000 2484.70  2486.40

2488.10

2489 80

2491.50

2493 70

749490

?'.W' ;vwm,..a,.ﬂlm{f Vbl i quf'l‘w".n T e | et M. PR o LR e ] [ N e IS ey Ut S L Y

2496.60

T Z500.00 MHz
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Temperature: 29°C Humidity: 62%RH
Spectrum Detector: PK. or AV. Tested Mode: 802.11g
Tested By: Jeff Lo Modulation Type: 64QAM
Tested Date: Jun 03, 2011
1.Conducted test
Frequency PEAK POWER Emission read Resdilt of Band edge
(MHz2) OUTPUT Value(dBm) Band edge LIMIT
(dBm) (dBc) (dBc)
<2400 2.22 -35.21 37.43 >20dBc
>2483.5 2.78 -42.82 45.6 >20dBc
Below 2400MHz (CH1):
&

Offs 1.5 dB

Attt 40 dB

Ref 21.5 dBm
T

RBW 100 kH=z
WBW 200 kH=z
SWT 10ms

M2C1]

-35.21 dBm
2400000000 GH=z

1Rm
10 dBm

M1[1]

2.22 dBm
2.411240000 GH=z

Max

o dBm

M
ey

-10 dBm

e

) \

-20 dBm

-20 dBm

-40 dBm

-50 dBm

-50 dBm

-70 dBm

CF 2.282 GH=z

Span 100.0 MH=

Above 2483.5 MHz (Ch11):
@ Offs 1.5 dB

Attt 40 dB
Ref 21.5 dBm
T

RBW 100 kHz
WBW 300 kH=z
SWT 10ms

M2L1]

-42.82 dBm
2.482610000 GH=

1RmM
10 dBm

Mi[1]

2. 78 dBm
2.460460000 GHz

Max nh1

O dBm I ]J}N’/I U e,
-10 dBm

N

-Z20 dEIr|n

-30 dB

- m
|

-50 dBm

-50 dBm

-70 dBm

CF 2.49 GH=z

Span 100.0 MHZ_

FMNG-059.10 REPORT




Spectrum Research & Reference No.: A11052405

SRTue posting Lab., Inc. Report No.:FCCA11052405
shan-Tong L. chungLi | TEST REPORT |Fcc ID: ZME-WID
City, Taoyuan, Taiwan Page:66 of 87

Date: Jun 08, 2011

2.Radiated emission test
Below 2400MHz (CH1)

T Correct Ant. Fac.| Ant. Pol. Reading | Emission | Limit Line| Over Limit
(MHz) Factor (dB) (HV) (dBuV) | (dBuV/m) | (dBuV/m) | (dBuV/m)
(dB) PK|AV| PK |[AV| PK |AV| PK | AV

2412.00 -22.72 28.11 H 105.1/85.7 | 110.5 [91.1| 114.0 |94.0| -3.5 | -2.9
2412.00 -22.72 28.11 v 94.7 | 82.4 | 100.0 |87.8 | 114.0 [94.0 | -14.0 | -6.2
2399.80 -33.88 28.08 H 58.839.5| 53.0 |33.6| 74.0 |54.0| -21.0 | -20.4
2399.60 -33.88 28.08 v 60.4|43.9| 54.6 |38.1| 74.0 |54.0| -19.4 | -15.9
2390.00 -33.89 28.06 H 40.8|24.2| 35.0 (18.4| 74.0 |54.0| -39.0 | -35.6
2390.00 -33.89 28.06 v 43.6|24.3| 37.8 (18.4| 74.0 |54.0| -36.2 | -35.6

Horizontal: 1o  deuvim

Limit: —
AVEG:

E
50 W
A
Py
1/
Y

A
gttt el e g

[
st oo Na“llh‘"‘ 1' L l"“-ﬂ«.w\vw e pipapmpm ol g phob oot PO Y,

0.0

2300000 231000 232000 233000  2340.00 235000  2360.00  2370.00  2380.00 2400.00 MHz
Vertical: 1000 dBuV/m
Limit: —
AVG:
3
W
50 A
o
1 rﬂ"'ﬂl

el

A
/
I, | l"”_.—,m*"—"-’l‘-. T Y R P H W PSSP PRy B, TP

0.0
2300000 231000 232000  2330.00  2340.00 235000  2360.00  2370.00  2380.00 2400.00 MHz
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Above 2483.5MHz (CH11)

T Correct Ant. Fac.| Ant. Pol. Reading | Emission | Limit Line| Over Limit
(MHz) Factor (dB) (HIV) (dBuV) | (dBuV/m) | (dBuV/m) | (dBuV/m)
(dB) PK|AV| PK |[AV| PK |AV| PK | AV
2462.00 -22.57 28.22 H 101.5/85.2 | 107.1 |90.8 | 114.0 [94.0| -6.9 | -3.2
2462.00 -22.57 28.22 v 92.481.6| 98.0 |87.2| 114.0 |94.0| -16.0 | -6.8
2484.836 -33.86 28.26 H 48.6 (26.8| 43.0 |21.2| 74.0 |54.0| -31.0 | -32.8
2484.734 -33.86 28.26 v 50.0 |29.4| 44.4 |23.8| 74.0 |54.0| -29.6 | -30.2
2483.5 -33.86 28.26 H 47.3|24.2| 41.7 |18.6| 74.0 |54.0| -32.3 | -35.4
2483.5 -33.86 28.26 v 49.826.3| 44.2 |20.7| 74.0 |54.0| -29.8 | -33.3
Horizontal: 1000 _dsuv/m
we
50 B Mmﬁ..-j it VA i - -—
' ‘“””"“'"*""““““’*"*"“J'“Mw.fm;, — )
APl it

0.0

2483000 2484.70  2486.40

1000 dBuv/m

Vertical:

248810 248980 249150

249320 2494.90

243660

T 2500.00 MHz

Limat:
AVEG:

a0

Ev

0.0
2483000 2484.70

1
S S L QLU LI Py
J

248640

24B8.10  2489.80 249150

249320 2459490

249660

ettt iy g

T 2500.00 MHz
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Temperature: 29°C Humidity: 62%RH
Spectrum Detector: PK. or AV. Tested Mode: 802.11n
Tested By: Jeff Lo Modulation Type: 64QAM
Tested Date: Jun 03, 2011
1.Conducted test
Frequenc PEAK POWER Emission read Result of Band edge
(I(\]IIHZ) y ouUTPUT | = gy | Band edge LIMIT
(dBm) (dBc) (dBc)
<2400 5.39 -30.63 36.02 >20dBc
>2483.5 4.53 -38.47 43.0 >20dBc
Below 2400MHz (CH5):
@ Offs 1.5 dB RBWW 100 kH=z
A 1o yowaooker  maal L oso s amm
— 1 P T easen o
A il gy J1
o aoh | U |
-20 dBm M_ZMJ H“h
AR ol 1"
Above 2483.5 MHz (Ch11):
@ Offs 1.5 dB RBWW 100 kH=z
A 1o yowaooker  matal o cas a7 ame
= : = — mMai[1] - 4.53 dBIiI

1Pk
Max

2.461500000 GH=z

10 dBm

meiruwu.'

OdBm|

i,

wr

-10 dB

I

\

-20 dB

-30 dB

TP

-50 dBm

-50 dBm

-70 dBm

CF 2.47288 GH=z

Span 100.0 MHZ_
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2.Radiated emission test

Below 2400MHz (CH5)

Correct Reading | Emission | Limit Line| Over Limit
Frequency Fact Ant. Fac.|Ant. Pol. (dBuV) | (dBuV/m) | (dBuV/m) | (dBuV/m)
actor u uV/m uV/m uV/m
(MHz) (dB) (H/V)
(dB) PK|/AV| PK [AV| PK |AV| PK | AV
2422.00 -22.66 28.15 H 104.5/ 85.4 | 110.0 |{90.9 | 114.0 |94.0| -4.0 | -3.1
2422.00 -22.66 28.15 ' 94.7 | 82.4 | 100.1 |87.9| 114.0 |94.0| -13.9 | -6.1
2399.00 -33.88 28.08 H 61.5(35.4| 55.7 [29.6| 74.0 |54.0| -18.3 | -24.4
2396.20 -33.88 28.07 Vv 61.5(31.4| 55,6 [25.6| 74.0 |54.0| -18.4 | -28.4
2390.00 -33.89 28.06 H 56.029.3| 50.2 [23.5| 74.0 |54.0| -23.8 | -30.5
2390.00 -33.89 28.06 Vv 56.6 (31.4| 50.8 [25.6| 74.0 |54.0| -23.2 | -28.4
Horizontal: 1000 _deuv/m —
A‘UG:‘
3
S
50 i = )lll"" .I.,-JL_.'«\'JN“@\'[
" ! o i
oY Mo
l\-.W«\,-mm_v\_f\w,wv\.ﬂﬁw."'u-.n."'m.v.-u"lmw-"'r!"*\p’fw i
0o
2300000 2310.00 2320.00 2330.00 Z340.00 2350000 2360.00 2370.00 2380000 240000 MHz
Vertical: 1000 dBuV/m
LLimat: —
AVG:
3
1 T
50 A A_r-‘w-ﬂ'“ ”“""""FJL"W
" JLMA"M"W
/ 1MJ-4W‘WMW"““
IRPIR P | 1§ ;\;.,J;“"'.'I"/ g b LAY i
0.0

2300.000 2310.00

2320.00

2330.00

2340.00

2350.00

2360.00

2370.00

2380.00

240000 MHz
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Above 2483.5MHz (CH11)
Correct Reading | Emission |Limit Line| Over Limit
Frequency Ant. Fac.|Ant. Pol. g
(MHz) Factor (dB) (HIV) (dBuV) | (dBuV/m) | (dBuV/m) | (dBuV/m)
(dB) PK|AV| PK [AV| PK | AV | PK AV
2452.00 -22.57 28.22 H 101.5/85.2| 107.1 |90.8 | 114.0 {94.0| -6.9 -3.2
2452.00 -22.57 28.22 Vv 92.4(81.7| 98.0 [87.3| 114.0 {94.0| -16.0 | -6.7
2483.30 -33.86 28.26 H 56.3|29.8| 50.7 [24.2| 74.0 |54.0| -23.3 | -29.8
2485.00 -33.86 28.27 \) 61.7|325| 56.1 [26.9| 74.0 |54.0| -17.9 | -27.1
2483.50 -33.86 28.26 H 52.2(30.6| 46.6 [25.0| 74.0 |54.0| -27.4 | -29.0
2483.50 -33.86 28.26 Vv 57.3(32.4| 51.7 |26.8| 74.0 |54.0| -22.3 | -27.2
Horizontal: 1000 _dBu¥/m —
FNI’:;
01 Bt Ml e M A gy WA A g ARSI A gyt
0.0
2483.000 2484.70  24B6.40 248810  2489.80 249150 249320 249490 249660 "~ 2500.00 MHz
Vertica|: 1000 dBuV/m

Limit:
AVG:

WA ifed

a0

0.0

2483.000 2484.70

3
it

2486.40

Ty Wﬁi‘ - — - - — .
i Znn “’J"J:"L""W'%‘m g ——— ‘“f"'“lrﬁrum"\.'m"m‘uﬁfmwWu.ﬁ,w\“

2488.10

248980

2491.50

2493.70

249490

2496.60

250000 MHz
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