Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BK67-ROBERTS-3PATH Report No.: TZ0047240901FRF04

RF Test Data for RLAN(5.2G) (Conducted Measurement)

Product Name: Set Top Box

€ roBerTS

Trade Mark: COMMUNICATIONS NETWORK
Test Model: ROBERTS-3PATH
FCC ID: 2BK67-ROBERTS-3PATH

Environmental Conditions

Temperature: 23.8C
Relative Humidity: 58%
ATM Pressure: 100.0 kPa
Test Engineer: Allen Lai
Supervised by: Hugo Chen
NOTE N/A

Appendix Al: Emission Bandwidth

Test Result
Test Mode P Frequency 26db EBW FL FH Limit T
[MHZz] [MHZz] [MHz] [MHZz] [MHz]
1A Ant2 5180 18.280 5170.960 | 5189.240
1A Ant1 5180 18.720 5170.640 | 5189.360
1A Ant1 5200 18.680 5190.680 | 5209.360
1A Ant2 5200 18.400 5190.840 | 5209.240
11A Ant1 5240 18.640 5230.800 | 5249.440
11A Ant2 5240 18.320 5230.880 | 5249.200
11N20MIMO Ant1 5180 19.480 5170.240 | 5189.720
11N20MIMO Ant2 5180 19.360 5170.360 | 5189.720
11N20MIMO Ant1 5200 19.840 5190.160 | 5210.000
11N20MIMO Ant2 5200 19.400 5190.320 | 5209.720
11N20MIMO Ant1 5240 19.760 5230.080 | 5249.840
11N20MIMO Ant2 5240 19.240 5230.440 | 5249.680
11N40MIMO Ant1 5190 64.640 5163.280 | 5227.920
11N40MIMO Ant2 5190 41.120 5169.600 | 5210.720
11N40MIMO Ant1 5230 46.160 5209.440 | 5255.600
11N40MIMO Ant2 5230 40.400 5209.920 | 5250.320
11AC20MIMO Ant1 5180 19.920 5170.160 | 5190.080
11AC20MIMO Ant2 5180 19.520 5170.360 | 5189.880
11AC20MIMO Ant1 5200 19.560 5190.240 | 5209.800
11AC20MIMO Ant2 5200 19.440 5190.320 | 5209.760
11AC20MIMO Ant1 5240 19.960 5230.160 | 5250.120
11AC20MIMO Ant2 5240 19.480 5230.320 | 5249.800
11AC40MIMO Ant1 5190 77.040 5151.040 | 5228.080
11AC40MIMO Ant2 5190 40.960 5169.520 | 5210.480
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11AC40MIMO Ant1 5230 41.520 5209.200 | 5250.720
11AC40MIMO Ant2 5230 40.480 5209.840 | 5250.320
11AC80MIMO Ant1 5210 159.680 5130.320 | 5290.000
11AC80MIMO Ant2 5210 80.640 5170.160 | 5250.800
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Test Graphs

FCC ID: 2BK67-ROBERTS-3PATH

Report No.: TZ0047240901FRF04
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FCC ID: 2BK67-ROBERTS-3PATH

Report No.: TZ0047240901FRF04
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FCC ID: 2BK67-ROBERTS-3PATH

Report No.: TZ0047240901FRF04

enter Freq 5.200000000 GHz ‘ Hhvg Type: RIS Frequency
PHO: Fast —— 1rig: FreeRun Avg|Hold: 1001100 TYPE [
Feainlow  #Atten: 30 dB terfPEFRP
Auto Tune
Ref Offset 1055 dB AMKr3 19.84 MHz]
0 gBJ’div Ref 20.00 dBm -0.038 dB|
o CenterFreq
00 5200000000 GHz|
-10.0
]
I ,. "
o T 1 StartFreq
-30.0
5.180000000 GHz,
" ¥ i oAt .
0.0 [t ndectrdol g Lo e
00 StopFreq|
a 5220000000 GHz|
[Center §.20000 GHz Span 40.00 MHz] CFStep
|j#Res BW 220 kHz #VEW 630 kHz Sweep 1.000 ms (1001 pts) 4000000 MHz|
T g puto Men
£l 519016 GHz| 44581 dBm|
N [l 519630 GHz| 17055 dBm|
M [ 1984 MHa[(8) 0038 dB Freq Offset
DHz
10
1 i
< 3
MG Ilbs'm_;

11N20MIMO-Ant1-5200

#hvg Type: Frequency
PHO: Fast —— 1rig: FreeRun Avg[Hold: 100/100 M
IFGain:Low #Atten: 30 dB TP PRFPF
Auto Tune|
Ref Offset 1051 dB AMKr3 18.40 MHZ
(0dBidu_Ref 0.0 dBm -0.154 dB}
oo I CenterFreq
m T v vy 5200000000 GHz
00 ,I" \‘
200 '\ﬂ 341 7
. '; BREES StartFreq
a0 o ) 5180000000 GHz
) MR RPN Y LT
i T Ao e ]
500
00 StopFreq|
0 5220000000 GHz
iCenter 5.20000 GHz Span 40.00 MHz] CFStep
|#Res BW 220 kHz #VEW 630 kHz Sweep 1.000 ms (1001 pts) 4000000 MHz|
[ v ] i [F fute Men
£l 519030 GHz| 25410 dBm|
N f] 5,202 56 GHz 1.254 dBm|
A (f(@ 1940 MHz[ (%) 015468 FreqOffset
0Hz|
10
] a
< b
uss Igsuns

11N20MIMO-Ant2-5200

Frequency

#Avg Type: RMS
AvglHold: 1001100

= Trig:Free Run THFE MY
FGainlow  #Aten: 30 dB P PERRP
Auto Tune
Ref Offset 10.94.08 ANkr3 19.76 MHz
0 3iiv_Ref 20,00 dBim 0.952 dBy
og
1o Center Freq|
1w 5240000000 GHz,
100 ;‘,2
200 IS, S| P S TR -

f \ StartFreq|
<0 - T 5220000000 GHz
. o FE .

2 p fuii e st \rurfr “Mnu.,.th-urrm‘\'\nm

a0 StopFreq
o 5260000000 GHz|
iCenter 5.24000 GHz Span 40.00 MHz] CFtep
|#Res BW 220 kHz #VBW 630 kHz Sweep 1.000 ms (1001 pts) 4000000 MHz|
EEETE futo Man

N f I 523008 GHz| 43450 dBm|

N [f 524256 GHz[ 15,649 dBm
M [l 1976 Wz 0952 dB Freq Offset
OHz

10

1

uss

Ilb STATUS

11N20MIMO-Ant1-5240

Page 6 of 62



Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2BK67-ROBERTS-3PATH Report No.: TZ0047240901FRF04

Agilent Spectrum Analyzer - Swept SA
N [3 AC
5240000000 GHz #hig Ty Frequency
PHO: Fast —— 1rig: FreeRun AvglHold: T
Feainlow  #Atten: 30dB werffPEPRE
Auto Tune|
Ref Offset 10.95 dB Ahlkr3 19.24 MHz
(0656 Ref 000 dBm 0.751 dBj
1o 7 CenterFreq|
am r.u " v s P 5.240000000 GHz|
il Y
J o
f‘}‘ "\ FEE] StartFreq
a0 7 1 5220000000 GHz
R = bl LEE I —
Wi,
200
a0 StopFreq|
o 5260000000 GHz
[Center §.24000 GHz Span 40.00 MHz] CFStep
|j#Res BW 220 kHz #VEW 630 kHz Sweep 1.000 ms (1001 pts) 4000000 MHz|
T o A M
N f I 523044 GHz| 24958 dBm|
N f 523%32CHz| _ 1918dBm
A [f mwmml FreqOffset
0z
10
1 i
< >
MG Ilbs'm_;

11N20MIMO-Ant2-5240

Agilent Spectrum Analyzer - Swept SA
0 RL K C

5190000000 GHz

Frequency

#Avg Type: RMS

$56
THFE (VAR

3 Trig: Free Run Avg[Hold: 100100 i
Foaminy | #itten 3048 WP PEPF
Auto Tune|
Ref Offset 1055 dB Ahlkr3 64.64 MHz
(0536 Ref 1000 dBm -0.113 dB|
100 CenterFreq|
1 5.190000000 GHz|
100 2
B 17 s .
0 ; Y StartFreq
20 ] 5150000000 GHz
00 al i \“ ﬁN
a0 Arod .
P StopFreq|
0 5230000000 GHz|
ICenter 5.19000 GHz Span 80.00 MHz] CFStep
|#Res BW 430 kHz #VEW 1.3 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz|
S pue  Men
£l 516328 GHz| 48089 dBm|
N f] 516176 GHz| 16932 dBm|
A [fFl@ 6464 MHz[(8) 0113 6B FreqOffset|
0Hz|
10
11 g
< b
uss Igsuns

11N40MIMO-Ant1-5190

5190000000 GHz

Frequency

- Trig: Free Run
Foany " datten 3048 werfP PPPEP
Auto Tune
Ref Offset 1051 dB AMKr3 41.12 MH2
10 dBidi Ref 20.00 dBm 2.116 dB|
og
1o T Center Freq
10 — TPy 5190000000 GHz
{ 1 \
0.0
a0 H b a1
- i 4 EEET StartFreq
0 : 5 5.150000000 GHz
400 b e LA
mu‘l‘\ o P, "-m%-..‘.
500
00 Stop Freq|
0 5230000000 GHz
iCenter 5.19000 GHz 'Span 80.00 MHZ CFStep
|#Res BW 430 kHz #VBW 1.3 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz|
A ST futo Man
N f I 516960 GHz| 27887 dBm|
N [t 518572 GHz 0659 dBm
IR 4142 MHz[A] 211608 FreqOffset|
OHz

10
1

MSG %E’J‘J‘.E
11N40MIMO-Ant2-5190

Page 7 of 62



Shenzhen Tongzhou Testing Co.,Ltd

FCC ID: 2BK67-ROBERTS-3PATH
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Appendix A2: Occupied channel bandwidth

Test Result
Test Mode Antenna Frequency ocB o e Himit Verdict
[MHZz] [MHZz] [MHZz] [MHZz] [MHZ]

11A Ant1 5180 16.570 5171.7611 | 5188.3311
1A Ant2 5180 16.432 5171.8442 | 5188.2762
1A Ant1 5200 16.580 5191.7487 | 5208.3287
1A Ant2 5200 16.471 5191.8172 | 5208.2882
1A Ant1 5240 16.584 5231.7503 | 5248.3343
1A Ant2 5240 16.471 5231.7964 | 5248.2674
11N20MIMO Ant1 5180 17.658 5171.2151 | 5188.8731
11N20MIMO Ant2 5180 17.602 5171.2643 | 5188.8663
11N20MIMO Ant1 5200 17.760 5191.1693 | 5208.9293
11N20MIMO Ant2 5200 17.651 5191.2334 | 5208.8844
11N20MIMO Ant1 5240 17.718 5231.1653 | 5248.8833
11N20MIMO Ant2 5240 17.631 5231.2170 | 5248.8480
11N40MIMO Ant1 5190 36.700 5171.6948 | 5208.3948
11N40MIMO Ant2 5190 36.336 5171.9774 | 5208.3134
11N40MIMO Ant1 5230 36.489 5211.8545 | 5248.3435
11N40MIMO Ant2 5230 36.254 5212.0063 | 5248.2603
11AC20MIMO Ant1 5180 17.718 5171.1970 | 5188.9150
11AC20MIMO Ant2 5180 17.590 5171.2661 | 5188.8561
11AC20MIMO Ant1 5200 17.783 5191.1697 | 5208.9527
11AC20MIMO Ant2 5200 17.617 5191.2491 | 5208.8661
11AC20MIMO Ant1 5240 17.756 5231.1642 | 5248.9202
11AC20MIMO Ant2 5240 17.621 5231.2265 | 5248.8475
11AC40MIMO Ant1 5190 36.727 5171.6929 | 5208.4199
11AC40MIMO Ant2 5190 36.313 5171.9558 | 5208.2688
11AC40MIMO Ant1 5230 36.545 5211.8181 | 5248.3631
11AC40MIMO Ant2 5230 36.228 5211.9586 | 5248.1866
11AC80MIMO Ant1 5210 75.554 5172.4559 | 5248.0099
11AC80MIMO Ant2 5210 74.487 5173.0066 | 5247.4936
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Appendix B: Maximum conducted output power

Test Result
Conducted Conducted
Test Mode Antenna FEYIETE Power Limit Verdict
[MHZz]
[dBm] [dBm]

11A Ant1 5180 -5.78 <23.98 PASS
11A Ant2 5180 11.56 <23.98 PASS
11A Ant1 5200 -6.67 <23.98 PASS
11A Ant2 5200 11.10 <23.98 PASS
11A Ant1 5240 -5.75 <23.98 PASS
11A Ant2 5240 12.15 <23.98 PASS
11N20MIMO Ant1 5180 -5.86 <23.98 PASS
11N20MIMO Ant2 5180 11.64 <23.98 PASS
11N20MIMO total 5180 11.72 <23.98 PASS
11N20MIMO Ant1 5200 -6.79 <23.98 PASS
11N20MIMO Ant2 5200 11.05 <23.98 PASS
11N20MIMO total 5200 11.12 <23.98 PASS
11N20MIMO Ant1 5240 -5.95 <23.98 PASS
11N20MIMO Ant2 5240 12.29 <23.98 PASS
11N20MIMO total 5240 12.35 <23.98 PASS
11N40MIMO Ant1 5190 -6.59 <23.98 PASS
11N40MIMO Ant2 5190 11.11 <23.98 PASS
11N40MIMO total 5190 11.18 <23.98 PASS
11N40MIMO Ant1 5230 -6.18 <23.98 PASS
11N40OMIMO Ant2 5230 11.64 <23.98 PASS
11N40OMIMO total 5230 11.71 <23.98 PASS
11AC20MIMO Ant1 5180 -7.96 <23.98 PASS
11AC20MIMO Ant2 5180 9.64 <23.98 PASS
11AC20MIMO total 5180 9.71 <23.98 PASS
11AC20MIMO Ant1 5200 -8.51 <23.98 PASS
11AC20MIMO Ant2 5200 9.50 <23.98 PASS
11AC20MIMO total 5200 9.57 <23.98 PASS
11AC20MIMO Ant1 5240 -7.48 <23.98 PASS
11AC20MIMO Ant2 5240 10.55 <23.98 PASS
11AC20MIMO total 5240 10.62 <23.98 PASS
11AC40MIMO Ant1 5190 -7.06 <23.98 PASS
11AC40MIMO Ant2 5190 9.35 <23.98 PASS
11AC40MIMO total 5190 9.45 <23.98 PASS
11AC40MIMO Ant1 5230 -5.55 <23.98 PASS
11AC40MIMO Ant2 5230 9.91 <23.98 PASS
11AC40MIMO total 5230 10.03 <23.98 PASS
11AC80MIMO Ant1 5210 -6.05 <23.98 PASS
11AC80MIMO Ant2 5210 9.07 <23.98 PASS
11AC80MIMO total 5210 9.20 <23.98 PASS

Note: The Duty Cycle Factor is compensated in the result.
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Appendix C: Maximum power spectral density

Test Result

Test Mode Antenna Frequency Result Limit Verdict
[MHZz] [dBm/MHZ] [dBm/MHZz]

11A Ant1 5180 -16.55 <11.00 PASS
1A Ant2 5180 0.89 <11.00 PASS
1A Ant1 5200 -17.63 <11.00 PASS
1A Ant2 5200 0.06 <11.00 PASS
1A Ant1 5240 -16.56 <11.00 PASS
1A Ant2 5240 1.50 <11.00 PASS
11N20MIMO Ant1 5180 -16.96 <11.00 PASS
11N20MIMO Ant2 5180 0.57 <11.00 PASS
11N20MIMO total 5180 0.65 <11.00 PASS
11N20MIMO Ant1 5200 -18.09 <11.00 PASS
11N20MIMO Ant2 5200 -0.13 <11.00 PASS
11N20MIMO total 5200 -0.06 <11.00 PASS
11N20MIMO Ant1 5240 -16.88 <11.00 PASS
11N20MIMO Ant2 5240 1.02 <11.00 PASS
11N20MIMO total 5240 1.09 <11.00 PASS
11N40MIMO Ant1 5190 -20.30 <11.00 PASS
11N40MIMO Ant2 5190 -2.63 <11.00 PASS
11N40MIMO total 5190 -2.56 <11.00 PASS
11N40MIMO Ant1 5230 -20.02 <11.00 PASS
11N40MIMO Ant2 5230 -2.27 <11.00 PASS
11N40MIMO total 5230 -2.20 <11.00 PASS
11AC20MIMO Ant1 5180 -19.09 <11.00 PASS
11AC20MIMO Ant2 5180 -1.49 <11.00 PASS
11AC20MIMO total 5180 -1.42 <11.00 PASS
11AC20MIMO Ant1 5200 -19.93 <11.00 PASS
11AC20MIMO Ant2 5200 -1.92 <11.00 PASS
11AC20MIMO total 5200 -1.85 <11.00 PASS
11AC20MIMO Ant1 5240 -18.67 <11.00 PASS
11AC20MIMO Ant2 5240 -0.47 <11.00 PASS
11AC20MIMO total 5240 -0.40 <11.00 PASS
11AC40MIMO Ant1 5190 -19.63 <11.00 PASS
11AC40MIMO Ant2 5190 -4.49 <11.00 PASS
11AC40MIMO total 5190 -4.36 <11.00 PASS
11AC40MIMO Ant1 5230 -19.43 <11.00 PASS
11AC40MIMO Ant2 5230 -3.82 <11.00 PASS
11AC40MIMO total 5230 -3.70 <11.00 PASS
11AC80MIMO Ant1 5210 -22.80 <11.00 PASS
11AC80MIMO Ant2 5210 -7.48 <11.00 PASS
11AC80MIMO total 5210 -7.35 <11.00 PASS

Note: 1.The Result and Limit Unit is dBm/500 kHz in the band 5.725-5.85 GHz.
2.The Duty Cycle Factor and RBW Factor is compensated in the result.
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