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7.5 CONDUCTED SPURIOUS EMISSION

LIMITS

§ 15.407 (b),

(1) For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz. Devices operating in
the 5.25-5.35 GHz band that generate emissions in the 5.15-5.25 GHz band must
meet all applicable technical requirements for operation in the 5.15-5.25 GHz band
(including indoor use) or alternatively meet an out-of-band emission EIRP limit of -27
dBm/MHz in the 5.15-5.25 GHz band.

The provisions of § 15.205 apply to intentional radiators operating under this section.

TEST EQUIPMENT

Name of Equipment| Manufacturer Model Serial Number |Calibration Due

Spectrum Analyzer R&S FSEK 30 835253/002 SEP. 29, 2012

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

Spectrum

EUT Analyzer

TEST PROCEDURE

Conducted RF measurements of the transmitter output were made to confirm that the
EUT antenna port conducted emissions meet the specified limit and to identify any
spurious signals that require further investigation of measurements on the radiated
emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is
set to 1MHz. The video bandwidth is set to 1MHz. Peak detection measurements are
compared to the average EIRP limit, adjusted for the maximum antenna gain. If necessary,
additional average detection measurements are made.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.
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TEST RESULTS
OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT

CH Low ( 30MHz ~ 40GHz / IEEE 802.11a Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
%Ref Lvl 5.54 dBm VBW 1 MHz
12.3 dBm 5.18000000 GHz SWT  B0OO0 ms Unit dBm
12 10 D occ n
LR SRR YT[TT1] 5|54 dBm
r 5.18000[000 GHz -
0 V2 [[T1] -56.97 dBm
1.71210421 GHz
V3 [IT1] -35[. 76 dBm
-10 20725067 GHZ
V4[IT1] -32.43 dBm
o0 39.59949/800 GHz
TMAX 1MA

D1 -27 dBm

-30 4
AL
-40 ["JM MVM\.V
-50
2 AQ&JNAﬂJVP\ﬂkwAMw“AM&JWAN4¢*Umﬂw
-60 A
-70
-80
-87.7
Start 30 MHz 3.897 GHz/ Stop 40 GHz
Jate: 30.DEC.2011 089:38:17
CH Middle ( 30MHz ~ 40GHz / IEEE 802.11a Mode )
Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 5.63 dBm VBW 1 MHz
12.3 dBm 5.22000000 GHz SHT 600 ms Unit dBm
12.
TS eyttt YTTTT] 553 dBm
f 5.22000[000 GHz -
0 V2 |[T1] -54.11 dBm
1.23150[301 GHz
V3 [[T11] -36[.42 dBm
-10 T 072506 T Az
V4 IT1] -33[.63 dBm
_op 39.58949800 GH=z
1MAX 1MA
D1 -27 dBm
-30 T
3 /w/\]'
0 i AN
-50

7ED(w
-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 30.DEC. 2011 09:38:48
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CH High ( 30MHz ~ 40GHz / IEEE 802.11a Mode )
Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 5.99 dBm VBW 1 MHz
12.3 dBm 5.24000000 BHz  SWT 600 ms Unit dBm
Ry e pETEFFogt YT T S MSSaeIsu
Y 5.24000000 GHz -
0 V2 |[T1] -52|.65 dBm
1.23150B01 GHz
V3 [[T1] -35[.48 dBm
-10 T 072506 T GAZ
V4 [IT11] -32|.17 dBm
0 49.69949900 GHz
1MAX 1MA
D1 -27] dBm
-30 4
3 /\/j
— [N
_50—= M ““’l
—60 )
-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Jate: 30.DEC.2011  09:39:30
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CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode / Chain 0 )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvli 4.26 dBm VBW 1 MHz
12.3 dBm 5.18000000 GHz SWHT 600 ms Unit dBm
12 10 2 LD e o i
L= SR AR YT e ™|
% 5.18000000 GHz
0 V2 |[T1] -50].40 dBm
I3.727134427 GHz
V3 [[T1] -35[.17 dBm
-10 T 072506 T GAZ
V4 [[T1] -32.29 dBm
0 49.59949800 GHz
1MAX 1MA
D1 -27 dBm
-30 4
- A/\/VJ’
_40 A ﬁfdx\w
FJMM Y
50 2
ww_dvuﬂ’\ﬂ\”&%kvvvmmw»ﬂw&ﬂ\idﬁjﬂ
e W
-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Jate: 30.DEC.2011 03:43:49

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode / Chain 0 )

Date:

30.DEC.2011

(08:44:46

Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvl 2.01 dBm VBW 1 MHz
12.3 dBm 5.22000000 GHz SWT 500 ms Unit dBm
12 1.0 o c 4
B N T VITUTTI] .UT Obm-
1 5.22000[000 GHz
0 [ v2 |[T1] -50/.98 dBm
13.40673B347 GHz
v3 [[T1] -36.35 dBm
-10 A T52B0B37 GHZ
V4 [[T1] -33.13 o8m
o0 49.59949800 GHz
THAX 1MA
L D1 27 dbm
-30 #
? /M]‘
e FMW‘WVMVA“‘
-50 2
u}MA/\MkquhnMNNA“}A{‘“w&*mAnAnJ””MWAANN»UVA%
_B0 Mﬁ\u&/
rv
70
-80
-87.7
Start 30 MHz 3.897 GHz/ Stop 40 GHz
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode / Chain 0 )
Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 2.27 dBm VBW 1 MHz
12.3 dBm 5.24000000 GHz SWT 600 ms Unit dBm
12.
B Fort YT 27O
1 5.24000[000 GHz
0 1 vo |1T1] -51[.03 dBm
13.80723447 GHz
V3 [[T1] -35. 78 dBm
-10 T 072506 T Az
V4 l[T1] -33|.40 dBm
o0 343.53949800 Ghz
1MAX 1MA
D1 -27] dBm
-30 7
5 /U\X
-40 MAJM,&\’M\)M
50 Mj(v\‘ M [bd
Aol A N
G| .
-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 30.DEC.2011 089:46:12
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CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode / Chain 1)

Jate:

30.DEC.2011

09:44:12

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 3.00 dBm VBW 1 MHz
12.3 dBm 5.18000000 GHz SWHT 600 ms Unit dBm
12.
T SRS YT[tT T3 00 Obm-
! 5.18000p00 GHz
0 V2 [[T1] -51.58 dBm
13.72713[427 GHz
V3 |IT1] -36|.46 dBm
-10 T TS5O60E3 7 Gz
V4 [[T1] -32]. 79 dBm
o0 39.53949500 GHz
1MAX 1MA
D1 -27 dBm
-30 4
L)
0 aW
\/A‘\/'Uj MRV
. JijithJUquaquﬁﬁwAﬂﬂu‘ rmw
_B0 wW
-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode / Chain 1)

Date:

30.DEC.2011

038:45:08

Marker 1 [T11] RBW 1 MHz RF Att 10 dB
Ref Lvl 1.93 dBm VBW 1 MHz
12.3 dBm 5.22000000 GHz SWT 600 ms Unit dBm
12- (el o occ n
te 6 fort YT TTT] 15557
1 5.22000[000 GHz
0 [ v2 1113 -51|.64 ¢Bm
13.80723447 GHz
V3 |[T11] -35.82 dBm
-10 ITI924BET T Gz
V4 IT1] -33.62 dBm
_op 39.5839438[800 GHz
1MAX 1MA
D1 -27] dBm
-30 -
; M
S— (A
N Nﬁ’%v'\“ MWJN
\/)L**Aﬂnwwr ALY
e AN
60
-70
80
-87.7
Start 30 MHz 3.897 GHz/ Stop 40 GHz
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode / Chain 1)
Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 1.95 dBm VBW 1 MHz
12.3 dBm 5.24000000 BHz  SWT 600 ms Unit dBm
= B Fort YT 95 cBm
: |
1 5.24000[000 GHz
0 Y V2 |(T1] -51[.75 dBm
13.80723447 GHz
V3 [[T1] -36/. 10 dBm
-10 T 072506 T GHZ
V4 [IT11] -33|. 70 dBm
0 49.69949900 GHz
1MAX 1MA
D1 -27] dBm
-30 7
% M
- v A
_50 2 M [N
rAam] WWMW b
-60}
-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Jate: 30.DEC.2011 09:46:33
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CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode / Chain 0 )

Marker 1 [T1] RBW 1 MHz RF Attt 10 dB
%Ref Lvl ~0.31 dBm VBW 1 MHz
12.3 dBm 5.19000000 GHz SWT 600 ms Unit dBm
12- 12 LD O ¢ s
e YT —0[ 3T o8m
5.18000[000 GHz -
0 ! vo |1T1] -51[.51 dBm
114.60823B847 GHz
V3 |IT1] -35.97 dBm
-10 A U7CSOE T GHZ
v4ltT1] -33.03 o8m
o0 43.53349800 Ghz
TMAX 1MA

D1 -27 dBm
-30 %

w7

-40 r‘/w d V'

-50
60
-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Jate: 30.DEC.2011 10:03:23

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode Chain 0 )

Marker 1 [T1] RBL 1 MHz  RF Att 10 dB
%Ref Lvl -0.39 dBm VB 1 MHz
12.3 dBnm 5.21000000 GHz SWT  B00 ms Unit dBm
12- 1.0 o oc 4
B N T VITUTTI] —-0]. 39 dBm
5.21000000 GHz -
0 ! v2 [[T11 51|44 ¢Bn
13.80723447 GHz
v3 [[T1] _35[.91 dBnm
-10 A T5268637 GHZ
v4 [1T1] -32|.66 dBm
. 39.59949800 GHz
THMAX 1MA

D1 -27 dBm
-30 4

W Wil

~BOf

-70

-80

-87.7

Start 30 MHz 3.897 GHz/ Stop 40 GHz

Date: 30.DEC.2011 10:05:37
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode / Chain 0 )
Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 0.88 dBm VBW 1 MHz
12.3 dBm 5.23000000 GHz ~ SWT 600 ms Unit dBm
= B Fort YT O B5 oBm
: |
1 5.23000[000 GHz
0 4 Vo [[T1] -51].01 dBm
13.32663327 GHz
V3 [[T1] -36/.03 dBm
-10 I TS5060637 Az
V4 l[T1] -33|.34 dBm
o0 343.53949800 Ghz
1MAX 1MA
D1 -27] dBm
-30 7
: M
_40 rJVW‘J MKVM\'
- J«?‘\«m | A s
) A
-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Jate: 30.DEC.2011 10:07:58
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CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode / Chain 1)

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 1.26 dBm VBW 1 MHz
12.3 dBm 5.13000000 GHz SWT 600 ms Unit dBm
12- 10 2 LD (¢ 4
23— ot YT 1125357
1 5.18000[000 GHz
0 r Vo [[T1] -52|. 19 dBm
13.80723447 GHz
V3 [[T1] -35.08 dBm
-10 T TS5O60E37 Az
V4 l[T1] -33].62 dBm
o0 343.53949800 GHz
1MAX 1MA
D1 -27] dBm
30
3 /’0"%‘
T ).

-70

-80

-87.7

Start 30 MHz 3.887 GHz~/ Stop 40 GHz

Date: 30.DEC.2011 10:04:04

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode Chain 1)

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 0.20 dBm VBW 1 MHz
12.3 dBm 5.21000000 GHz SHT 600 ms Unit dBm
12- (el o occ n
eI pe oo YT TTT] u.uabm-
5.21000000 GHz
0 y V2 |[T1] -51.40 dBm
113.80723[447 GHz
V3 |[T11] -37.43 dBm
-10 I TS5260637 Gz
V4 IT1] -33[.69 dBm
_op 39.59949800 GH=z
1MAX 1MA
D1 -27 dBm
30 7
3 M
_40 lMA.
PNV S
-850 2 ,‘W
7EDJIWWWNJ
-70
-80
-87.7
Start 30 MHz 3.897 GHz/ Stop 40 GHz
Jate: 30.DEC.2011 10:06:24
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode / Chain 1)

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 1.41 dBm VBW 1 MHz
12.3 dBm 5.23000000 GHz SWT 600 ms Unit dBm
12 10 2 LD e o i
Ha N LA AN A YT T 2T gBm
1 5.23000000 GHz -
0 M V2 |[T1] -50|.86 dBm
13.32663327 GHz
V3 [[T1] -35[.33 dBm
-10 A T5260B37 GHZ
V4 [[T1] -34[.12 dBm
o0 33.67959320 GHz
1MAX 1MA

L D1 -27 dBm
-30 T

n L

-40 NW v

-50
FATR AN
Jj WW AAM |""}M" Ll
60 MM
Nl
-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 30.DEC.2011 10:08:28
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LIMITS

(1) According to § 15.205 (a) Except as shown in paragraph (d) of this section, only

7.6 RADIATED EMISSION

spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025-8.5
417725 -417775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-9.5
6.215-6.218 748 -75.2 1660 -1710 10.6 -12.7
6.26775 - 6.26825 108 -121.94 1718.8 - 1722.2 13.25-13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 — 14.5
8.291 -8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 1155?6?522457255_ 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72-173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3338 36.43 - 36.5
12.57675 - 12.57725 322 -335.4 3600 - 4400 (2)
13.36 - 13.41
Remark:

1. ! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2. % Above 38.6

(2) According to § 15.205 (b) Except as provided in paragraphs (d) and (e), the field
strength of emissions appearing within these frequency bands shall not exceed the
limits shown is Section 15.209. At frequencies equal to or less than 1000 MHz,
compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000
MHz, compliance with the emission limits in Section 15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in Section
15.35 apply to these measurements.
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(3) According to § 15.209 (a) Except as provided elsewhere in this Subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the

following table :

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(KHz) 300
0.490 — 1.705 24000/F(KHz) 30
1.705 - 30.0 30 30
30 - 88 100 ** 3
88 - 216 150 ** 3
216 - 960 200 ** 3
Above 960 500 3

Remark: **Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz, 76-88
MHz, 174-216 MHz or 470-806 MHz. However, operation within these frequency bands is
permitted under other sections of this Part, e.g., Sections 15.231 and 15.241.

(4) According to § 15.209 (b) In the emission table above, the tighter limit applies at the
band edges.
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TEST EQUIPMENT

he following test equipments are utilized in making the measurements contained in this

report.

Open Area Test Site # 6

Name of Equipment | Manufacturer Model Serial Number | Calibration Due
TYPE N COAXIAL
CABLE SUHNER CHA9513 6 NOV. 17, 2012
BI-LOG Antenna Sunol JB1 A070506-2 OCT. 03, 2012
LOOP ANTENNA EMCO 6502 8905-2356 JUN. 10, 2012
Pre-Amplifier HP 8447F 2944A03817 NOV. 23, 2012
EMI Receiver R&S ESVS10 833206/012 MAY 10, 2012
RF Cable SUHNER SUCOFLEX104PEA 20520/4PEA NOV. 10, 2012
Horn Antenna Com-Power AH-118 071032 DEC. 27, 2012
Spectrum Analyzer R&S FSEK 30 835253/002 SEP. 29, 2012
Pre-Amplifier MITEQ AFS44-00108650-42-10P-44 1205908 NOV. 23, 2012
3116 Double Ridge
Antenna (40G) ETS-LINDGREN EMCO-003 00078 NOV. 14, 2012
Turn Table Yo Chen (010 N.C.R.
Antenna Tower AR TP1000A 309874 N.C.R.
Controller CT sc101 | e N.C.R.
. E-INSTRUMENT
RF Swicth TELH LTD ERS-180A EC1204141 N.C.R
Power Meter Anritsu ML2487A 6K00003888 MAY 30, 2012
Power Sensor Anritsu MA2491A 33265 MAY 30.2012
Temp/Humidity K.SON THS-M1 242 AUG. 09, 2012
Chamber
Signal Generator HP 8673C 2938A00663 SEP. 12, 2012
DC Power Source LOKO DSP-5050 L1507009282 N.C.R

Remark: 1. Each piece of equipment is scheduled for calibration once a year.
2. N.C.R = No Calibration Request.
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TEST SETUP

The diagram below shows the test setup that is utilized to make the measurements for
emission from below 1GHz.

9kHz ~ 30MHz
S, S SCY o [ N — Loop
Antenna
EUT
_\ Spectrum

T W Analyzer
\ | \
: v |
Turntable v v
Tm

|
A ==

Reference ground plane —/

30MHz ~ 1GHz

Antenna
yd Tower
> 3m < ................ { Bi-log
EUT v p Antenna
\ 1~4m /
EMI Test
A — Receiver
t S T h
Tumtable | V PV | ‘
08m { 1m Coaxial Cable
A4 [ WEE
i i [ 1 Pre-amp A5 OO

\f

Reference ground plane
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The diagram below shows the test setup that is utilized to make the measurements for

emission above 1GHz.

—4

Antenna

v Tower

3m Horn
Antenna

Spectrum
Analyzer

@ial Cable

~Pre-amp
] ]

Turntable

.
ol
god

j/

Reference ground plane —/

TEST PROCEDURE

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a
10 meter open area test site. The table was rotated 360 degrees to determine the
position of the highest radiation.

2. While measuring the radiated emission below 1GHz, the EUT was set 3 meters away
from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower. While measuring the radiated emission above 1GHz,
the EUT was set 3 meters away from the interference-receiving antenna.

3. The antenna is a broadband antenna, and its height is varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both
horizontal and vertical polarization of the antenna are set to make the measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the table was turned from
0 degrees to 360 degrees to find the maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth
with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified,
then testing could be stopped and the peak values of the EUT would be reported.
Otherwise the emissions that did not have 10 dB margin would be re-tested one by
one using peak, quasi-peak or average method as specified and then reported in a
data sheet.

Remark

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 KHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for
Peak detection and frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is
10 Hz for Average detection (AV) at frequency above 1GHz.
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TEST RESULTS

Below 1 GHz (9kHz ~ 30MHz)
No emission found between lowest internal used/generated frequency to 30MHz.

Below 1 GHz (30MHz ~ 1GHz)

300+300Mbps Gigabit Server

Product Name Router Test By John Chen
Model GS293d Test Date 2011/12/31
Test Mode TX Mode TEMP & Humidity | 23.1°C, 59%
Horizontal
Frequency RMett_ar Antenna Cable Loss [Emission Level| Limits Margin Detector
eading Factor Mode
(MHz) (dBuV) (dB/M) (dB) (dBuVIM) (dBuVIM) | (dB) PK/QP
125.00 18.27 14.13 3.12 35.52 43.50 -7.99 QP
156.00 19.84 12.92 3.33 36.09 43.50 -7.41 QP
250.00 20.35 12.80 3.96 37.11 46.00 -8.89 QP
500.00 15.70 18.43 5.60 39.73 46.00 -6.27 QP
780.00 12.04 22.07 5.83 39.93 46.00 -6.07 QP
936.00 11.49 23.49 6.34 41.31 46.00 -4.69 QP
NA | ——— | = | | | e e -
Vertical
Frequency| Meter |Antenna) . o loss|Emission Level] Limits | Margin | oot
Reading Factor Mode
(MHz) (dBpV) (dB/M) (dB) (dBpVIM) (dBupVv/IM) | (dB) PK/QP
48.62 23.42 9.53 2.01 34.96 40.00 -5.04 QP
125.00 22.39 14.13 3.12 39.64 43.50 -3.87 QP
144.76 19.82 13.42 3.19 36.43 43.50 -7.07 QP
156.00 19.38 12.92 3.33 35.63 43.50 -7.87 QP
500.00 15.82 18.43 5.60 39.85 46.00 -6.15 QP
936.00 10.45 23.49 6.34 40.27 46.00 -5.73 QP
NA | - | = | e | e e | e | e

REMARK: Emission level (dBuV/m) =Antenna Factor (dB/m) + Cable loss (dB) + Meter Reading

(dBuV).
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FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1
Above 1 GHz
" - ,
Product Name 300 300Mb£s Gigabit Server Test By John Chen
outer
Model GS293d Test Date Dec. 30, 2011
Test Mode IEEE 802.11a TX/ TEMP & Humidity | 22.3'C, 58%
CH Low
Measurement Distance at 3m Horizontal polarity

Freq. | Reading AF ?_22': Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBupV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.00 57.13 25.65 1.83 39.58 0.74 45.77 74.00 -28.23 P
1250.00 51.52 25.65 1.83 39.58 0.74 40.16 54.00 -13.84 A
10359.98|  54.99 39.24 6.04 37.28 0.54 63.53 74.00 -10.47 P
10359.98|  40.47 39.24 6.04 37.28 0.54 49.01 54.00 -4.99 A

Measurement Distance at 3m Vertical polarity

Freq. | Reading AF ?_zl;lse Pre-amp |Filter| Level Limit Margin | Mark

(MHz) | (dBupV) | (dB/m) | (dB) (dB) (dB) [(dBpV/m)|(dBpV/im)| (dB) | (P/Q/A)
1250.00 56.68 25.65 1.83 39.58 0.74 45.32 74.00 -28.68 P
1250.00 50.91 25.65 1.83 39.58 0.74 39.55 54.00 -14.45 A
10359.96| 53.43 39.24 6.04 37.28 0.54 61.97 74.00 -12.03 P
10359.96 39.86 39.24 6.04 37.28 0.54 48.40 54.00 -5.60 A

REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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-' FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1

" - ,
Product Name 300+300Mbps Gigabit Server Test By John Chen
Router
Model GS293d Test Date Dec. 30, 2011
IEEE 802.11a TX/ - o o
Test Mode CH Middle TEMP & Humidity | 22.3°C, 58%
Measurement Distance at 3m Horizontal polarity
Freq. | Reading AF ?.22‘: Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBupV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/m)| (dB) | (P/Q/A)
1249.99 58.33 25.65 1.83 39.58 0.74 46.97 74.00 -27.03 P
1249.99 52.46 25.65 1.83 39.58 0.74 41.10 54.00 -12.90 A
10439.97|  54.09 39.28 6.10 37.17 0.58 62.87 74.00 -11.13 P
10439.97| 39.75 39.28 6.10 37.17 0.58 48.53 54.00 -5.47 A
Measurement Distance at 3m Vertical polarity
Freq. | Reading AF ?_?)I:Ise Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) | (dB) (dB) (dB) [(dBpV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.00 55.41 25.65 1.83 39.58 0.74 44.05 74.00 -29.95 P
1250.00 48.39 25.65 1.83 39.58 0.74 37.03 54.00 -16.97 A
10439.98| 54.73 39.28 6.10 37.17 0.58 63.51 74.00 -10.49 P
10439.98 39.64 39.28 6.10 37.17 0.58 48.42 54.00 -5.58 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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-' FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1

" - ,
Product Name 300+300Mbps Gigabit Server Test By John Chen
Router
Model GS293d Test Date Dec. 30, 2011
Test Mode IEEE 802.11a TX/ TEMP & Humidity | 22.3°C, 58%
CH high
Measurement Distance at 3m Horizontal polarity
Freq. | Reading AF ?.22‘: Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBupV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/im)| (dB) | (P/Q/A)
1249.95 56.81 25.65 1.83 39.58 0.74 45.45 74.00 -28.55 P
1249.95 51.29 25.65 1.83 39.58 0.74 39.93 54.00 -14.07 A
10479.97| 53.37 39.29 6.13 37.12 0.59 62.26 74.00 -11.74 P
10479.97| 38.82 39.29 6.13 37.12 0.59 47.71 54.00 -6.29 A
Measurement Distance at 3m Vertical polarity
Freq. | Reading AF ?_?)I:Ise Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.00 57.39 25.65 1.83 39.58 0.74 46.03 74.00 -27.97 P
1250.00 50.10 25.65 1.83 39.58 0.74 38.74 54.00 -15.26 A
10479.95| 54.22 39.29 6.13 37.12 0.59 63.11 74.00 -10.89 P
10479.95|  39.93 39.29 6.13 37.12 0.59 48.82 54.00 -5.18 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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-' FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1

300+300Mbps Gigabit Server
Router

Model GS293d Test Date Dec. 30, 2011

IEEE 802.11n HT20 TX / TEMP & Humidity 25°C, 62%
CH Low

Product Name Test By John Chen

Test Mode

Measurement Distance at 3m Horizontal polarity

Cable

Freq. | Reading AF Loss Pre-amp |Filter| Level Limit Margin | Mark

(MHz) | (dBpV) | (dB/m) | (dB) (dB) | (dB) |(dBuV/m)|(dBuVim)| (dB) | (P/QIA)

1250.03 57.21 25.65 1.83 39.58 0.74 45.85 74.00 -28.15 P
1250.03 50.68 25.65 1.83 39.58 0.74 39.32 54.00 -14.68 A
10359.94 56.02 39.24 6.04 37.28 0.54 64.56 74.00 -9.44 P
10359.94 40.57 39.24 6.04 37.28 0.54 49.11 54.00 -4.89 A

Measurement Distance at 3m Vertical polarity

Cable

Freq. | Reading AF Loss Pre-amp |Filter| Level Limit Margin | Mark

(MHz) | (dBuV) | (dB/m) | (dB) (dB) | (dB) |(dBuV/m)|(dBuV/m)| (dB) | (P/Q/A)

1250.00 54.03 25.65 1.83 39.58 0.74 42.67 74.00 -31.33 P

1250.00 48.28 25.65 1.83 39.58 0.74 36.92 54.00 -17.08 A

10359.93 52.04 39.24 6.04 37.28 0.54 60.58 74.00 -13.42 P

10359.93 39.48 39.24 6.04 37.28 0.54 48.02 54.00 -5.98 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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/ FCC ID : UBA-GS293D

Report No.: T11120230801-RP1-1

" - .
Product Name 300+300Mbps Gigabit Server Test By John Chen
Router
Model (GS293d Test Date Dec. 30, 2011
IEEE 802.11n HT20 TX/ -~ . o
Test Mode CH Middle TEMP & Humidity 25C, 62%
Measurement Distance at 3m Horizontal polarity
Freq. | Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.02 57.99 25.65 1.83 39.58 0.74 46.63 74.00 -27.37 P
1250.02 53.08 25.65 1.83 39.58 0.74 41.72 54.00 -12.28 A
10439.95| 53.24 39.28 6.10 37.17 0.58 62.02 74.00 -11.98 P
10439.95|  39.61 39.28 6.10 37.17 0.58 48.39 54.00 -5.61 A
Measurement Distance at 3m Vertical polarity
Freq. | Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1249.97 56.37 25.65 1.83 39.58 0.74 45.01 74.00 -28.99 P
1249.97 49.93 25.65 1.83 39.58 0.74 38.57 54.00 -15.43 A
10439.02| 54.99 39.28 6.10 37.17 0.58 63.76 74.00 -10.24 P
10439.02| 40.34 39.28 6.10 37.17 0.58 49.11 54.00 -4.89 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4. The other emission levels were 20dB below the limit
5

. The test limit distance is 3M limit.
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/ FCC ID : UBA-GS293D

Report No.: T11120230801-RP1-1

" —
Product Name 300+300Mbps Gigabit Server Test By John Chen
Router
Model (GS293d Test Date Dec. 30, 2011
Test Mode IEEE 802.11n HT20 TX/ 1 1EMp & Humidity| 25°C, 62%
CH High
Measurement Distance at 3m Horizontal polarity
Freq. | Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.00 57.16 25.65 1.83 39.58 0.74 45.80 74.00 -28.20 P
1250.00 53.34 25.65 1.83 39.58 0.74 41.98 54.00 -12.02 A
10479.93|  52.29 39.29 6.13 37.12 0.59 61.18 74.00 -12.82 P
10479.93|  39.07 39.29 6.13 37.12 0.59 47.96 54.00 -6.04 A
Measurement Distance at 3m Vertical polarity
Freq. | Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.00 56.68 25.65 1.83 39.58 0.74 45.32 74.00 -28.68 P
1250.00 49.76 25.65 1.83 39.58 0.74 38.40 54.00 -15.60 A
10479.95|  54.22 39.29 6.13 37.12 0.59 63.11 74.00 -10.89 P
10479.95|  40.15 39.29 6.13 37.12 0.59 49.04 54.00 -4.96 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss

2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz

3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4. The other emission levels were 20dB below the limit

5

. The test limit distance is 3M limit.
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-' FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1

300+300Mbps Gigabit Server
Router

Model (GS293d Test Date Dec. 30, 2011
IEEE 802.11n HT40 TX/

Product Name Test By John Chen

Test Mode TEMP & Humidity | 22.3°C, 58%
CH Low
Measurement Distance at 3m Horizontal polarity

Freq. | Reading AF ?_22': Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.00 58.02 25.65 1.83 39.58 0.74 46.66 74.00 -27.34 P
1250.00 51.25 25.65 1.83 39.58 0.74 39.89 54.00 -14.11 A
10379.93|  53.39 39.25 6.05 37.26 0.55 61.99 74.00 -12.01 P
10379.93|  40.10 39.25 6.05 37.26 0.55 48.70 54.00 -5.30 A

Measurement Distance at 3m Vertical polarity

Cable

Freq. | Reading AF Loss Pre-amp |Filter| Level Limit Margin | Mark

(MHz) | (dBpV) | (dB/m) | (dB) (dB) | (dB) |(dBpV/m)|(dBuVim)| (dB) | (P/Q/A)

1250.02 55.29 25.65 1.83 39.58 0.74 43.93 74.00 -30.07 P

1250.02 48.66 25.65 1.83 39.58 0.74 37.30 54.00 -16.70 A

10379.95 52.11 39.25 6.05 37.26 0.55 60.71 74.00 -13.29 P

10379.95 39.57 39.25 6.05 37.26 0.55 48.17 54.00 -5.83 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.

Page 87 /122
This report shall not be reproduced, except in full, without the written approval of Compliance Certification Services Inc.



/= Compliance Certification Services Inc.
/ FCC ID : UBA-GS293D

Report No.: T11120230801-RP1-1

" - .
Product Name 300+300Mbps Gigabit Server Test By John Chen
Router
Model (GS293d Test Date Dec. 30, 2011
IEEE 802.11n HT40 TX/ -~ . o
Test Mode CH Middle TEMP & Humidity 25C, 62%
Measurement Distance at 3m Horizontal polarity
Freq. | Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.00 58.36 25.65 1.83 39.58 0.74 47.00 74.00 -27.00 P
1250.00 51.19 25.65 1.83 39.58 0.74 39.83 54.00 -14.17 A
10419.97| 53.46 39.27 6.08 37.20 0.57 62.18 74.00 -11.82 P
10419.97|  40.77 39.27 6.08 37.20 0.57 49.49 54.00 -4.51 A
Measurement Distance at 3m Vertical polarity
Freq. | Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1249.99 53.91 25.65 1.83 39.58 0.74 42.55 74.00 -31.45 P
1249.99 46.28 25.65 1.83 39.58 0.74 34.92 54.00 -19.08 A
10419.95| 51.34 39.27 6.08 37.20 0.57 60.06 74.00 -13.94 P
10419.95| 39.67 39.27 6.08 37.20 0.57 48.39 54.00 -5.61 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4. The other emission levels were 20dB below the limit
5

. The test limit distance is 3M limit.
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/ FCC ID : UBA-GS293D

Report No.: T11120230801-RP1-1

" —
Product Name 300+300Mbps Gigabit Server Test By John Chen
Router
Model (GS293d Test Date Dec. 30, 2011
Test Mode IEEE 802.11n HT40 TX/ | 1EMp & Humidity| 25°C, 62%
CH High
Measurement Distance at 3m Horizontal polarity

Freq. | Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1249.97 56.11 25.65 1.83 39.58 0.74 44.75 74.00 -29.25 P
1249.97 50.08 25.65 1.83 39.58 0.74 38.72 54.00 -15.28 A
10459.96|  52.99 39.28 6.11 37.15 0.58 61.82 74.00 -12.18 P
10459.96|  39.17 39.28 6.11 37.15 0.58 48.00 54.00 -6.00 A

Measurement Distance at 3m Vertical polarity

Freq. | Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.01 54.93 25.65 1.83 39.58 0.74 43.57 74.00 -30.43 P
1250.01 47.22 25.65 1.83 39.58 0.74 35.86 54.00 -18.14 A
10459.94|  52.20 39.28 6.11 37.15 0.58 61.03 74.00 -12.97 P
10459.94|  38.91 39.28 6.11 37.15 0.58 47.74 54.00 -6.26 A

REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz

3.

The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4.
5

The other emission levels were 20dB below the limit
. The test limit distance is 3M limit.
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Restricted Band Edges
Detector Mode : Peak

Polarity : Horizontal

CH Low IEEE 802.11a Mode
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 89.67 dBuV VBW 1 MHz
123.6 dBuV 5.17755511 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse v 111 ag AR -
5.17755B1[1 GHz
Vo lIT1] 60.|74| dBuv
t10 5. 15000p0p GHZ
100
1
0| X— 1MA
80
L D1 74 [dBuv
70
EDWMM MALAMIAA A A TIRTITN] TN YRR ST W7y TR | .)
50
40
30
F1
23 .6 |
Start 4.5 GHz 70 MHz/ Stop 5.2 GBHz
Date: 30.DEC.2011 16:5B8:31

Detector Mode : Average

Polarity : Horizontal

CH Low IEEE 802.11a Mode

Date: 30.DEC.2011 17:01:36

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 80.49 dBuv VBW 10 Hz
123.6 dBuv 5.17755511 GHz SWT 175 s Unit dBuV
12
1opl—B.6 dB Offse YilriT1g g0 gl 4B =
5.17755B 11 GHz
V2 [[T11] 48 .49 dBuV
110 5.15000000 GHz
100
S04 1MA
1
80 ’\1
70
60
D1 54 [dBupV
50 S
40
30
F1
23.6 |
Start 4.5 GHz 70 MHz/ Stop 5.2 GHz
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FCC ID : U6A-GS293D

Report No.: T11120230801-RP1-1

Detector Mode : Peak

Polarity : Vertical

CH Low IEEE 802.11a Mode
Marker 1 [T11] RBW 1 MHz RF Att 20 dB
Ref Lvl 99.83 dBuV VBW 1 MHz
123.6 dBwV 5.17474850 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse v 111 Qg AR -
5.17474B50 GHz
V2 IT1] 61.52 dBuV
Hm 5. 15000p00 GRz
1
100 D
90+MA ' 1MA
80 ’
D1 74 [dBuV I l
70
60 WWWWWWWMWNJ
50
40
30
F1
23.6 |
Start 4.5 GHz 70 MHz/ Stop 5.2 GBHz
Jate: 30.DEC.2011 16:36:08

Detector Mode : Average

Polarity : Vertical

CH Low IEEE 802.11a Mode

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 90.08 dBuv VBW 10 Hz
123.6 dBuV 5.174743850 GHz SWT 175 s Unit dBuV
12
1opl—B.6 dB Offse YilriT1g g0 ngl 4B =
5.17474850 GHz
V2 |IT1] 48 .53 dBuV
110 5. 1500000p GHz
100
1
S04 'W 1MA
80
70
60
D1 54 [dBupV \
50
40
30
F1
23 .6 |
Start 4.5 GHz 70 MHz/ Stop 5.2 GHz
Date: 30.DEC.2011 16:33:17
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Detector Mode : Peak

Polarity : Horizontal

CH High IEEE 802.11a Mode
Marker 1 [T11] RBW 1 MHz RF Att 20 dB
Ref Lvl 88.57 dBuV VBW 1 MHz
123.6 dBwV 5.23647285 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse Yil[Te] g b7 dB -
5.23647295 GHz
V2 [[T1] 61.B63 dBuV
t10 535000000 Gz
100
4 1
S0HA m 1MA
80 \
D1 74 d/aw i
70
o LEONEY) e A~ et A I AN sty i it
50
40
30
F1
23.6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
Jate: 30.DEC.2011 17:25:18

Detector Mode : Average

Polarity : Horizontal

CH High IEEE 802.11a Mode

Date: 30.DEC.2011 17:26:45

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 79.11 dBuv VBW 10 Hz
123.6 dBuV 5.23647295 BGHz SWT BB s Unit dBuV
12
1opl—B.6 dB Offse YilriT1g g 111 dR i
5.23647285 GHz
V2 |IT1] 48.8B3 dBuV
110 5.35000[000 GHz
100
S04 1MA
1
80 m
70 l \
60 ‘
D1 54 d}E;N \
30
40
30
F1
23.6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
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Detector Mode : Peak

Polarity : Vertical

CH High IEEE 802.11a Mode

Date: 30.DEC.2011 17:32:04

Marker 1 [T11] RBW 1 MHz RF Att 20 dB
Ref Lvl 99.12 dBuV VBW 1 MHz
123.6 dBwV 5.24272545 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse Yil[Te] ag 12 dB -
5.24272[645 GHz
V2 [[T1] 60.B63 dBuV
t10 535000000 GHz
1
100 m
90+MA / \ 1MA
80 \
L D1 74 éaw
70
650 ot M A AT A AL e A b A AN
50
40
30
F1
23.6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz

Detector Mode : Average

Polarity : Vertical

CH High IEEE 802.11a Mode

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 89.53 dBuV VB 10 Hz
123.6 dBuv 5.24272545 GHz SWT B6 s Unit dBuV
12
1o BB db Offee v e 80 k3 o5 =
5.24272545 GHz
V2 |IT1] 48.81 dBuV
110 5.35000000 GHz
100
1
Bl way m 1MA
80
70
60
D1 54 |gBuV
50 AN
40
30
F1
23 .6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
Jate: 30.DEC.2011 17:33:25
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/= Compliance Certification Services Inc.

FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1
Detector Mode : Peak Polarity : Horizontal
CH Low IEEE 802.11n HT20 Mode
Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
@Ref Lvl 92.05 dBuV VBW 1 MHz
123.6 dBuv 5.17755511 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse Y l[T1] g2 05l 48
5.1775561|1 GHz -
v2|(T1] 61.j42| dBuv
t10 5. 15000p0p Gz
100
1
90| X!T 1MA
80
L D1 74 [dBuv
70
EDMWMWWWWMM §7..J
50
40
30
Fi1
23 .6 |
Start 4.5 GHz 70 MHz/ Stop 5.2 GBHz
Jate: 30.DEC.2011 17:08:15
Detector Mode : Average Polarity : Horizontal
CH Low IEEE 802.11n HT20 Mode
Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
%Ref Lvl 79.78 dBuv VBW 10 Hz
123.6 dBuv 5.17755511 GHz SWT 175 s Unit dBuv
12
6.6 dB Offse A\ AN | g Izl 4B *
120
5.1775561|1 GHz -
v2|[T1] 48 .po| dBuv
110 5. 15000000 GHz
100
Sl S 1MA
]
80 (
70
60
L D1 54 [dBuv
50
40
30
F1
23 .6 |
Start 4.5 GHz 70 MHz/ Stop 5.2 GHz
Date: 30.DEC.2011 17:11:32
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FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1
Detector Mode : Peak Polarity : Vertical
CH Low IEEE 802.11n HT20 Mode
Marker 1 [T1] RBW 1 MHz RF att 20 dB
@Ref Lvl 100.68 dBuV VBW 1 MHz
123.6 dBuV 5.17755511 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse Yil[Te] 100 6al dB
5.1775561|1 GHz -
V2 [[T1] 61.33 dBuv
t10 5. 15000p0p Gz
1
100 h
90| 1MA
80
L D1 74 [@Buv
70 |
6 DRI~ A e WMMMMMMMNMWNWJ
50
40
30
F1
23.6 |
Start 4.5 GHz 70 MHz/ Stop 5.2 GBHz
Date: 30.DEC.2011 16:45:09
Detector Mode : Average Polarity : Vertical
CH Low IEEE 802.11n HT20 Mode
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
%Ref Lvl 88.56 dBuV VBW 10 Hz
123 .6 dBuV 5.17755511 GHz SWT 175 s Unit dBuV
12
6.6 dB Offse vilrri ag 56l 4B
120
5.17765561|1 GHz -
V2 [[T1] 48.59 dBuv
110 5. 15000000 GHz
100
SO h 1MA
80
70
60
L D1 54 [dBuv
50
40
30
F1
23.6 |
Start 4.5 GHz 70 MHz/ Stop 5.2 GHz
Date: 30.DEC.2011 16:48:17
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FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1
Detector Mode : Peak Polarity : Horizontal
CH High IEEE 802.11n HT20 Mode
Marker 1 [T1] RBW 1 MHz RF att 20 dB
@Ref Lvl 89.82 dBuV VBW 1 MHz
123.6 dBuV 5.23751503 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse Yil[Te] ag a2 4B
5.23751603 GHz -
V2 [[T1] 61.897 dBuV
t10 535000000 Gz
100
1
90| m 1MA
80
L D1 74 d’Bw \
70 \
BDWW M A AMNIANAA S shndiditr- L L AALUAAMAAS A I M
50
40
30
F1
23.6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
Date: 30.DEC.2011 17:22:22
Detector Mode : Average Polarity : Horizontal
CH High IEEE 802.11n HT20 Mode
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
%Ref Lvl 78.08 dBuv VBW 10 Hz
123 .6 dBuV 5.23751503 GHz SWT B6 s Unit dBuV
12
120 6.6 dB Offse YilrT1] g log 48 -
5.23751603 GHz
V2 [[T1] 48.[78 dBuV
110 5. 35000000 GHz
100
0| 1MA
80 1
) m
60 ‘
L D1 54 4Bw \
50
40
30
F1
23.6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
Date: 30.DEC.2011 17:24:04
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FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1
Detector Mode : Peak Polarity : Vertical
CH High IEEE 802.11n HT20 Mode
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 899.61 dBuV VBW 1 MHz
123.6 dBwV 5.23438878 GHz SWT 100 ms Unit dBuV
12
1o0l—B.6 dB Offse Y0711 a9 B1 dB
5.23438878 GHz -
V2 IT1] 62.08 dBuV
Hm 5 35000p00 CHz
1
100 M
El eag 2 \ 1MA
80
L D1 74 By
70
EDM b A A st A AN e A AIANA A gt A i sttt
50
40
30
F1
23.6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
Date: 30.DEC.2011 17:41:34
Detector Mode : Average Polarity : Vertical
CH High IEEE 802.11n HT20 Mode
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
%Ref Lvl 87.39 dBuv VBW 10 Hz
123.6 dBuv 5.23438878 GHz SWT B6 s Unit dBuV
2 [ |
1opl—B.6 dB Offse YilriT1g g g 4B
5.23438878 GHz
V2 [[T11] 48.183 dBuV
110 5.35000000 GHz
100
S04 g 1MA
80
70 \
60 \
L D1 54 JB;N l
30
40
30
F1
23.6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
Jate: 30.DEC.2011 17:42:48
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FCC ID : U6A-GS293D

Report No.: T11120230801-RP1-1

Detector Mode : Peak

Polarity : Horizontal

CH Low IEEE 802.11n HT40 Mode

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 89.65 dBuV VBW 1 MHz
123.6 dBuv 5.17935872 GHz SHT 100 ms Unit dBuV
12
1o0l—b.6 dB QOffse Yilr71] g 55 dB -
5. 17935B72 GHz
V2 |IT1] 80.[70 dBuVv
Hn 515000000 GRz
100
il
S04 I 1MA
80
D1 74 [dBuV
70
50 s rdi At i ] L WM&gﬁJ Lm
30
40
30
F1
23.6
Start 4.5 GHz 75 MHz/ Stop 5.25 GHz
Date: 30.DEC.2011 17:12:13

Detector Mode : Average

Polarity : Horizontal

CH Low IEEE 802.11n HT40 Mode

Date: 30.DEC. 2011 17:15:42

Marker 1 [T11] RBW 1 MHz RF Att 20 dB
Ref Lvl 77.81 dBuV VBW 10 Hz
123.6 dBwpV 5.17935872 GHz SWT 180 s Unit dBuV
12
ool 6.6 dB Offse vilrT1, 1 dB i
5.17935872 GHz
V2 |[T11] 48 .49 dBupV
Hm 5 15000000 G6Hz
100
S0tAr 1MA
80 g
70
60
D1 54 [dBuV
50 7wl I —
40
30
F1
23 .6 |
Start 4.5 GHz 75 MHz/ Stop 5.25 GHz
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FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1
Detector Mode : Peak Polarity : Vertical
CH Low IEEE 802.11n HT40 Mode
Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
@Ref Lvl 97.11 dBuV VBW 1 MHz
123.6 dBuv 5.18086172 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse Yil[Te] 11 dB
5.18086/172 GHz -
v2 (1711 §0.j42 dBuv
t10 5. 15J00p00 Gz
100 t
Eli) FEA X‘H 1MA
80
L D1 74 [dBuv
70 l
60 A A A NI A A i A s A AN A I A A i \Jw
50
40
30
Fi1
23.6 |
Start 4.5 GHz 75 MHz/ Stop 5.25 GHz
Jate: 30.DEC.2011 16:49:36
Detector Mode : Average Polarity : Vertical
CH Low IEEE 802.11n HT40 Mode
Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
%Ref Lvl 86.03 dBuV VBW 10 Hz
123.6 dBuv 5.18086172 GHz SWT 190 s Unit dBuv
2 [ |
120 6.6 dB Offse YilrT1] 5 dB -
5.18086/172 GHz
v2 (711 489 dBuv
110 5. 15000000 GHz
100
Sl S T 1MA
80
70
60
L D1 54 [dBuv "
- J]
N A N
40
30
F1
23.6 |
Start 4.5 GHz 75 MHz/ Stop 5.25 GHz
Date: 30.DEC.2011 16:53:03
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FCC ID : UBA-GS293D

Report No.: T11120230801-RP1-1

Detector Mode : Peak

Polarity : Horizontal

CH High IEEE 802.11n HT40 Mode
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 88.45 dBuV VBW 1 MHz
123.6 dBwV 5.22188377 GHz SWT 100 ms Unit dBuV
12
120 6.6 dB Offse Yil[Te] ag s dB -
5.22188B377 GHz
V2 [[T1] 61.pP6 dBuV
t10 535000000 Gz
100
4 1
30 “I}\’(\K/ 1MA
—D( 74 JaBuv i
70
EDM'/ VTR VIN NSV S O A FTS7N AN A sl Ap g AA et
50
40
30
F1
23.5 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
DJate: 30.DEC.2011 17:18:26

Detector Mode : Average

Polarity : Horizontal

CH High IEEE 802.11n HT40 Mode

Date: 30.DEC.2011 17:20:42

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 76.99 dBuv VBW 10 Hz
123.6 dBuV 5.22188377 BHz SWT BB s Unit dBuV
12
1opl—B.6 dB Offse YilriT1g 5199 4R -
5.22188[377 GHz
V2 |IT1] 48 .9 dBuV
110 5.35000[000 GHz
100
S0A 1MA
80 +
. I(}\/_/\,\\
60 l
—D} 54 |dBuV l
50}
40
30
F1
23.6 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
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FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1
Detector Mode : Peak Polarity : Vertical
CH High IEEE 802.11n HT40 Mode
Marker 1 [T1] RBUW 1 MHz RF Att 20 dB
@Ref Lvl 97.90 dBuV VBW 1 MHz
123.6 dBuV 5.22292585 GHz SWT 100 ms Unit dBuv
12
1o0l—B.6 dB Offse viliT1] gz lag 4B
5.22292685 GHz -
v2|(T1] 61.54 dBuv
t10 535000000 Gz
100 1
a0 M][JW\ 1MA
80
L Dl 74 [dBuv \\
70
EDrﬂ \««MWWW St AN AN I AR A A Ai-A Y
50
40
30
Fi
23.5 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
Date: 30.DEC.2011 17:43:46
Detector Mode : Average Polarity : Vertical
CH High IEEE 802.11n HT40 Mode
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
%Ref Lvl 86.13 dBuv VBW 10 Hz
123.6 dBuV 5.22292585 GHz SWT 66 s Unit dBuv
2 [ |
120 6.6 dB Offse A\ AN | ag 19 4B
5.22292685 GHz
v2|[T1] 48.[p3 dBuv
110 5. 35000000 GHz
100
IO HeR—T 1MA
N (/_l\/\,\
70 \
60 \\
—F\[ 54 |dBuv il
S0 S—
40
30
F1
23.5 |
Start 5.2 GHz 26 MHz/ Stop 5.46 GHz
Date: 30.DEC.2011 17:45:01
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FCC ID : U6A-GS293D Report No.: T11120230801-RP1-1

7.7 CONDUCTED EMISSION

LIMITS

§ 15.207 (a) Except as shown in paragraph (b) and (c) this section, for an intentional
radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following
table, as measured using a 50 yH/50 ohms line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal.
The lower limit applies at the boundary between the frequency ranges.

Frequency Range Conducted Limit (dBuv)
(MHz) Quasi-peak Average
0.15-0.50 66 to 56 56 to 46
0.50 - 5.00 56 46
5.00 - 30.0 60 50

TEST EQUIPMENT

Conducted Emission room #1
Name of Equipment| Manufacturer Model Serial Number | Calibration Due
SCHWARZBECK NNLK 8130 8130124 SEP. 25, 2012
L.I.S.N.
Rohde & Schwarz ESH 3-z5 840062/021 AUG. 02, 2012
TEST RECEIVER Rohde & Schwarz ESCS 30 100348 JUL. 03, 2012
BNC COAXIAL CABLE CCS BNC50 11 OCT. 30, 2012
e-3 (5.04211¢)
TestS/W R&S (2.27)

Remark: Each piece of equipment is scheduled for calibration once a year.
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FCC ID : UBA-GS293D Report No.: T11120230801-RP1-1
TEST SETUP
Vertical ground reference plane
/* EMI Test Receiver
1
+oHBHE ©
40cm /
—
- EUT [J A (O
/| | /1
L J
L
N i 80cm /J
N> ol
‘ 7 AT
N\ LISN . Hori
~ orizontal ground reference plane

Bonded to horizontal ground reference plane

Powerline of Powerline of
Peripherals EUT

120VAC g @ 120VAC
s LISN. LISN. oty

EUT & Peripherals

120VAC __ |
/ 60Hz

Isolate Transformer EMI Test Receiver
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TEST PROCEDURE

The basic test procedure was in accordance with ANSI C63.4:2003.

The test procedure is performed in a 4m x 3m x 2.4m (LxWxH) shielded room.

The EUT along with its peripherals were placed on a 1.0m (W) x 1.5m (L) and 0.8m in
height wooden table and the EUT was adjusted to maintain a 0.4 meter space from a
vertical reference plane.

The EUT was connected to power mains through a line impedance stabilization network
(LISN) which provides 50 ohm coupling impedance for measuring instrument and the
chassis ground was bounded to the horizontal ground plane of shielded room. All
peripherals were connected to the second LISN and the chassis ground also bounded to
the horizontal ground plane of shielded room.

The EUT was located so that the distance between the boundary of the EUT and the
closest surface of the LISN is 0.8 m. Where a mains flexible cord was provided by the
manufacturer shall be 1 m long, or if in excess of 1 m, the excess cable was folded back

and forth as far as possible so as to form a bundle not exceeding 0.4 m in length.
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TEST RESULTS

300+300Mbps Gigabit Server
Product Name bs 19 Test By Ted Huang
Router
Model GS293d Test Date Dec. 21, 2011
Test Mode TX Mode Temp. & Humidity | 24°C, 64%
LINE
Data: 16
80 Level (dBu\) Date: 2011-12-21
\ |
\ |
4 il
40 ' 18
1] Ir "
'
0015 0.5 1 2 5 10 20 30
Trace: (Discrete) Frequency (MHz)
Freq. | LISN | Cable | Meter IMeasured| Limits | Over |
[Factor | Loss | ReadinglLevel | | Limlts | Detector
M= | dEB | 4B | dBu¥ | dBuV | dBu¥ | dBu¥ |
0018 1 9,89 | 0,23 | 29,91 | 40,02 | 54.50 |-14.4% | AVERAGE
0018 1 9,89 | 0,22 | 23,30 | 42,41 | 44,50 [-21.09 | QF
0,54 110,010 1 0,23 | 32,57 | 42,81 | 55,00 [-13.19 | QP
0.54 110,01 1 0.23 | 31.62 | 41.% | 46.00 | -4.14 | 4VERAGE
0.60 110,02 1 0.22 1 31.91 | 42.15 | 56.00 [-13.85 | QP
00460 110,02 1 0,22 | 20.4% 14072 | 46,00 | -5.2% | AVERAGE
1,38 110,05 | 021 | 25,84 | 36,10 | %6.00 [-19.90 | QF
1,38 110,05 | 021 | 22,42 | 32,68 | 46,00 1-13.32 | AVERAGE
540 110,07 | 0.24 | 29,24 | 38,57 | &0.00 [-20.43 | QP
540 110,07 | 0.24 | 22,78 | 33.09 | 50.00 [-16.91 | AVERAGE
12,68 11006 | 026 | 27.47 | 27,80 | &0.00 [|-22.20 | QF
12,68 11006 | 026 | 19.02 | 29,25 | 50,00 |-20.45% | AVERACE
Remark:

1. Correction Factor = Insertion loss + Cable loss
2. Emission level = Reading Value + Correction factor
3. Margin value = Emission level — Limit value
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300+300Mbps Gigabit Server
Product Name bs -Ig Test By Ted Huang
Router
Model GS293d Test Date Dec. 21, 2011
Test Mode TX Mode Temp. & Humidity | 24°C, 64%
NEUTRAL
Data: 15
80 Level (dBuV) Date: 2011-12-21
\ |
\ |
.
10 } 1
i Il |
i “ ' i
0615 0.5 1 2 5 10 20 30
Trace: (Discrete) Frequency (MHz)
Freq. | LISN | Cable | Meter IMeasured| Limits | Over |
|[Factor | Loss | ReadinglLevel | | Limits | Detector
M= | dB | 4B | dBu¥ | dBu¥ | dBuV | dBu¥V
0.18 1 9.89 | 0.22 1 32.50 | 42,61 | #4.55 1-21.94 | QP
0.18 1 9.80 | 0.22 1 27.92 | 38.0% | 54.55 [-16.57 | AVERAGE
0.54 110,01 | 0.2% 1 32.41 | 42.65 | 56.00 1-13.35 | qp
0.54 110,01 | 0.2% 1 31.20 | 41.44 | 46.00 | -4.56 | AVERAGE
0.65 110.0% | 0.22 1 23.75 | 33.99 | 54.00 [-22.01 | qp
0.65 110,03 | 0.22 1 20.5% | 30.77 | 46.00 [-15.23% | AVERAGE
1.67 110.05 1 0.22 1 20.00 | 33.27 | 56.00 1-16.7% | op
1.67 110.05 1 0.22 | 23,62 | 33,20 | 46.00 1-12.11 | AVERAGE
5.20 110,07 | 0.23 128,41 | 3871 | é0.00 [-21.29 | qp
5.20 110,07 | 0.23 1 24,88 | 35.1% | 50.00 [-14.32 | AVERAGE
16.12 110,06 | 0.24 | 29.5% | 30.8% | &0.00 [-20.12 | qp
16.12 110,06 | 0.24 1 23.46 | 33,76 | 50,00 [-16.24 | AVERAGE

Remark:
1. Correction Factor = Insertion loss + Cable loss
2. Emission level = Reading Value + Correction factor
3. Margin value = Emission level — Limit value
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FCC ID : U6A-GS293D

Report No.: T11120230801-RP1-1

LIMITS

7.8 FREQUENCY STABILITY

§ 15.407 (g) manufacturers of U-NII devices are responsible for ensuring frequency

stability such that an emission is maintained within the band of operation under all
conditions of normal operation as specified in the user’'s manual.

TEST EQUIPMENT

Name of Equipment| Manufacturer Model Serial Number |Calibration Due
Spectrum Analyzer R&S FSEK 30 835253/002 SEP. 29, 2012
Temp./Humidity K.SON THS-M1 242 AUG. 09, 2012
Chamber

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

Spectrum Analyzer

A

Temperature Chamber

TEST PROCEDURE

EUT

Variable Power Supply

The equipment under test was connected to an external AC or DC power supply and input

rated voltage. RF output was connected to a frequency counter or spectrum analyzer via

feed through attenuators. The EUT was placed inside the temperature chamber. Set the

spectrum analyzer RBW low enough to obtain the desired frequency resolution and

measure EUT 20°C operating frequency as reference frequency. Turn EUT off and set the
chamber temperature to -20°C. After the temperature stabilized for approximately 30

minutes recorded the frequency. Repeat step measure with 10°C increased per stage until

the highest temperature of +50°C reached.
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Report No.: T11120230801-RP1-1

TEST RESULTS

IEEE 802.11a mode

CH Low
Environment Measured
Voltage I
Temperature V) Frequency Limit Range Test Result
(°C) (MHz)
50 5179.880960 5150-5250
40 5179.880880 5150~5250
30 5179.880990 5150~5250
20 110 5179.880910 5150~5250 PASS
10 5179.880990 5150~5250
0 5179.880970 5150~5250
-10 5179.880890 5150~5250
-20 5179.880960 5150~5250
CH Low
Environment Measured
Voltage .
Temperature V) Frequency Limit Range Test Result
(°C) (MHz)
99 5179.880880 5150~5250
20 110 5179.880910 5150~5250 PASS
121 5179.880950 5150~5250
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IEEE 802.11a mode

CH Middle
Environment Measured
Voltage .
Temperature V) Frequency Limit Range Test Result
(°C) (MHz)
50 5219.884550 5150~5250
40 5219.884550 5150~5250
30 5219.884590 5150~5250
20 110 5219.884570 5150~5250 PASS
10 5219.884570 5150~5250
0 5219.884560 5150~5250
-10 5219.884560 5150~5250
-20 5219.884570 5150~5250
CH Middle
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
99 5219.884540 5150~5250
20 110 5219.884570 5150~5250 PASS
121 5219.884580 5150~5250
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IEEE 802.11a mode

CH High
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
50 5239.884600 5150~5250
40 5239.884590 5150~5250
30 5239.884560 5150~5250
20 110 5239.884570 5150~5250 PASS
10 5239.884560 5150~5250
0 5239.884570 5150~5250
-10 5239.884570 5150~5250
-20 5239.884580 5150~5250
CH High
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
99 5239.884580 5150~5250
20 110 5239.884570 5150~5250 PASS
121 5239.884570 5150~5250
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IEEE 802.11n HT20 mode

CH Low
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
50 5179.903830 5150~5250
40 5179.903810 5150~5250
30 5179.903780 5150~5250
20 110 5179.903810 5150~5250 PASS
10 5179.903810 5150~5250
0 5179.903770 5150~5250
-10 5179.903780 5150~5250
-20 5179.903830 5150~5250
CH Low
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
99 5179.903790 5150~5250
20 110 5179.903810 5150~5250 PASS
121 5179.903800 5150~5250
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IEEE 802.11n HT20 mode

CH Middle
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
50 5219.942250 5150~5250
40 5219.942280 5150~5250
30 5219.942250 5150~5250
20 110 5219.942280 5150~5250 PASS
10 5219.942240 5150~5250
0 5219.942240 5150~5250
-10 5219.942200 5150~5250
-20 5219.942260 5150~5250
CH Middle
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
99 5219.942270 5150~5250
20 110 5219.942280 5150~5250 PASS
121 5219.942250 5150~5250
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IEEE 802.11n HT20 mode

CH High
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
50 5239.942260 5150~5250
40 5239.942290 5150~5250
30 5239.942310 5150~5250
20 110 5239.942280 5150~5250 PASS
10 5239.942280 5150~5250
0 5239.942300 5150~5250
-10 5239.942250 5150~5250
-20 5239.942280 5150~5250
CH High
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
99 5239.942310 5150~5250
20 110 5239.942280 5150~5250 PASS
121 5239.942310 5150~5250
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IEEE 802.11n HT40 mode

CH Low
Environment Measured
Voltage .
Temperature V) Frequency Limit Range Test Result
(°C) (MHz)
50 5189.959900 5150~5250
40 5189.959920 5150~5250
30 5189.959910 5150~5250
20 110 5189.959920 5150~5250 PASS
10 5189.959910 5150~5250
0 5189.959920 5150~5250
-10 5189.959940 5150~5250
-20 5189.959920 5150~5250
CH Low
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
99 5189.959900 5150~5250
20 110 5189.959920 5150~5250 PASS
121 5189.959920 5150~5250
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IEEE 802.11n HT40 mode

CH Middle
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
50 5209.959910 5150~5250
40 5209.959910 5150~5250
30 5209.959900 5150~5250
20 110 5209.959920 5150~5250 PASS
10 5209.959920 5150~5250
0 5209.959940 5150~5250
-10 5209.959950 5150~5250
-20 5209.959920 5150~5250
CH Middle
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
99 5209.959890 5150~5250
20 110 5209.959920 5150~5250 PASS
121 5209.959940 5150~5250
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IEEE 802.11n HT40 mode

CH High
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
50 5229.979940 5150~5250
40 5229.979950 5150~5250
30 5229.979960 5150~5250
20 110 5229.979960 5150~5250 PASS
10 5229.979970 5150~5250
0 5229.979950 5150~5250
-10 5229.979940 5150~5250
-20 5229.979960 5150~5250
CH High
Environment Voltage Measured
Temperature (V)g Frequency Limit Range Test Result
(°C) (MHz)
99 5229.979940 5150~5250
20 110 5229.979960 5150~5250 PASS
121 5229.979960 5150~5250
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APPENDIX | MAXIMUM PERMISSIBLE EXPOSURE

According to FCC 1.1310 : The criteria listed in the following table shall be used to
evaluate theenvironment impact of human exposure to radio frequency (RF) radiation as
specified in 1.1307(b)LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Frequency

Range Electric Field | Magnetic Field | Power Denzsity Average Time
(MHz) Strength (V/m) | Strength (A/m) (mW/cm?)
(A) Limits for Occupational / Control Exposures
300-1,500 -- -- F/300 6
1,500-100,000 - - 5 6
(B) Limits for General Population / Uncontrol Exposures
300-1,500 -- -- F/1500 6
1,500-100,000 - - 1 30

CALCULATIONS

Given

E=

v30xPxG
d

& S=

E2
3770

Where E = Field strength in Volts / meter

P

= Power in Watts

G = Numeric antenna gain
d = Distance in meters
S = Power density in milliwatts / square centimeter

Combining equations and re-arranging the terms to express the distance as a function of
the remaining variables yields:

S=

30xPxG
3770d”

Changing to units of mW and cm, using:
P (mw) =P (W) /1000 and
d (cm) =d(m) /100

Yields

Where d=
P=

30x(P/1000)x G

3770x(d/100)°

Distance in cm
Power in mW

P x
d2

G

=0.0796 x

G = Numeric antenna gain
S = Power density in mW / cm2
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LIMIT

Power Density Limit, S=1.0mW/cm?

TEST RESULTS

Once Antenna Gain: 5 dBi= 3.16227766 mW

No non-compliance noted: (MPE distance equals 20 cm)
IEEE 802.11a = 0.0796 *

12.1060 *  3.16227766 +400 = 0.00762

IEEE 802.11n HT20 = 0.0796 * 13.6012 ¥ 3.16227766 +400 = 0.00856

IEEE 802.11n HT40 = 0.0796 * 11.6850 * 3.16227766 +400 = 0.00735

Minimum Numeric| Power Power

Antenna . Output - -
. separation antenna | Density Density
Mode Gain : Power . g

(dBi) distance (dBm) gain Limit , at 20cm2
(cm) (mW) | (mW/cm®) | (mW/cm®)

IEEE 802.11a 5.00 20.0 10.83 12.11 1.00 0.007618
IEEE 802.11n HT20 5.00 20.0 11.34 13.60 1.00 0.008559
IEEE 802.11n HT40 5.00 20.0 10.68 11.69 1.00 0.007353

Remark: For mobile or fixed location transmitters, the maximum power density is 1.0 mW/cm? even if

the calculation indicates that the power density would be larger.
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APPENDIX Il SETUP PHOTOS
RADIATED EMISSION SETUP
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RADIATED RF MEASUREMENT SETUP
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ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP
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CONDUCTED EMISSION SETUP
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