Report No.: HTT202409140F02

ANT 2

Page 43 of 56

802.11a

802.11n(HT20)

10 Ant: Antl o Ant: Antl
CENT: 5180 MHz 2 CENT: 5180 MHz
Span: 60 iz Span 50 iz
o RBW: 200 kHz -10 - RBW: 200 kz
VBW: 620 kHz Y T VBW: 520 kHz
Detector: Peak f il \ Detector: Peak
0 i ; TraceType: MAX Hold 2 / ! | TraceType: MAX Hold
o pre e oy SweepPoin - \ SweepPoint:
[ ity A ! SweepTime: 1.47 ms | | SweepTime: 1.47 ms
| | Sweep: Continue \ Sweep: Continue
-20 f -30 { \
! -26dB BW:29.182MHz z“ ‘.\u‘r -26dB BW:26.879MHz
aker: . aker:
- =30 / 1. 5166.806 MHz - -40 U”‘\M. W W 1.5167.625 MHz
£ L {' W -35.63 dBm 3 i#"\ ot -36.19 dBm
@ *r‘f .*--J‘wj 2.5173.760 MHz o ”'wﬂ L 2.5175.020 MHz
) Mt Ui, 9. ° el i, -10.18 dBm
= —40 Hf i A 3. 5195.988 MHz = =50 Ly | 3- 5194504 MHz
= " wf'-\t"f i, 35.63 dBm T Wl 36,19 dbm
> e 4 >
[ A e 1]
3 5o {ldly il W""M " 3 —eo
~60 =70
-70 -80
-80 -90
o — e o — e
5150.0 5210.0 5150.0 5210.0
Frequency (MHz) Frequency (MHz)
o Ant: Antl o Ant: Antl
CENT: 5200 MHz
2 Span: 60 Wiz 2
=10 BW: 200 kH: =10
r«"\"‘l\».uy lrrq\-h”"-{"‘\ ga\[n ?20 ;:l Jl‘»}-*'w\r’w' " ,4.,3-,/».".&1,,1\\'
etector
o [ | TraceTy;‘pe: MAX Hold e ,’ \' \
- | eepPoint: 1001 -
.‘ SweepTime: 1.47 ms |‘ |
¥ Sweep: Continue / \
-30 1 A -30 4
A Ting, 2648 323210 J Y Pr———
g o] Maker. el 'l Maker.
- -a0 A "Jl,h‘. 1.5183.736 MHz - —ap wpw e W 1.5185.827 MHz
E e W, 361 £ Wy : m
@ Ny iy, 2.5206.480 MHz @ f\‘f | 2.5193.760 MHz
o L g 10174 5 I,M e -10.55 dBm
= _so ,,‘Mil “'M" 3.5216.057 MHz = -s50 W JT+ 3.5217.147 MHz
T o 36,17 dBm T L 16.55 dBm
T T
9 e — -60
-70 -70
-80 -80
-90 -90
100 — e 100 — e
5170.0 5230.0 5170.0 5230.0
Frequency (MHz) Frequency (MHz)
L] Ant: Antl Ll Ant: Antl
CENT: 5240 MHz CENT: 5240 MHz
Span: 60 MHz 2 Span: 60 MHz
- i, Aot Vi 620 ko - L P VA 620 k1
r prn 2 m o, e z
(M7 b Detector: Peak A, iy Detector: Peak
| | | TraceType: MAX Hold | | | TraceType: MAX Hold
-20 | | SweepPoint: 1001 =20 f y SweepPoint: 1001
L SweepTime: 1.47 ms | \ SweepTime: 1.47 ms
F Sweep: Continue ! '\ Sweep: Continue
-30 / [y} ! -30 / A
WM‘A-'" ("'n“\uh $ -26B BW:35.240MHz " M ““:\I\vm X -265 BW:34.893MHz
Vi, Maker: ) Maker:
= —40 P H\W'R‘ 1.5223.877 MHz = —40 M“,J" Mo u "w,N 1.5222.718 MHz
i m TL A -37.20 dBm
g i it “hrxl\, 2.5245 460 MHz E ¥ 4"‘,51‘ 2.5233.760 MHz
s . o |03 om s il gl | 1220 dem
— _so ,‘p’ | W 3. 5253117 MHz = —s5p{yi% ) 5. 5357631 Mz
T 36,71 dBm T 37,20 dBm
g g
— -60 — -60
-70 -70
-80 -80
-90 -90
100 — Tace 100 — Tace
5210.0 5270.0 5210.0 5270.0

Frequency (MHz)

Frequency (MHz)

CH48

CH48

Shenzhen HTT Technology Co.,Ltd.

Shenzhen, Guangdong, China

Tel: 0755-23595200 Fax: 0755-23595201
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,




Report No.: HTT202409140F02

Page 44 of 56

802.11n(HT40)

802.11ac(HT20)

o Ant: Antl o Ant: Antl
CENT: 5190 MHz CENT: 5180 MHz
2 span: 120 iz Span: 60 Wiz
-10 RBW: 430 kHz -10 RBW: 200 ki
Paastatta mmmf«.y VBW: 1.3 MHz i VBW: 520 kHz
Detector: Peak Detector: Peak
. I‘ J \ etec :' a " g, ’Ll‘-f‘ww‘i"'k TriceecTy;e' Ma{\x Held
- | p - f \ \ epPoint: 1001
.‘ SweepTime: 1 ms | I \ SweepTime: 1.47 ms
f Sweep: Continue | | Sweep: Continue
-30 # -30 { \
‘w -26dB BW:79.759MH2 " " -26dB BW:21.77TMHZ
! aker aker
~ _ap0 " I|“ 1.5156.356 MHz ~ _ap0 y v 1.5169.131 MHz
3 ) LHW -36.31 dBm 3 | A -40.73 dim
@ A 2. 537,880 Mz @ ¥ \ 2.5173.020 Mz
3 210,31 dBm Sl T
S s 3.5236.115 MHz = -50 f ‘1\ 3. 5180.908 MHz
T i 1 dBm T A ] 40,79 dBi
> > Wy
3 e I e l ,.J'f'ml'W M.M i
Vi)
ke Mg
_70 -70 -
-80 -80
-90 -90
. — Tace o — e
5130.0 5250.0 5150.0 5210.0
Frequency (MHz) Frequency (MHz)
o Ant: Antl o Ant: Antl
3 CENT: 5230 MHz 2
-10 . -10 b -
PrL WL TN PV, Aty oo,
| I | | 1
-20 ! f A -20 [ \
| SweepTime: 1 ms [ |
\ Sweep: Continue f \. Sweep: Continue
-30 ’;JU ) -30 f \
[}
Mg | / )
b v -26dB BW:83.116MHz # "y -26dB BW:39.504MHz
MIJ,&M'* ,MW Maker: wh L Maker:
~ _apo (oY, Al 1. 5187.037 MHz — —ap A Wy 1.5180.425 MHz
E ! al Hhye i m E i MG 736,34 dBm
@ Nl‘f'.ﬂ 14..1_{ 2.5218.720 MHz I+ " m\,r‘ Mg, 2.5193.760 MHz
= | -10, dBm o (! v h, -10,34 dBm
2 5o’ VY 5. 5276153 Wz = s q‘w."J "ﬁh‘\“ 3. 5219.928 MHz
T 36,53 dBm T 36,34 dBm
] ]
— -60 — -60
=70 =70
-80 -80
-90 -90
100 — Tace 100 — e
5170.0 5290.0 5170.0 5230.0
Frequency (MHz) Frequency (MHz)
Ll Ant: Antl
CENT: 5240 MHz
10 ; r o
h ron g VBW: 620 kHz
AL, A Detector: Pe.
. 'ﬁ \ TraceType: MAX Hold
-20 { | SweepFoint: 10
\ SweepTime: 1.47 ms
H Sweep: Cantinue
_3p ¥
/
M“V W‘v"‘”‘"\"‘j 2695 0Wi35.964MHz
= —40 e A My 1.5222 B67 MHz
E el o %3712 dBm
S o d VMM. 2. 5232500 Mhz
2 5o Juv il 3. 5553553 mie
T 3712 dBm
>
8 eo
-70
-80
-90
-100 — Trace
5210.0 5270.0

Frequency (MHz)

CH48

Shenzhen HTT Technology Co.,Ltd.

Shenzhen, Guangdong, China

Tel: 0755-23595200 Fax: 0755-23595201
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,




Report No.: HTT202409140F02

Page 45 of 56

802.11ac(HT40)

802.11ac(HT80)

o Ant: Antl o Ant: Antl
CENT: 5190 MHz CENT: 5210 MHz
span: 120 Mz Span: 240 MHz
_10 RAW: 430 kHz -10 RBW: 820 ktz
Frimmadidi, et A A A A
f y ‘ Detector Pk AN Getector Pk
| 1 | TraceType: MAX Hold | I TraceType: MAX Hold
-20 | SweepPoint: 1001 -20 SweepPont: 1001
| SweepTime: 1 ms | SweepTime: 1 ms
H Sweep: Continue | Sweep: Continue
-30 ] | N -30 f |
H ) ‘D‘I'J’;‘ 2648 BW: 72.886MHZ } Ill,MW" %M(N‘ H 2648 BW
A M Maker o iy 159.329MHz
- =4 J"\‘T " nﬂAI,M Ls - =40 “w,(\ . Maker.
E ¥ E \H 1.5131.828 MHz
@ 0 L 2 & I ol iy, 736,16 dBm
& lw s N Mo - 2EieEn
= -s0 | iy = = -s0 10.16
T T 3.5291,157 MHz
5 5 -36.16 dBm
8 6o 3 60
-70 -70
-80 -80
-0 -0
o0 — e 100 — e
5130.0 5250.0 5090.0 5330.0
Frequency (MHz) Frequency (MHz)
L Ant: Antl
CENT: 5230 MHz
2 Span: 120 MHz
-10 RAW: 430 kHz
’,v‘ N sl ]‘Arq,»,,mu‘m.‘ gaw g 3 n;:z
etector.
TraceType: MAX Hold
-20 f | SweepPoint: 1001
| SweepTime: 1 ms
] \ Sweep: Continue.
30 / \
A b,
! " X
lmﬁp‘wﬂ_: Wt F 2008 o 777w
_a0 % 1.'5188.885 MHz
Py "y 236.24 dBm
A Woll | | |2 5218360 MHz
s Wy 50 24 bm
W 3. 527,662 MHz

Level (dBm)
|
)

Frequency (MHz)

36,24 dBm

— mace

5290.0

CH46

Shenzhen HTT Technology Co.,Ltd.
1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,
Shenzhen, Guangdong, China

Tel: 0755-23595200 Fax: 0755-23595201




Report No.: HTT202409140F02 Page 46 of 56

4.6 Minimum Emission Bandwidth (6dB Bandwidth)
Limit
Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kHz.

Test Procedure

Set resolution bandwidth (RBW) = 100 kHz

Set the video bandwidth 3 x RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

agrwNPRE

Test Configuration

EuT ANALYZER
Test Results
ANT 1
Type Bands Channel EalE ?ﬁg‘;\)ﬂ'idth (Lém;) Result
149 16.384
802.11a U-NII 3 157 16.372
165 16.343
149 17.316
802.11n(HT20) U-NII 3 157 17.300
165 17.341
151 35.767
802.11n(HT40) U-NII 3 >500KHz Pass
159 36.044
149 17.335
802.11ac(HT20) U-NII 3 157 17.344
165 17.334
151 35.937
802.11ac(HT40) U-NII 3
159 36.008
802.11ac(HT80) U-NII 3 155 75.180
Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201

1F, Building B, Huafeng International Robotics Industrial Park, Hangcheng Road,Nanchang Community, Xixiang Street, Bao'an District,
Shenzhen, Guangdong, China
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ANT 2
6dB Bandwidth Limit
Type Bands Channel (MH2) (KH2) Result
149 16.361
802.11a U-NII 3 157 16.367
165 16.351
149 17.140
802.11n(HT20) U-NII 3 157 17.527
165 17.105
151 36.018
802.11n(HT40) U-NII' 3 >500KHz Pass
159 35.992
149 16.996
802.11ac(HT20) U-NII 3 157 17.252
165 17.235
151 35.741
802.11ac(HT40) U-NII 3
159 35.610
802.11ac(HT80) U-NII 3 155 75.133
Test plot as follows:
Shenzhen HTT Technology Co.,Ltd. Tel: 0755-23595200 Fax: 0755-23595201
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802.11n(HT40)

802.11ac(HT20)
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802.11ac(HT40)

802.11ac(HT80)
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4.7 Frequency Stability

LIMIT

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 users
manual.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

AN

Variable Power Supply
TEST PROCEDURE

Frequency Stability under Temperature Variations:

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 -30°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.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the EUT and
set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the desired frequency
resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (£ 15%) and endpoint, record the maximum
frequency change.

TESTRESULTS

Record worst case as below:
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Reference Frequency: 802.11ac channel=36 frequency=5180MHz

5 Frequency error -
Voltage (V) Temperature (C) i opm Limit (ppm) Result
-30 0 0.000000
-20 0 0.000000
-10 20 0.003861
0 40 0.007722
AC120 10 -20 -0.003861 Within the
20 0 0.000000 band of Pass
30 40 0.007722 operation
40 0 0.000000
50 -20 -0.003861
AC132 25 -20 -0.003861
AC108 25 -60 -0.011583
Reference Frequency: 802.11ac channel=149 frequency=5745MHz
5 Frequency error -
Voltage (V) Temperature (C) i opm Limit (ppm) Result
-30 -40 -0.006963
-20 -20 -0.003481
-10 -20 -0.003481
0 0 0.000000
AC120 10 -20 -0.003481 Within the
20 -40 -0.006963 band of Pass
30 0 0.000000 operation
40 0 0.000000
50 0 0.000000
AC132 25 40 0.006963
AC108 25 20 0.003481
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5 Test Setup Photos of the EUT

Reference to the appendix | for details.

6 Photos of the EUT

Reference to the appendix Il for details.
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