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Agilent Spectrum Analyzer - Swept SA

SENSEINT] | ALIGN AUTD)
Avg Type: Log-Pwr

Peak Search

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 16 dB
NextPeak
| —
Next Pk Right
j —
Next Pk Left
| I—
Marker Delta
|
Mkr—CF
tWER MODE| TRC SCL = As FUNCTION FUMCTION WDTH FUNCTION WalLUE
izl 26,0589 GHz 5729dBm| |
I N A
Mkr—RefLvl

| [50¢  DC | | SENSENT] 1 ALIGNAUTO  [12:46:34 PM Aug 11, 2012

Marker 1 34.938681289376 GHz ) Avg Type: Log-Pur Peak Search
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 16 dB
MKkr1 34.938 7 GHZ BExt Bk
bl
Next Pk Right
§
Next Pk Left
| I
Marker Delta
R
Mkr—CF
MKR MODE TRC SCL ® Y FUNCTION FUNCTION WIDTH FUNCTION WaLUE
N [1[fF] 349387 GHz| 54.84 dBm
I
Mkr—RefLvl

Note:
Offset (dB) = Power Divider (dB) + Attenuator (d8) + Cable loss (dB)
Result (dB m) = Spurious offset (dB) + Reading values (dB m)

Frequency (Mk) offset (dB) Reading values (dB m) Result (dB m)
5 850.0 16.97 -69.00 -52.03
5 850.5 16.97 -67.41 -50.44
7767.3 18.91 -56.01 -37.10
26 058.9 Noise level - -
34 938.7 Noise level - -

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,

except in full, without prior written permission of the Company.
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OFDM : 802.11n_HT40(MCS0)

Low Channel
Agilent Spectrum Analyzer - Swept SA
| RE [EEE| | SENSEUNT] | ALIGNAUTO  [12:47:31PM
Avg Type: Log-Pwr Marker
PNO: Fast C,) 1r4g:FreeRun
IFGain:Low #Atten: 16 dB Select Marker
»>
2
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[
Delta
| | —
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[E—
off
%
S00ICHz |
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- ]
1
- ]
]
]
]
]
|

| SEWSEINT] | ALIGNAUTO  [12:48:05PM Aug 11, 2012
Avg Type: Log-Pwr

Peak Search

PNO: Fast L, 1rig:Free Run
IFGain:Low #Atten: 16 dB
NextPeak
— SO |
Next Pk Right
1T
Next Pk Left
|
Marker Delta
S
Mkr—CF
MKR MODE| TRC SCL b3 As FUNCTION FUMCTION WIDTH FUNCTION WaLUE
1 IR 5.751 3 GHz A03dBm| [ 00 000000000000 |
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¢ 1
. Mkr—RefLvl

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,
except in full, without prior written permission of the Company.
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Agilent Spectrum Analyzer - Swept SA

SENSEINT] | ALIGN AUTD)
Avg Type: Log-Pwr

Marker 1 26.069335644522 GHz Peak Search

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 16 dB

Mkr1 26.069 3 GHz BEXCEE ek
Ref 0.00 dBm ) ) i ) ) -56.17 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

tWER MODE| TRC SCL = ¥ FUNCTION FUMCTION WDTH FUNCTION WalLUE

izl 26,069 3 GHz B5617dBm| |
]

Mkr—RefLvl

| [509 DOC | | SENSEINT] e .

Marker 1 36.663138771292 GHz Avg Type: Log-Pwr 3 eak Searc
PNO: Fast () Trig: Free Run

IFGain:Low #Atten: 16 dB

| ALTGN AUTO [12:48:01 PM Aug 11, 2012

Mkr1 36.663 1 GHz NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Note:
Offset (dB) = Power Divider (dB) + Attenuator (d8) + Cable loss (dB)
Result (dB m) = Spurious offset (dB) + Reading values (dB m)

Frequency (Mk) offset (dB) Reading values (dB m) Result (dB m)
5725.0 16.97 -57.92 -40.95
7 673.9 18.91 -56.70 -37.79
26 069.3 Noise level - -
36 663.1 Noise level - -

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,

except in full, without prior written permission of the Company.
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High Channel

Agilent Spectrum Analyzer - Swept SA
| RF [so0g  DC | | SENSEUNT] | ALIGN AUTO
Avg Type: Log-Pwr

PNO: Fast L, ) 1rig:Free Run
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The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,
except in full, without prior written permission of the Company.
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Agilent Spectrum Analyzer - Swept SA

SENSEINT] | ALIGNAUTO | PM Sep 12, 2012
Avg Type: Log-Pwr

Peak Search

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 16 dB

Mkr1 26.098 50 GHz NextPeak

Ref 6.00 dBm __-56.93 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

tWER MODE| TRC SCL = ¥ FUNCTION FUMCTION WDTH FUNCTION WalLUE

izl 26.098 50 GHz 5693dBm| |
]

Mkr—RefLvl

| ['50 & | SENSENT] 1 ALIGNAUTO  [02:11:38PM Sep 12, 2012

Marker 1 35.161600000000 GHz Peak Search

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 16 dB

Avg Type: Log-Pwr

Mkr1 35.161 60 GHZ BES el
o 7 ‘ » -53.91 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Note:
Offset (dB) = Power Divider (dB) + Attenuator (d8) + Cable loss (dB)
Result (dB m) = Spurious offset (dB) + Reading values (dB m)

Frequency (Mk) offset (dB) Reading values (dB m) Result (dB m)
3864.1 9.56 -56.99 -47.43
5 850.0 10.50 -63.60 -53.10
5851.0 10.50 -56.10 -45.60
26 098.5 Noise level - -
35161.6 Noise level - -

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,
except in full, without prior written permission of the Company.
SGS Korea Co, Lid. (Gunpo Laboratory) 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040
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3.6. 6 dB Bandwidth Measurement

3.1. Test Setup

EUT Power Divider Power sensor

Test Note PC

Attenuator (Test Program)

Spectrum Analyzer

3.2. Limit

According to §15.247(a)(2), systems using digital modulation techniques may operate in the 902 ~928 M,
2400~ 2483.5 Mz, and 5 725 ~ 5 825 Mz bands. The minimum of 6 dB Bandwidth shall be at least 500 ki

3.3. Test Procedure

All data rates and modes were investigated for this test. The full data for the worst case data rate are
reported in this section.

The test follows section 5.1 of FCC KDB Publication 558074

1. Set resolution bandwidth (RBW) = 1 — 5 % of the emission bandwidth (EBW).

2. Set the video bandwidth (VBW) = 3 x RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude point (upper and lower) that are attenuated by 6 dB relative to the maximum level
measured in the fundamental emission. Compare the resultant bandwidth with the RBW setting of the
analyzer. Readjust RBW and repeat measurement as needed until the RBW/EBW ratio is 1 — 5 %.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,
except in full, without prior written permission of the Company.
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3.4. Test Results

Ambient temperature (24 £ 2)TC
Relative humidity 147 % R.H.
Data Channel . _ .
Operation Mode | Rate Channel Frequency ol B;}Edw'dth Mmlm(LMIHzm) Limit
(Mbps) (M) (W)
Low 2412 9.20
DSSS .
(802.11b) 1 Middle 2437 9.55
High 2462 9.05
Low 2412 15.90
OFDM .
(802.11g) 6 Middle 2 437 16.10
High 2462 16.10
Low 2412 17.30
OFDM .
(802.11n_HT20) | MCSO | Middle 2437 17.40
High 2462 17.55 0.5
Low 5745 16.65
OFDM .
(802.11a) 6 Middle 5785 16.60
High 5825 16.60
Low 5745 17.75
OFDM .
(802.11n_HT20) | MCS0 | Middle 5785 17.80
High 5 825 17.80
(802.11n_HT40) High 5795 35.80

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,
except in full, without prior written permission of the Company.

SGS Korea Co, Lirl. (Gunpo Laboratory) 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040
Tel. +82 31 428 5700/ Fax. +82 31 427 2371 www.ee.sgs.com/korea




Report Number:

F690501/RF-RTL0O05727-1

Page: 58

6 dB Bandwidth

DSSS : 802.11b

Low Channel

Agilent Spectrum Analyzer - Swept SA
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[05:34:57 PM Aug 10, 2012
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High Channel
Agilent Spectrum Analyzer - Swept SA
| SENSEINT] [ ALIGNAUTO | 23AM Aug 11, 2012
Avg Type: Log-Pwr
— ) Trig:Free Run
iiitancicdt Select Marker
-
Ref Offset 14,66 dB AMKr2 9.05 MHz B
Ref 14.66dBm i 019 dEr
Normal
j |
] Delta
P
Fixedl
Off
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PN A3 (1 [ F[(A) 905 MHz] of9gel 000000000
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[ Properties>
[
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OFDM : 802.119g

Low Channel
Agilent Spectrum Analyzer - Swept SA
| SEWSE:INT| | ALIGNAUTO
Avg Type: Log-Pwr
P ast L, 1rig:Free Run
IFGain:Low #Atten: 16 dB Select Marker
»
Ref Offset 14.66 dB 2
Ref 14.66 dBm _
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. Delta
|
Fixed>
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I Properties»
[
More
10f2
IMSG STATUS

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,
except in full, without prior written permission of the Company.
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Middle Channel

Agilent Spectrum Analyzer - Swept SA

| SENSE:INT] | ALIGN AUTD
Avg Type: Log-Pwr

[10:24:54 &M Aug 11, 2012
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High Channel

Agilent Spectrum Analyzer - Swept SA
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The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This
except in full, without prior written permission of the Company.
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OFDM : 802.11n_HT20

Low Channel

Middle Channel

Agl lent Spectrum Analyzer - Swept SA

| ALIGN AUTD)
Avg Type: Log-Pwr

~— Trig:Free Run
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High Channel

Agilent Spectrum Analyzer - Swept SA

| SEWSEINT] | ALIGNAUTO | 10AM Aug1l, 2012
Avg Type: Log-Pwr

— ) Trig:Free Run
#Atten: 16 dB
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OFDM : 802.11a

Low Channel
Agilent Spectrum Analyzer - Swept SA
| SEWSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr
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High Channel

| SENSEINT] | ALIGNAUTO
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OFDM : 802.11n_HT20

Low Channel
Agilent Spectrum Analyzer - Swept SA
T | ALIGN AUTD
Avg Type: Log-Pwr
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OFDM : 802.11n_HT40
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Agilent Spectrum Analyzer - Swept SA
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High Channel

Agilent Spectrum Analyzer - Swept SA

| SENSE:INT] | ALIGN AUTD
Avg Type: Log-Pwr
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4. Maximum Peak Output Power Measurement

4.1. Test Setup

EUT Power Divider Power sensor
| |
Test Note PC
Attenuator (Test Program)

Spectrum Analyzer

4.2. Limit

According to §15.247(b)(3), for systems using digital modulation in the 902 ~ 928 M, 2 400 ~2 483.5 M, and 5
725 ~ 5 850 M band: 1 Watt. As an alternative to a peak power measurement, compliance with the one watt
limit can be based on a measurement of the maximum conducted output power. Maximum Conducted output
Power is defined as the total transmit power delivered to all antennas and antenna elements averaged
across all symbols in the signaling alphabet when the transmitter is operating at its maximum power control
level. Power must be summed across all antenna elements. The average must not include any intervals
during which the transmitter is off or is transmitting at a reduced power level. If multiple modes of operation
are possible (e.g., alternative modulation methods), the maximum conducted output power is the highest
total transmit power occurring in any mode.

According to §15.247(b)(4), the conducted output power limit specified in paragraph(b) of this section is
based on the use of antenna with directional gains that do not exceed 6 dBi. Except as shown in
paragraph(c) of this section, if transmitting antenna of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values in paragraph
(b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6dBi.
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4.3. Test Procedure

4.3.1.11b, g, n_HT20

1. Place the EUT on the table and set it in the transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
Power sensor.

3. Test program : (S/W name : R&S Power Viewer, Version : 3.2.0)

4. Measure peak & average power each channel.

4.3.2. 11n_HT40

Peak measurements are recorded using the PK2 measurement procedure in section 5.2 of KDB 558074.

1. This procedure provides an integrated measurement alternative when the maximum available RBW <
EBW.

. Setthe RBW =1 iz

. Set the VBW = 3 M

. Set the span to a value that is 5 — 30 % greater than the EBW.

. Detector = Peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the spectrum analyzer’s integrated band power measurement function with band limits set equal to
the EBW band edges (for some analyzers, this may require a manual override to ensure use of peak
detector). If the spectrum analyzer does not have a band power function, sum the spectrum levels (in linear
power units) at 1 Mz intervals extending across the EBW of the spectrum.

© 00N O o~ WDN

Average measurements are recorded using the AVG2 measurement procedure in section 5.2 of KDB
558074.

. Set the analyzer span to 5 - 30 % greater than the EBW.

. Set the RBW =1 M.

. Setthe VBW = 3 M.

. Detector = power average (RMS) or sample.

. Ensure that the number of measurement points in the sweep = 2 x (span/RBW).

. Sweep time : auto couple.

. Use the spectrum analyzer’s integrated band power measurement function with band limits set equal to
the EBW band edges to determine the maximum conducted output power of the EUT over the EBW. If the
analyzer does not have a band power function, sum the spectral levels(in Linear power units) at 1 M
intervals extending across the entire EBW.

N O O WN -
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4.4. Test Results
Ambient temperature 24 £ 2)C
Relative humidity 47 % R.H.
Channel Attenuator + Average
Mode Channel | Frequency DantnabR:te Cable offset power ;::;tp(?fgz:)
() (Mbps) (dB) Result (dB m)
1 15.64 18.98
2 15.59 18.92
Low 2412 55 9.00 15.56 18.92
1 15.30 18.74
1 14.90 18.25
DSSS . 2 14.87 18.23
Midd| 2437 .
(802.11b) iddle 3 55 9.00 14.88 18.00
1 14.63 18.36
1 15.65 18.52
_ 2 15.55 18.50
High 2462 5.5 9.03 15.49 18.47
11 15.22 18.45
6 12.46 23.05
9 12.30 22.99
12 12.09 22.52
18 11.90 22.54
L 2412 .
ow 24 9.00 1.71 22.60
36 11.33 22.52
48 10.97 22.46
54 10.82 22.62
6 12.25 22.93
9 12.19 22.92
12 12.02 22.52
OFDM . 18 11.85 22.42
Midd| 2437 9.00
(802.11g) | O0° 24 11.64 22.47
36 11.28 22.40
48 10.88 22.36
54 10.81 22.31
6 12.49 22.93
9 12.20 22.89
12 12.17 22.40
. 18 11.83 22.42
High 2462 24 9.03 11.64 22.36
36 11.28 22.35
48 10.98 22.23
54 10.86 22.27

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test report cannot be reproduced,

except in full, without prior written permission of the Company.
SGS Korea Co, Lirl. (Gunpo Laboratory) 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040

Tel. +82 31 428 5700/ Fax. +82 31 427 2371 www.ee.sgs.com/korea




SGS

Report Number: F690501/RF-RTL005727-1 Page: 70 of 92
Channel Attenuator + Average
Mode Channel Frequency Data rate Cable offset poweg' HEEL e
(i) (Mbps) (dB) Result (dBm) Result (dB m)
MCSO0 12.30 22.75
MCS1 11.98 22.73
MCS2 11.76 22.71
MCS3 11.52 22.48
Low 2412 MCS4 9.00 11.23 22.36
MCS5 10.85 22.73
MCS6 10.77 22.51
MCS7 10.65 22.44
MCSO0 12.15 22.65
MCS1 11.91 22.63
MCS2 11.72 22.60
OFDM . MCS3 11.51 22.41
(802.11n_HT20) | Middle 2437 \csa 9.00 118 22.28
MCS5 10.85 22.54
MCS6 10.77 22.34
MCS7 10.60 22.32
MCSO0 12.09 22.54
MCS1 11.94 22.50
MCS2 11.69 22.52
. MCS3 11.55 22.40
High 2462 MCS4 9.03 11.21 22.20
MCS5 10.89 22.11
MCS6 10.71 22.37
MCS7 10.59 22.26
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Channel Attenuator + Average
Mode Channel Frequency Data Rate Cable offset powegr ezl e
() (Mbps) (dB) Result (dB m) Result (dB m)
6 12.54 24.37
9 12.43 24.26
12 12.33 24.11
18 12.22 23.95
Low 5745 2 11.06 12.10 2385
36 11.93 23.74
48 11.88 23.52
54 11.75 23.22
6 12.44 24.24
9 12.31 23.95
12 12.22 23.86
OFDM . 18 12.11 23.82
(802.11a) Middle 5785 >4 11.06 12.03 2374
36 11.93 23.60
48 11.84 2343
54 11.77 23.31
6 12.62 24.32
9 12.53 2411
12 12.43 24.00
. 18 12.30 23.95
High 5825 24 11.10 12.00 2383
36 11.95 23.74
48 11.83 23.60
54 11.77 2343
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Channel Data Attenuator + Average Peak Power
Mode Channel | Frequency Rate Cable offset power Result (dB
(MHz) (Mbps) (dB) Result (dBm) m)
MCSO0 12.33 23.81
MCS1 12.20 23.43
MCS2 12.10 23.33
MCS3 12.00 23.05
Low > 745 MCS4 11.06 11.83 22.69
MCS5 11.77 22.54
MCS6 11.65 22.43
MCS7 11.54 22.20
MCSO0 12.26 23.83
MCS1 12.15 23.66
MCS2 12.00 23.54
OFDM . MCS3 11.95 23.43
(802.11n_Hr20) | Mddle | 5785 yasy 11.06 11.83 23.23
MCS5 11.63 23.11
MCS6 11.50 23.03
MCS7 11.43 22.95
MCSO0 12.44 23.84
MCS1 12.35 23.65
MCS2 12.22 23.43
. MCS3 12.10 23.40
High 5825 MCS4 110 11.93 2322
MCS5 11.88 23.15
MCS6 11.74 23.03
MCS7 11.70 23.00
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Channel Attenuator + Average
Mode Channel | Frequency g:tt: Cable offset powe% ::::I&?i‘];v:)
(M) (Mbps) (dB) Result (dBm)
MCSO0 12.91 19.78
MCS1 12.88 19.66
MCS2 12.70 19.65
MCS3 12.61 19.43
Low 0755 MCS4 16.86 12.43 19.31
MCS5 12.33 19.25
MCS6 12.25 19.11
OFDM MCS7 12.13 19.03
(802.11n_HT40) MCS0 12.90 19.57
MCS1 12.88 19.43
MCS2 12.74 19.33
. MCS3 12.65 19.23
High 5795 MCS4 16.86 12.43 19.10
MCS5 12.22 19.03
MCS6 12.11 18.93
MCS7 12.03 18.77
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802.11an_HT40

Peak output power
Low Channel (5 755 i)

Agilent Spectrum Analyzer - Channel Power

| | SENSEINT] | ALIGNAUTO  [12:17:35PM Aug 11, 2012
Avg/Hold Number 100 Center Freq: 5.755000000 GHz Radio Std: None Meas Setup
—— Trig:Free Run Avg|Hold: 1004100
#IFGain:Low #Atten: 16 dB Radio Device: BTS Avg/Hold Num

Ref Offset 16.86 dB On Off|
Rer IGO0 HE

AvgMode
Exp Repeat|

Integ BW
35.950 MHz

#BW 3 MHz

Channel Power Power Spectral Density Pﬂgﬂﬁ:i:’pﬁ

19.78 dBm 135.95 MHz -55.77 dBm /Hz

High Channel (5 795 M)

Agilent Spectrum Analyzer - Channel Power

| SEnsE:INT] | ALIGN AUTO [12:18:47 PM Aug 11, 2012
Span 40.000 MHz Center Freg: 5.795000000 GHz Radio Std: None Span

w»— Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 16 dB Radio Device: BTS Span
Ref Offset 16.86 dB
__ Ref3ooodém
#VBW 3 MHz

Channel Power Power Spectral Density

19.57 dBm /35.8 MHz -55.97 dBm /Hz

msG | 1) Already in Single, press Restart to iniliate a new sweep or sequence
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Average output power
Low Channel (5 755 i)

Agilent Spectrum Analyzer - Channel Power

| SENSEINT] | ALIGHAUTD  [12:24:40PM Aug 11, 2012
Center Freq 5.755000000 GHz Center Freq: 5.755000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 1004100
#IFGain:Low #Atten: 16 dB Radio Device: BTS

Ref Offset 16.86 dB
Ref 30.00 dBm

CF Step
4.000000 MHz

#BW 3 MHz

Channel Power Power Spectral Density Freq Offset
0 Hz

12.91 dBm 135.95 MHz -62.65 dBm /Hz

wsa | ) Already in Single, press Restart to initiate a new sweep or sequence

High Channel (5 795 M)

Agilent Spectrum Analyzer - Channel Power

| | | ALIGNAUTO  [12:21:43PM Aug 11,2012
Avg/Hold Number 100 95000000 GHz Radio 5td: None Meas Setup
mzm ee Run Avg|Hold: 1001100
HIFGain:Low #Atten: 16 dB Radio Device: BTS Avg[HoId Num
1

Ref Offset 16.86 dB Oon Off
Ref:30.00 dBin R
AvgMode
Bl Exp Repeat|

Integ BW/
35.800 MHz

Center 5.795 GHz
#Res BIN 1 MHz #VEW 3 MHz

Channel Power Power Spectral Density ng?-ﬁ:inogp.t

12.90 dBm /35.8 MHz -62.64 dBm /Hz

msG| 1) Alignment Completed
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