REPORT NO.: 4790047575-1
Page 105 of 137

11.4.2.
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11.5. Appendix E: Band edge measurements

11.5.1. Test Result

TestMode | Antenna | ChName | Channel Rf;gﬁ]"]e' Resul[dBm] | LimitdBm] | Verdict
B . Low 2412 4.43 -37.98 <2557 | PASS
High 2462 4.22 ~46.94 <2578 | PASS

e . Low 2412 2.93 132.26 <2707 | PASS
High 2462 2.16 -45.56 <27.84 | PASS

Ant1 Low 2412 257 231.48 <2743 | PASS

Ant2 Low 2412 173 231.42 <2828 | PASS

TIN2OMIMO 5014 High 2462 3.20 ~44.28 <268 | PASS
Ant2 High 2462 2.44 42.26 <2756 | PASS

Ant1 Low 2422 3.84 29.41 <26.16 | PASS

Ant2 Low 2422 253 -27.66 <2747 | PASS

TIN4OMIMO 5114 High 2452 3.72 231.21 <2628 | PASS
Ant2 High 2452 2.74 230,21 <27.26 | PASS

Note: For 802.11b & g modes, both antennas had been tested, only the worst data was
recorded in the report.
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11.5.2. Test Graphs

e = e N Y S I T =
[Center Freq 2.365000000 GHz #Avg Type: RMS RN requency
\Foaniow Gl ERRER
Ref Offsct 115 4B VKI5 2.399 97 GHZ] Auto Tune
10 dBidiv Ref 20.00 dBm -37.98 dBm
og
100 M“ CenterFreq|
0.00 fuby 2. GHz|
LAY
-10.0 T .
o : pE e abr StartFreq
o > 2 GHz|
00 " R
ann .
500 Stop Freq|
A 2.430000000 GHz
Start 2.30000 GHz Stop 243000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
PRI GG jAuto Man
o
2
3 Freq Offset
H Hz
6
7
8
s
10 L_
11 a
& ] &

H
8

eTaTUS

11B_Ant1_Low 2412

Agilent Spectrum Analyzer

(CE FF ALIGN 270 g 7,
#Avg Type: RMS [csise Frequency
TP PRER P

[ h TR T Teon ac |
[Center Freq 2.495000000 GHz

PNO: Fast (50

IFGain:Low
o Offest 115 4B Vikr4 2.6504 79 GHZ] Auto Tune
[0 dEidiy__Ref 20.00 dBm -46.94 dBm|
og
100 1 CenterFreq
U g, 2.495000000 GHz|
oo HN" i,
o ] i
f -26.78 o) StartFreq
o l 2.440000000 GHz|
00 ) at
Y N b/
0 Stop Freq
2550000000 GHz
ann
Start 2.44000 GHz Stop 2.55000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz 3 ms (1001 pts) 11.000000 MHz
— pute Man
246101 GHz 4.22 dBm
2.483 50 GHz 50.26 dBm
2500 00 GHz -49.08 dBm FreqOffset|
2504 79 GHz 4694 dBm 0Hz

sTATUS

11B_Ant1_High 2462

Agilent Spectrum Analyzer - Swapt SA
RL

3 ALIGNAUTO __|07:13:41PM Au 07, 2021
#Avg Type: RMS A s quency

[Center Freq 2.365000000 GHz |

Trig:Free Run

[ew] T
\Foamtow = #Atton: 30 a8 el FERRE
Auto Tune
Ref Offset 11,5 dB Mkr5 2.399 97 GHz|
[0 geidiv__ Ref 20.00 dBm -32.26 dBm
100 = CenterFreq|
000 I(IRYRRFINS¥ GHz
400 ; T 1\
0 re o7 aer) StartFreq
=00 v \\ 2.300000000 GHz|
-ann 3 M‘f
0 e St w
. Stop Freq
2.430000000 GHz|
700
Start 2.30000 GHz Stop 2.43000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz
I A— pute Man
2405 82 GHz 293 dBm
2.400 00 GHz -32.26 dBm
2.390 00 GHz -48.90 dBm Freq Offset|
2.310 00 GHz 4826 dBm 0 Hz
2.399 97 GHz 32.26 dBm
< B
rosc siaius

11G_Ant1_Low 2412

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4790047575-1
Page 113 of 137

pectrum Analyz:

OFF- ALIGN ALITO
#Avg Type: RMS

o
T[S es|  Freauency

Son A
[Center Freq 2.495000000 GHz
P

Fas O3 Trig: Free Run
\Fommiow ™ #Asten: 30 dB el ddd
Auto Tune
Ref Offset 11.5 dB. Mkr4 2.541 97 GHz|
[0 gBidiv__Ref 20.00 dBm -45.56 dBm
og
100 V1 CenterFreq
0.00 r 1 2. GHz|
100
00 / \
3, 27 54 b} StartFreq|
oo n 2.440000000 GHz|
-40.0 2 < 3 ?
ann pt
o0 Stop Freq
o 2660000000 GHz
Start 2.44000 GHz Stop 2.55000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz
S A R UL Auto Man
2467 06 GHz 2.16 dBm
2.483 50 GHz -49.05 dBm
2.500 00 GHz -48.45 dBm FreqOffset|
2541 97 GHz -45.56 dBm 0 Hz|
I & =
= sTatus
11G_Ant1 High 2462

Agilent Spectrum Analyzer - Swapt SA

INT] ALIGN AUTO. 07:25:32 PM Aug 07, 2021 F
[Center Freq 2.365000000 GHz ] Trig: Free R #Avg Type: RMS TRace IIEERER) requency
:rast GO Trig: Free Run e
\Fetntow * #Atten: 30 B vl B R
Auto Tune
Ref Offset 11.5 dB Mkr5 2.399 97 GHz
[0 gBidiy__ Ref 20.00 dBm -31.48 dBm
i 1 Center Freq
0.00 ! ot GHez|
00 | il \
o 85 ] startFreq|
oo ] 2; GHz
400 4 :\H“ =
00 i Pt ) ey,
. Stop Freq
2.430000000 GHz|
700
Start 2.30000 GHz Stop 2.43000 GHz GF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
I A— fute an
1N 1f 2.413 23 GHz 257 dBm
2 N Tt 2.400 00 GHz 31.48 dBm
3N Tt 2.390 00 GHz 4846 dBm FreqOffset
4 N 1 f 2.310 00 GHz 4980 dBm 0 Hz
sl N1 2.399 97 GHz 31.48 dBm
6
7
8
9
10 =
11 v
< | 3

:
3

sTaTuS

11N20MIMO_Ant1_Low 2412

Agilent Spectrum Analyz

Swept SA
‘SENSELINT| SOURCE OFF. ALIGNAUTO |07:4
#Avg Type: RMS

M
wce[:2 7| Frequency

[Center Freq 2.365000000 GHz
3

i Fast G Trig: Free Run i
|FEtnitow " #Atten: 30 4B vl B R
Auto Tune
Ref Offset 11.6 dB Mkr5 2.399 84 GHZ]
{9 Bl Ref 20.00 dBm -31.42 dBm
oy + CenterFreq|
0.00 o 2. GHz|
o0 il
0 |
- 20 oo} startFreq
oo 2; GHz
ann
| g
N PO o2l R
n Stop Freq
2.430000000 GHez|
700
Start 2.30000 GHz Stop 2.43000 GHz, CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 12.47 ms (1001 pts) 13.000000 MHz|
e Man
2.404 52 GHz
2 N Tt 2.400 00 GHz 3333 dBm
3N Tf 2.390 00 GHz 47.98 dBm FreqOffset
4 N 1 f 2.310 00 GHz 4932 dBm oHz
sl N1 2.399 84 GHz 31.42 dBm
6
7
8
9
10 =
11 v
< | =
s sraTus)

11N20MIMO_Ant2_Low_2412

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4790047575-1
Page 114 of 137

pectrum Analyz:

[Center Freq 2.495000000 GHz
PND:

i ALIGN ALITO
#Avg Type: RMS

o
T[S e=|  Freauency

" Fast 53 Trig:Free Run
\Foaniow "~ #Aten: 30 dB el
RefOffset 115 dB Vikr4 2.483 56 GHZ] Auto Tune
1Lu dBidiv___Ref 20.00 dBm 44.28 dBm
o9
o V‘ CenterFreq
0.00 r W‘l 2. GHz
100
200 / i
-26.60 vb) StartFreq

00
k) 2.440000000 GHz|
400 M “*M" 3
. oot

A
StopFreq
2660000000 GHz|

600

-

Start 241000 GHz Stop 2.55000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz
S A R Auto Man
2.463 21 GHz 3.20 dBm
2.483 50 GHz -45.35 dBm
2500 00 GHz -49.04 dBm Freq Offset|
2.483 56 GHz 4428 dBm oHz
@
s foraruo

Agilent Spectrum Analyzer - Swapt SA

RL INT] ALIGN AUTO. 07:56:22 PM Aug 07, 2021 F
[Center Freq 2.495000000 GHz Trig: Free R #Avg Type: RMS i IEEEET requency
:rast GO Trig: Free Run ot
\Fetntow * #Atten: 30 B vl B R
Auto Tune
Ref Offset 11.5 dB Mkr4 2.483 56 GHz
[0 gBidiy__ Ref 20.00 dBm -42.26 dBm
i 91 Center Freq
0.00 2. GHez|
00 / i
0 / [
Y 27 56 ae startFreq
00 M" "”\4 4 2.440000000 GHz|
400 e ey i
500 el _— .
. Stop Freq
2550000000 GHz|
700
Start 2.44000 GHz Stop 2.55000 GHz GF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 10.53 ms (1001 pts)| 11.000000 MHz|
auto Man
1N 1f 2.469 48 GHz 2.44 dBm
2 N Tt 2.483 50 GHz 46.09 dBm
3 N Tt 2,500 00 GHz 4975 dBm FreqOffset
mal Nof 2.483 66 GHz 42.26 dBm 0Hz
5
6
7
8
9
10 =
11 v
< | 3

sTaTuS

:
3

Agilent Spectrum Analyzer - Swapt SA

ALIGNAUTO |0B:00;20PM Aug 07, 2021
mace]l 4inn|  Frequency

RL 3 Soo AC T
[Center Freq 2.372500000 GHz 1 #Avg Type: RMS
PNO: Fast Cpo Trig: Free Run

e
T EREEE

IEGain:Low #Aten: 30 dB
Auto Tune
Ref Offset 11.6 dB Mkr5 2.399 760 GHZ|
10 geiciv__ Ref 20.00 dBm -29.41 dBm|
i \/1 Center Freq
0.0 bkl o Hool sy 2. GHz
" |
200 8 T StartFreq
00
P 2: GHz|
. it
500 Q 5 A A e
. Stop Freq
2.445000000 GHez|
700
Start 2.30000 GHz Stop 2.44500 GHz GF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 13.87 ms (1001 pts) 14500000 MHz|
e Man
2.407 010 GHz
2 N Tt 2.400 000 GHz 30.34 dBm
3N Tf 2.390 000 GHz 3482 dBm FreqOffset
4 N 1 f 2310000 GHz 5091 dBm 0 Hz
sl N1 2.399 760 GHz 29.41 dBm
[
7
8
9
10 =
11 v
< | ®
s sraTus)

11N40MIMO_Ant1_Low_2422

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4790047575-1
Page 115 of 137

pectrum Analyz:

o AL 08:05:25 M .

W 3 Soa A T
[Center Freq 2.372500000 GHz #Avg Type: RMS TRACE[T -5 G5 6 Frequency
PG F ree Run

T Trig: I
IFGaln:Low #Atten: 30 dB Lilddddds
Auto Tune
et Ofest 115 4B Mkr6 2.398 310 GHZ
[0 dEidiv__Ref 20.00 dBm -27.66 dBm
od
100 V1 CenterFreq
0.0 i 4 2:372500000 GHz,
oo [ i il
5 !
E
oo @ o7 m@’ StartFreq
300 g 2; GHz
-400 4
"
ann
. Stop Freq|
o 2.445000000 GHz,
Start 2.30000 GHz Stop 2.44500 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 13.87 ms (1001 pts) 14,600000 MHz
S A R LU Auto Man
2.406 706 GHz 263 dBm
2.400 000 CHz 2839 dBm
2,390 000 GHz 31.65 dBm FreqOffset
2310000 GHz 4961 dBm o Hz
2398310 GHz -27.66 dBm
@
= eratus
11N4OMIMO _Ant2 Low_2422
cirum Analys
‘SENSE INT| SOURCE OFF. ALIGN AUTO 08:18:37 PM Aug 07, 2021 Frequenc,
[Center Freq 2.490000000 GHz ) #Avg Type: RMS TRAce q Y
PNO: Fast G Trig: Free Run j
IFGainiLow #Aren: 30 dB ot
Auto Tune
Ref Offset 11.5 dB Mkr4 2.484 72 GHz
{9 gBidiy__ Ref 20.00 dBm -31.21 dBm
i 1 Center Freq
P S SR PTRVPSN WETITINRY A 2. GHz
o Jf "T\
200 [~ v & B StartFreq
=00 R L 28T i 2. GHz
400 g
R . L
500
. Stop Freq
2550000000 GHz,
700
Start 2.43000 GHz Stop 2.55000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 11.53 ms (1001 pts)| 12.000000 MHz|
I A— fute an
1N 1T 2.436 96 GHz 372 dBm
2 N 1T 2.483 50 GHz 3402 dBm
3 N Tt 2500 00 GHz 44.10 dBm FreqOffset
mal Nof 248472 GHz 31.21 dBm 0Hz
5
&
7
8
9
10 -
11 =
< | =

sTaTuS

:
3

11N40MIMO_Ant1_High 2452

Agilent Spectrum Analyzer - Swapt SA

RL INT] ALIGN AUTO 08:23:43 PM Aug 07, 2021 F
[Center Freq 2.490000000 GHz ] #Avg Type: RMS Tmace[T S requency
PNO: Fast G Trig: Free Run i
IEGain:Low #Aten: 30 dB ocTlPPRPR P
Auto Tune
Ref Offset 11.6 dB Mkra 2.485 80 GHZ]
{9 Bl Ref 20.00 dBm -30.21 dBm
e V‘ CenterFreq|
0.00 " s - 2. GHz|
ool ] .
oy T & ] StartFreq|
300 e '
. R 2. GHz|
-ann me
e i s
n Stop Freq
2550000000 GHz|
700
Start 2.43000 GHz Stop 2.55000 GHz GF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 11.53 ms (1001 pts) 12.000000 MHz|
e Man
2.443 32 GHz 274 dBm
2 N Tt 2.483 50 GHz 3395 dBm
3 N T f 2,500 00 GHz 4471 dBm FreqOffset
mal Nof 2.486 80 GHz 30.21 dBm 0Hz
5
6
7
8
9
10 =
11 v
< | ®
s sraTus)

11N40MIMO_Ant2_High_2452

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0088
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT NO.: 4790047575-1
Page 116 of 137

11.6. Appendix F: Conducted Spurious Emission

11.6.1. Test Result
Test Mode Antenna Channel Fre[('a/llia;r]\ge EeBsrl#]t [Ia'énr::] Verdict
Reference 4.06 - PASS
2412 30~1000 -55.98 <-25.94 PASS
1000~26500 -46.04 <-25.94 PASS
Reference 4.37 --- PASS
11B Ant1 2437 30~1000 -55.9 <-25.63 PASS
1000~26500 -46.29 <-25.63 PASS
Reference 4.30 - PASS
2462 30~1000 -56.61 <-25.7 PASS
1000~26500 -46.92 <-25.7 PASS
Reference 2.62 - PASS
2412 30~1000 -52.16 <-27.39 PASS
1000~26500 -46.3 <-27.39 PASS
Reference 2.85 - PASS
11G Ant1 2437 30~1000 -53.19 <-27.15 PASS
1000~26500 -46.04 <-27.15 PASS
Reference 217 - PASS
2462 30~1000 -52.42 <-27.83 PASS
1000~26500 -45.99 <-27.83 PASS
Reference 2.91 - PASS
Ant1 2412 30~1000 -52.55 <-27.09 PASS
1000~26500 -46.3 <-27.09 PASS
Reference 2.10 - PASS
Ant2 2412 30~1000 -54.53 <-27.9 PASS
1000~26500 -46.53 <-27.9 PASS
Reference 2.94 --- PASS
Ant1 2437 30~1000 -51.98 <-27.06 PASS
1000~26500 -46.41 <-27.06 PASS
11N20MIMO Reference 2.48 --- PASS
Ant2 2437 30~1000 -54.99 <-27.52 PASS
1000~26500 -46.19 <-27.52 PASS
Reference 3.01 --- PASS
Ant1 2462 30~1000 -52.63 <-26.99 PASS
1000~26500 -45.7 <-26.99 PASS
Reference 2.78 - PASS
Ant2 2462 30~1000 -54.47 <-27.23 PASS
1000~26500 -46.61 <-27.23 PASS
Reference 3.84 - PASS
Ant1 2422 30~1000 -49.09 <-26.16 PASS
1000~26500 -45.72 <-26.16 PASS
Reference 2.69 - PASS
Ant2 2422 30~1000 -52.79 <-27.31 PASS
1000~26500 -46.49 <-27.31 PASS
Reference 3.60 - PASS
Ant1 2437 30~1000 -47.5 <-26.4 PASS
1000~26500 -46.38 <-26.4 PASS
11N4OMIMO Reference 2.91 PASS
Ant2 2437 30~1000 -52.08 <-27.09 PASS
1000~26500 -46.39 <-27.09 PASS
Reference 3.66 - PASS
Ant1 2452 30~1000 -50.32 <-26.34 PASS
1000~26500 -46.58 <-26.34 PASS
Reference 2.52 - PASS
Ant2 2452 30~1000 -53.7 <-27.48 PASS
1000~26500 -46.66 <-27.48 PASS
Note: For 802.11b & g modes, both antennas had been tested, only the worst data was
recorded in the report.
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11.6.2. Test Graphs
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t Spectrum Analyzer - Swept SA
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11.7. Appendix G: Duty Cycle

11.71. Test Result
Duty Cycle 1T Final
On Time Period Dl Gy ol Correction Minimum setting
Mode X Cycle
(msec) (msec) (Linear) %) Factor VBW For VBW
° (dB) (kHz) (kHz)
11B 12.42 12.47 0.9960 99.60 0.02 0.08 0.01
11G 2.064 2.307 0.8947 89.47 0.48 0.48 0.5
11N20MIMO 1.917 2.175 0.8814 88.14 0.55 0.52 1
11N40MIMO 1.904 2.175 0.8754 87.54 0.58 0.53 1

Note:

Duty Cycle Correction Factor=10log (1/x).
Where: x is Duty Cycle (Linear)
Where: T is On Time
If that calculated VBW is not available on the analyzer then the next higher value should be

used.
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11.7.2. Test Graphs
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Agilent Spectrum Analyzer - Swept SA
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