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[ Keysight Spectrum Anshyzer - Channel Power
k.

BT [ Forooe pecoem indes Cromelromer
%
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11.72 dBm / 40 MHz -64.30 dBm /Hz

Channel Power Power Spectral Density

12.14 dBm / 40 MHz -63.88 dBm /Hz

usc: fsans s fsramus,

TTRF15.247-03_V1 © 2018 Intertek Page 53 of 83



INntertek

Total Quality. Assured.
TEST REPORT

5. Power spectrum density

5.1 Test Data

Report No.: 180801186SHA-001

WLAN AVGSA Power Spectral Density

Duty

Test Total .
Cycle PSD RBW Limit
Mode | Frequency Ant Factor (dBm) PSD (kHz2) (dBm) Result
(MHz) (dBm)
(dB)

802.11b 2412 AntO 0.00 -0.417 -0.417 100 8 Pass
802.11b 2412 Antl 0.00 -0.386 -0.386 100 8 Pass
802.11b 2437 Ant0 0.00 -0.219 -0.219 100 8 Pass
802.11b 2437 Antl 0.00 0.651 0.651 100 8 Pass
802.11b 2462 AntO 0.00 0.170 0.170 100 8 Pass
802.11b 2462 Antl 0.00 0.278 0.278 100 8 Pass
802.11g 2412 AntO 0.09 -3.393 -3.393 100 8 Pass
802.11g 2412 Antl 0.12 -3.377 -3.377 100 8 Pass
802.11g 2437 AntO 0.09 -3.676 -3.676 100 8 Pass
802.11g 2437 Antl 0.09 -3.304 -3.304 100 8 Pass
802.11g 2462 AntO 0.12 -3.220 -3.220 100 8 Pass
802.11g 2462 Antl 0.12 -3.389 -3.389 100 8 Pass
Ezg%g;‘ 2412 Ant0 0.13 -4.708
802.11n -1.351 100 8 Pass
(HT20) 2412 Antl 0.13 -4.040
Eza?l_;é? 2437 Ant0 0.10 -4.207
802.11n -1.242 100 8 Pass
(HT20) 2437 Antl 0.10 -4.299
8(&2%(1);1 2462 AntO 0.13 -4.606
802.11n -1.476 100 8 Pass
(HT20) 2462 Antl 0.13 -4.370
Eza?l'ié; 2422 Ant0 0.26 -12.771
802.11n -9.509 100 8 Pass
(HT40) 2422 Antl 0.26 -12.281
Eégﬁié;‘ 2437 Ant0 020 | -10.319
802.11n -7.026 100 8 Pass
(HT40) 2437 Antl 0.20 -9.771
S(ﬂ?rié;] 2452 Ant0 0.20 -10.416
802.11n -7.174 100 8 Pass
(HT40) 2452 Antl 0.20 -9.965
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5.2 Test Plots

Report No.: 180801186SHA-001

802.11b,2412MHz,Ant0

802.11b,2412MHz,Antl

| Keysight Spectrum Anelyaer - Smept 54
RL 1048
#Avg Type: RMS
Center Freq 2.4120000 G M . oo Run P B
IFGainiow  HAmen: 30 dB

Ref Offset0.8 dB Mkr1 2.411 20
Ref 20.00 dBm
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usc g sTarus.

| Keysight Spectrum Anatyzes - Swept SA
L1 11
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= fgsmn
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-
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[ Keysinh Spectrum inshees - Swept 54
»

" 7 ) ) #Avg Type: RMS
Center Freq 2.43100[](1 P g Av;GHo:::'IoOMM
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Center F
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StopFr
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Span 20.60 MHz |55
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| Keysight Spectrum Aneyzer - Smept 54
RL 1
#Avg Type: RMS.
Center Freq 2.4520000 G M . oo Run P B
IFGainiow  HAmen: 30 dB
Ref Offset0.8 dB
Ref 20.00 dBm

Center 2.46200 GHz Span 20.42 MHz|
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[ Keysinht Spectrun Aniyzes - Swept 54
R

- #Avg Type: RMS
Center Freq 2,4520000 P. W .. Freerun Av;an\.r:-|mm :
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Center 2.46200 GHz
#Res BW 100 kHz #VBW 300 kHz*

Span 20.70 MHz |5
Sweep 1.000 ms (1001 pts)

802.119,2412MHz,Ant0
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Report No.: 180801186SHA-001

[ Kepight Spectum fnshyzer - Smept 54
-
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NFE PNO: Wide —— 17ig: Free Run
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Ref Offset0.8 dB
Ref 20.00 dBm
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#Avg Type: RMS.
AvglHold: 100100

Mkr1 2.412 604 GHZ

Span 25.17 MHz,
Sweep 1.200 ms (1001 pts)

| Keysinh Spectrum inshyces - Swept SA
»

Center Freq 2.412000000 GHz
NE P

e e Trig: Fres Run

1FGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.41200 GHz

fRes BW 100 kHz #VBW 300 kHz"
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[ Keysinht Spectrun Aniyzes - Swept 54
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[ Kepight Spectum fnshyzer - Smept 54
-
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it
#Avg Type: RMS.
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o STATUS

| Keysinh Spectrum inshyces - Swept SA
»

Center Freq 2.462000000 GHz
NFE PNO: Wide —— 171g: Free Run
1FGain:Low #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

Center 2.46200 GHz
Res BW 100 kHz
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#Avg Type: RMS
AvglHold: 100/100
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Center F
2.462000000 GH

StartFr
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O H

Scale
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Sweep 1.200 ms (1001 pts)
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[ Kepight Spectum fnshyzer - Smept 54
-

1 #Avg Type: RMS
Center Freq Z.MZ‘UUUU G R Av;“Ho::'IW1M
IFGain:Low #Atten: 30 4B
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[ Kepight Spectum fnshyzer - Smept 54
-

i #Avg Type: RMS.
Center Freq 2.42?0000 : N, Avu“Hola )
IFGain:Low #Atten: 30 4B

Ref Offset0.8 dB
Ref 20.00 dBm

Center 2.42200 GHz Span 54.35 MHz,
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»
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usc g sTarus.
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6. Emission outside the frequency band

6.1 Test Data

WLAN Transmitter Spurious Emission

Mode Fregisétncy Ant Plot No. Frequency Range E?;i;rs;c))n Result
(MH2)

802.11b 2412 Ant0 1 Reference Level 6.59 Pass
802.11b 2412 AntO 2 Band Edge -37.40 Pass
802.11b 2412 Ant0 3 30MHz~2310MHz -50.74 Pass
802.11b 2412 Ant0 4 2500MHz~5000MHz -44.13 Pass
802.11b 2412 Ant0 5 5000MHz~25000MHz -43.37 Pass
802.11b 2412 Antl 1 Reference Level 7.44 Pass
802.11b 2412 Antl 2 Band Edge -35.49 Pass
802.11b 2412 Antl 3 30MHz~2310MHz -56.84 Pass
802.11b 2412 Antl 4 2500MHz~5000MHz -45.71 Pass
802.11b 2412 Antl 5 5000MHz~25000MHz -43.39 Pass
802.11b 2437 Ant0 1 Reference Level 6.65 Pass
802.11b 2437 Ant0 2 Band Edge -56.66 Pass
802.11b 2437 Ant0 3 30MHz~2310MHz -57.28 Pass
802.11b 2437 AntO 4 2500MHz~5000MHz -45.20 Pass
802.11b 2437 Ant0 5 5000MHz~25000MHz -43.70 Pass
802.11b 2437 Antl 1 Reference Level 7.07 Pass
802.11b 2437 Antl 2 Band Edge -56.45 Pass
802.11b 2437 Antl 3 30MHz~2310MHz -56.65 Pass
802.11b 2437 Antl 4 2500MHz~5000MHz -46.94 Pass
802.11b 2437 Antl 5 5000MHz~25000MHz -43.85 Pass
802.11b 2462 Ant0 1 Reference Level 6.53 Pass
802.11b 2462 Ant0 2 Band Edge -56.15 Pass
802.11b 2462 AntO 3 30MHz~2310MHz -57.42 Pass
802.11b 2462 AntO 4 2500MHz~5000MHz -45.57 Pass
802.11b 2462 Ant0 5 5000MHz~25000MHz -42.55 Pass
802.11b 2462 Antl 1 Reference Level 7.08 Pass
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802.11b 2462 Antl 2 Band Edge -53.75 Pass
802.11b 2462 Antl 3 30MHz~2310MHz -54.04 Pass
802.11b 2462 Antl 4 2500MHz~5000MHz -47.80 Pass
802.11b 2462 Antl 5 5000MHz~25000MHz -44.33 Pass
802.11g 2412 Ant0 1 Reference Level 454 Pass
802.11g 2412 Ant0 2 Band Edge -30.19 Pass
802.11g 2412 Ant0 3 30MHz~2310MHz -56.51 Pass
802.11g 2412 Ant0 4 2500MHz~5000MHz -51.55 Pass
802.11¢g 2412 AntO 5 5000MHz~25000MHz -44.11 Pass
802.11g 2412 Antl 1 Reference Level 5.11 Pass
802.11g 2412 Antl 2 Band Edge -29.75 Pass
802.11g 2412 Antl 3 30MHz~2310MHz -53.95 Pass
802.11g 2412 Antl 4 2500MHz~5000MHz -52.94 Pass
802.11g 2412 Antl 5 5000MHz~25000MHz -43.66 Pass
802.11g 2437 Ant0 1 Reference Level 4.88 Pass
802.11g 2437 Ant0 2 Band Edge -54.15 Pass
802.11g 2437 Ant0 3 30MHz~2310MHz -56.36 Pass
802.11g 2437 Ant0 4 2500MHz~5000MHz -52.62 Pass
802.11g 2437 Ant0 5 5000MHz~25000MHz -43.45 Pass
802.11g 2437 Antl 1 Reference Level 5.06 Pass
802.11g 2437 Antl 2 Band Edge -54.09 Pass
802.11g 2437 Antl 3 30MHz~2310MHz -45.45 Pass
802.11¢g 2437 Antl 4 2500MHz~5000MHz -52.45 Pass
802.11¢g 2437 Antl 5 5000MHz~25000MHz -42.68 Pass
802.11g 2462 Ant0 1 Reference Level 4.83 Pass
802.11g 2462 Ant0 2 Band Edge -46.96 Pass
802.11g 2462 Ant0 3 30MHz~2310MHz -57.11 Pass
802.11g 2462 Ant0 4 2500MHz~5000MHz -53.86 Pass
802.11g 2462 Ant0 5 5000MHz~25000MHz -43.57 Pass
802.11g 2462 Antl 1 Reference Level 4.81 Pass
802.11¢g 2462 Antl 2 Band Edge -46.74 Pass
802.11g 2462 Antl 3 30MHz~2310MHz -56.66 Pass
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802.11g 2462 Antl 4 2500MHz~5000MHz | -53.45 Pass
802.11g 2462 Antl 5 5000MHz~25000MHz |  -43.98 Pass
?ﬂﬁ_;(l);] 2412 Ant0 1 Reference Level 4.2 Pass
%ﬂ%&;‘ 2412 Ant0 2 Band Edge -32.29 Pass
ia%(l);‘ 2412 AntO 3 30MHz~2310MHz | -55.05 Pass
?ﬂ%é;‘ 2412 Ant0 4 2500MHZ~5000MHz | -52.50 Pass
?E%;é;‘ 2412 Ant0 5 5000MHz~25000MHz |  -42.27 Pass
?azéé? 2412 Antl 1 Reference Level 4.21 Pass
Ezagl';(l)? 2412 Antl 2 Band Edge -32.25 Pass
?ﬂ%é;‘ 2412 Antl 3 30MHz~2310MHz | -52.59 Pass
Ezg%é;‘ 2412 Antl 4 2500MHz~5000MHz | -52.87 Pass
%ﬂ%cl);‘ 2412 Antl 5 5000MHz~25000MHz |  -43.31 Pass
Eza?l_;(l)? 2437 Ant0 1 Reference Level 4.18 Pass
?E'%é)” 2437 ANtO 2 Band Edge -52.78 Pass
%ﬂ%cl);‘ 2437 AntO 3 30MHz~2310MHz | -55.13 Pass
%ﬂ%é;‘ 2437 Ant0 4 2500MHZz~5000MHz | -52.51 Pass
Ezg%é;‘ 2437 Ant0 5 5000MHZ~25000MHz |  -43.11 Pass
8(%_;%;] 2437 Antl 1 Reference Level 4.48 Pass
Eza?r;é? 2437 Antl 2 Band Edge -53.68 Pass
Ezg%é;‘ 2437 Antl 3 30MHz~2310MHz | -55.60 Pass
Ezg%é;‘ 2437 Antl 4 2500MHz~5000MHz | -53.31 Pass
Ezﬂ%é;‘ 2437 Antl 5 5000MHz~25000MHz |  -43.01 Pass
Eza?r;é? 2462 Ant0 1 Reference Level 4.08 Pass
?E'%é;‘ 2462 Ant0 2 Band Edge -46.72 Pass
Eéﬂ%é;‘ 2462 AntO 3 30MHz~2310MHz | -54.41 Pass
?E'%é;‘ 2462 Ant0 4 2500MHZz~5000MHz |  -52.69 Pass
?a%é; 2462 Ant0 5 5000MHZ~25000MHz |  -42.16 Pass
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?ﬂ%r;(l);] 2462 Antl 1 Reference Level 4.48 Pass
?E%;é;‘ 2462 Ant1 2 Band Edge -48.47 Pass
%a?l_;g');] 2462 Antl 3 30MHz~2310MHz -56.64 Pass
?ﬂ%r;(l);] 2462 Antl 4 2500MHz~5000MHz -52.96 Pass
?ﬂ%é;‘ 2462 Antl 5 5000MHz~25000MHz |  -42.16 Pass
%E'ZTié)n 2422 Ant0 1 Reference Level -3.53 Pass
%a?rié)n 2422 Ant0 2 Band Edge -39.26 Pass
?Eﬁicl)? 2422 Anto 3 30MHz~2310MHz | -56.85 Pass
Ezg?l'jl-(])-;] 2422 Ant0 4 2500MHz~5000MHz -52.05 Pass
Ezg?l'jl-(])-;] 2422 AntO 5 5000MHz~25000MHz -42.88 Pass
Eza?ricl)? 2422 Antl 1 Reference Level -3.11 Pass
?ﬂ?rié? 2422 Antl 2 Band Edge -39.49 Pass
Ezg?l'jl-(])-;] 2422 Antl 3 30MHz~2310MHz -56.20 Pass
%ﬂ?ricl)? 2422 Antl 4 2500MHz~5000MHz -53.08 Pass
?ﬂ%jé;‘ 2422 Antl 5 5000MHz~25000MHz |  -43.27 Pass
B(g?rié;] 2437 Ant0 1 Reference Level -1.4 Pass
B(ﬂ?rié? 2437 Ant0 2 Band Edge -39.79 Pass
Eza?rié;] 2437 AntO0 3 30MHz~2310MHz -55.91 Pass
B(g?l'éjl-(])-;] 2437 AntO0 4 2500MHz~5000MHz -52.43 Pass
B(ﬂ?ri'é? 2437 AntO 5 5000MHz~25000MHz -43.08 Pass
Eza?rié? 2437 Antl 1 Reference Level -0.92 Pass
Ezgﬁié;‘ 2437 Ant1 2 Band Edge -39.72 Pass
B(g?l'jl-(])-;] 2437 Antl 3 30MHz~2310MHz -56.17 Pass
iagl'i(l)? 2437 Antl 4 2500MHz~5000MHz -52.12 Pass
802.Iin 1 5437 Antl 5 5000MHz~25000MHz |  -42.93 Pass
(HT40)

8(%_‘%;] 2452 Ant0 1 Reference Level -1.34 Pass
8(%_1(1);] 2452 Ant0 2 Band Edge -39.10 Pass
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%ﬂﬁg‘ 2452 AntO 3 30MHz~2310MHz | -57.02 Pass
?ﬂﬁég‘ 2452 Ant0 4 2500MHZz~5000MHz | -52.78 Pass
?%ié? 2452 AntO 5 5000MHz~25000MHz |  -43.53 Pass
%ﬂgral,(l);] 2452 Antl 1 Reference Level -1.21 Pass
?ﬂﬁg‘ 2452 Antl 2 Band Edge -37.37 Pass
?E%ié)” 2452 Antl 3 30MHz~2310MHz -56.66 Pass
?ﬂﬁég‘ 2452 Antl 4 2500MHz~5000MHz | -48.71 Pass
?Eﬁié;‘ 2452 Antl 5 5000MHz~25000MHz |  -42.84 Pass

9.2 Test Plots

802.11b,2412MHz,Ant0,Plot 1,Reference
Level

802.11b,2412MHz,Ant0,Plot 2,Band
Edge

[ Kepight Spectum fnshyzer - Smept 54
-

1
Avg Type: Log-Pwr

N Trig: Free Run
#Atten: 30 dB

Ref Offset0.8 dB
Ref 20.00 dBm

| Keysinh Spectrum inshyces - Swept SA

10
Avg Type: Log-Pwr

LS
Center Freq 2.405000000 GHz

NFE PNO: Fast Free Run
Gain:Low

Auto Tul
Ref Offset 0.8 dB
Ref 20.00 dBm

Center F
2.405000000 GH

StartFr
2.310000000 GH|

2.600000000 GH|
Stop 2.50000 GHz| CF Sty
Sweep 2.667 ms (40001 pts 19.000000 MH|
Freq Offs:
OH]
Scale
Center 241200 GHz e e P -0
#Res BW 100 kHz #VBW 300 kHz e
. ] [
802.11b,2412MHz,Ant0,Plot 4,2500MHz~5

OMHz

000MHz

Avg Type: Lag-Pwr
L Trig: Free Run
#Anen: 30 4B

Ref Offset0.8 dB
Ref 20.00 dBm

Start 0.030 GHz Stop 2.310 GHz.
Sweep 8.000 ms (40001 pts)

#VBW 100 kHz

#Res BW 100 kHz

[ Xeysight Spectrun Ansbyzes - Swept A
R
Avg Type: Log-Pwr

O:ast gy Trig: FreeRun
IFGain:Low #Amen: 30 dB

Ref Offset 0.8 dB
Ref 20.00 dBm

‘Start 2.500 GHz Stop 5.000 GHz

#VBW 100 kHz Sweep 10.67 ms (40001 pts)

#Res BW 100 kHz

802.11b,2412MHz,Ant0,Plot 5,5000MHz~2
5000MHz

802.11b,2412MHz,Ant1,Plot 1,Reference
Level
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Cenler Freqg 15.| UUUU()UIJUD GHZ . Avg Type: Log-Pwr
" Trig: Free Run
#Atten: 30 4B

Ref Offset0.8 dB
Ref 20.00 dBm

Stop 25.00 GHz
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S ——

Canlsr Freq 2. 4120000[](1 GHz Avg Type: Log-Pwr
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Ref Offset 0.8 dB
Ref 20.00 dBm
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HRes BW 100 kHz #VBW 300 kHz

Span 30.00 MHz |55
Sweep 2.667 ms {40001 pts)

802.11b,2412MHz,Ant1,Plot 2,Band
Edge

802.11b,2412MHz,Ant1,Plot 3,30MHz~231
OMHz

| Keysight Spectrum Anelyaer - Smept 54
RL i
Center Freq 2. 405000000 GHz Avg Type: Log-Pwr
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Frainiou * #Aten: 30 B
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[ Xeysight Spectrun Ansbyzes - Swept A
Re

Center Freq 1. 170000000 GHz Avg Type: Log-Pwr
‘FNO: Fast gy T7ig: Free Run
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Ref Offset 0.8 dB.
Ref 20.00 dBm

Stop 2.310 GHz |
#VBW 100 kHz Sweep 8.000 ms (40001 pts)

802.11b,2412MHz,Ant1,Plot 4,2500MHz~5

000MHz

802.11b,2412MHz,Ant1,Plot 5,5000MHz~2
5000MHz

[— Feysight Spectrum Anshyzer - Swept 54
KL

Center Freq 3. 750000000 GHz Avg Type: Log-Pwr
'PNO: Fast el T7ig: FreeRun
IFGainiow * #Amen: 30 dB
Mkr1 4.824 000 0 GHZ
Ref Offset0.3 dB
Ref 20.00 dBm -45.71 dBm

#VBW 100 kHz

[ Xeysight Spectrun Ansbyzes - Swept A
Re

Center Freq 15.| UDUDOUDUD GHz Avg Type: Log-Pwr
PNO: Fast gy T7ig: Free Run
Foaindow T #Amen: 30 d8
Ref Offset 0.8 dB.
Ref 20.00 dBm

#VBW 1.0 MHz

802.11b,2437MHz,Ant0,Plot 1,Reference
Level

802.11b,2437MHz,Ant0,Plot 2,Band
Edge
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[ Kepight Spectum fnshyzer - Smept 54
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802.11b,2437MHz,Ant0,Plot 5,5000MHz~2
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802.11b,2437MHz,Ant1,Plot 1,Reference
Level
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= fhsman
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Edge
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