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Note: (1) All Readings are Peak Value and AV.

(2) Emission Level= Reading Level + Factor

(3) Factor= Antenna Gain + Cable Loss — Amplifier Gain

(4) Data of measurement within this frequency range shown “---" in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits, therefore, than 20 dB below the limit do no reported.

(5) Measurement uncertainty: +3.7dB.

(6) Horn antenna used for the emission over 1000MHz.
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6. C

ANNEL SEPARATION
6.1 Measurement Procedure

Minimum Hopping Channel Carrier Frequency Separation, FCC Rule 15.247(a)(1):

Connect EUT antenna terminal to the spectrum analyzer with a low loss cable, and
using the Marker and Max-Hold function to record the separation of two adjacent

channels.
6.2 Limit

Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency hopping systems operating in the
2400-2483.5 MHz band may have hopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel,

whichever is greater.
6.3 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss Spectrum Analvzer

6.4 Measurement Results

Refer to attached data chart.

AR AERAE]
Shenzhen United Testing Technology Co.,Ltd. 2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
United Testing Technology(Hong Kong) Limited AITERERS EHEFRTEEH—E365SRRRFHREM 28 B4 : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156

|

http://www.uni-lab.hk

o v Ul S T



LN

Page 48 of 84

Report No.: UNIA21081211ER-01

RBW: 30kHz Temperature: 24 C
VBW: 100kHz Humidity: 52 %
Spectrum Detector: PK Test By: Bob
Packet: DH1, 2DH1, 3DH1(Worst case) |Test Date: August 20, 2021
Test Result: PASS
Test Frequency Separation Read Separation Limit
Channel 2/3 20dB Bandwidth
(MHz) Value (MHz)
(kHz)
GFSK
Lowest 2402 0.996 >578.0
Middle 2441 1.206 >596.0
Highest 2480 1.008 >588.7
w/4-DQPSK
Lowest 2402 1.197 >866.0
Middle 2441 1.287 >832.7
Highest 2480 1.011 >855.3
8DPSK
Lowest 2402 0.999 >805.3
Middle 2441 0.993 >804.7
Highest 2480 1.002 >805.3
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GFSK Lowest Channel

[ Kesiah Spectnum Analyzer - Swept 54
LT

Center Freq 2.402500000 GHz
PNO:Wide oo Trig: FreeRun
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>100100

Ref Offset4.09 dB
Ref 20.00 dBm

iCenter 2.402500 GHz
HiRes BW 30 kHz #VBW 100 kHz

Mkr1 2.401 912 GHZ
-11.899 dBm)|

Span 3.000 MHz|
Sweep 3.200 ms (1001 pts)|

SS@mm e -

STATS.

GFSK Middle Channel

[ Keymight Spactrum Analyzer - Swapt 54

B L

Center Freq 2.441500000 GHz
PHO: Wide o Trig: FreeRun
|FGain:Low #Aen: 30 dB

Ref Offset 406 dB
Ref 20.00 dBm

Center 2.441500 GHz
#Res BW 30 kHz #VBW 100 kHz

‘Avg Type: Log-Pwr
Avg|Hold:>100100
Mkr1 2.440 900 GHz
-10.707 dBm)|

Span 3.000 MHz|
Sweep 3.200 ms (1001 pts)

STATUS

GFSK Highest Channel

[ Keysight Spectrum Analyzer - Smept SA
LT

Center Freq 2.479500000 GHz )
PNO: Wide (50  Trig: FreeRun
1FGain:Low #Atten: 30 4B

Avg Type: Log-Pwr
Avg|Hold:>100100

Ref Offset4.14 dB
Ref 20.00 dBm

Center 2.479500 GHz
#Res BW 30 kHz #VBW 100 kHz

Mkr1 2 12 GHz]
-9.874 dBm

Span 3.000 MHz|
Sweep 3.200 ms (1001 pts)

2 INER

Sl cmumnaw
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Shenzhen United Testing Technology Co.,Ltd.
United Testing Technology(Hong Kong) Limited

Page 50 of 84 Report No.: UNIA21081211ER-01

m/4-DQPSK Lowest Channel

] Mgh[spmlnllﬁu Saept oA

Csnl-r Freq 2.402500000 GHz Avg Type: Log-Pwr
PNOIWide GO  Trig: FreeRun Avg|Hold:>100100
IFGain:Low #Aen: 30 dB

Ref Offset 409 dB Mkr1 2.401 903 GHz

Ref 20.00 dBm -12.558 dBm)|

‘Center 2.402500 GHz Span 3.000 MHz|
H#Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

usc STATUS

mw/4-DQPSK Middle Channel

w.qn Spectrun Analyzer - Swepl A

Csnlur Freq 2.441500000 GHz B Avg Type: Log-Pwr
PNO: Wide o Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.06 dB
Ref 20.00 dBm

Cemel 2.441500 GHz Span 3.000 MHz|
#VBW 100 kHz Sweep 3.200 ms (1001 pts)

N VALUE -
[ -
]
e
]

TR, ¢
2un 909 GHz ED) nas dBm

SSomuanmwns

fusc STATUS

m/4-DQPSK Highest Channel

[ Kepsight Spectrum Analyzes - Swept S4
RLT

Center Freq 2.479500000 GHz Avg Type: Log-Pwr
P!

Wide o Trig: FresRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.14 dB
Ref 20.00 dBm

Cenler 2479500 GHz Span 3.000 MHz|
#VBW 100 kHz Sweep 3.200 ms (1001 pts)|

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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Shenzhen United Testing Technology Co.,Ltd.

Page 51 of 84 Report No.: UNIA21081211ER-01

8DPSK Lowest Channel

[ Keysight Spectrum Analyzer - Swept 54
i Rt

Center Freq 2.402500000 GHz ) Avg Type: Log-Pwr
PHO:Wide oo Trig: FreeRun Avg|Hold:>100/100
IFGain-Low #Atten: 30 dB

Ref Offset 4,09 dB Mkr1
Ref 20.00 dBm

Cenler 2.402500 GHz Span 3.000 MHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts)

8DPSK Middle Channel

[ Keysight Spectrum Anlyzes - Swept SA
ALT

Center Freq 2.441500000 GHz Avg Type: Log-Pwr
PNOTWide oo Trig: FreeRun AvglHold:>100/100
FGain:Low #Atten: 30 dB
Ref Offset 4,06 dB Mkr1 2.440 912 GHZ
Ref 20.00 dBm -10.779 dBm

Center 2.441500 GHz Span 3.000 MHz|
#VBW 100 kHz Sweep 3.200 ms (1001 pts)

8DPSK Highest Channel

= ey Specirin Anslae - Swept SA.

AL — o N

‘Center Freq 2. 479500000 GHz ) Avg Type: Log-Pwr
PNO: Wide GO Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offsetd 14 dB
Ref 20.00 dBm

Center 2.479500 GHz Span 3.000 MHz|
#VBW 100 kHz Sweep 3.200 ms (1001 pts)

MKR MODE TRC

| 1 Il-lll 2. ﬂa 906 GHz

I 2.479 908 GHz
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7.1 Measurement Procedure

Report No.: UNIA21081211ER-01

Maximum 20dB RF Bandwidth, FCC Rule 15.247(a)(1):

The antenna port of the EUT was connected to the input of a spectrum analyzer.

Analyzer RBW was chosen so that the display was a result of the hopping channel

modulation. For each RF output channel investigated, the spectrum analyzer center
frequency was set to the channel carrier. Use the spectrum 20dB down delta

function to measure the bandwidth.
7.2 Test SET-UP (Block Diagram of Configuration)

EUT

Low Loss Spectrum Analyzer

7.3 Measurement Results

Refer to attached data chart.

RBW: 30kHz Temperature: 24 C
VBW: 100kHz Humidity: 52 %
Spectrum Detector: PK Test By: Bob
Packet: DH1, 2DH1, 3DH1(Worst case) |Test Date: September 1, 2021
Test Result: PASS
Channel Test Frequency (MHz) 20dB BANDWIDTH(MHz)
GFSK
Lowest 2402 0.867
Middle 2441 0.894
Highest 2480 0.883
/4-DOPSK
Lowest 2402 1.299
Middle 2441 1.249
Highest 2480 1.283
8DPSK
Lowest 2402 1.208
Middle 2441 1.207
Highest 2480 1.208

A IH R R ARGRAT
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GFSK Lowest Channel

[ Keysight Spectrum Analyzer - Occupied B y—
RLT NSEIN - 03:25:48 PM Aug 20, 2021
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
s Trig: FreeRun ‘Avg|Hold: 1001100
FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset4.09 dB
Ref 24.09 dBm

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power -4.08 dBm
824.58 kHz

Transmit Freq Error 62.110 kHz % of OBW Power 99.00 %

x dB Bandwidth 866.8 kHz x dB -20.00 dB

GFSK Middle Channel

| Keysight Spectrum Analyzer - Occupied BW =
g RLT 1 T F ALTGH 03:27:10 PM Aug 20, 202
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
- Free Run Avg|Hold: 1001100
#FGain:Low d Radio D BTS

Ref Offset 4.06 dB
Ref 24.06 dBm

#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|
Occupied Bandwidth Total Power -2.45 dBm -
821.94 kHz {
Transmit Freq Error 63.972 kHz % of OBW Power 99.00 %
x dB Bandwidth 894.0 kHz x dB -20.00 dB tin,

MG STATUS

GFSK Highest Channel

S==3

Tes
[ Keysight Spectrum Analyzer - Occupied BW = [
RLT i NT] SOURCE N 03:26:32 PM Aug 20, 2021 =
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None

—»- Trig: FreeRun ‘Avg|Hold: 100100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 4.14 dB
Ref 24.14 dBm

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power -2.38 dBm
845.75 kHz

Transmit Freq Error 65.263 kHz % of OBW Power 99.00 %

x dB Bandwidth 883.1 kHz x dB -20.00 dB

e sTATUS
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Report No.: UNIA21081211ER-01

m/4-DQPSK Lowest Channel

[ Keysight Spectrum Analyzer - Occupied BW
o

Center Freq 2.402000000 GHz

#FGain:Low

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Hold: 1001100
#Artten: 30 dB

|- )
07:06:15PM SepQ1, 2021
Radio Std: Nene

Radio Device: BTS

Ref Offset 4.09 dB
Ref 24.09 dBm

iCenter 2,402 GHz
H#Res BW 30 kHz

Occupied Bandwidth
1.1780 MHz

Transmit Freq Error 67.545 kHz
x dB Bandwidth 1.299 MHz

G

#VBW 100 kHz

Total Power -5.98 dBm

% of OBW Power 99.00 %
x dB -20.00 dB

Span 3 MHz|
Sweep 3.333 ms

mw/4-DQPSK Middle Channel

= Keysight Spectrum Analyzer - Occupied BW.

TR
Center Freq 2.441000000 GHz

HIFGain:Low

Ref Offset 4.06 dB
Ref 24.06 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1654 MHz

Transmit Freq Error 68.455 kHz
x dB Bandwidth 1.249 MHz

Center Freq: 2.441000000 GHz
Trig: Free Run AvglHold: 1001100
#Arten: 30 dB

#VBW 100 kHz

Total Power -5.97 dBm

% of OBW Power 99.00 %
x dB -20.00 dB

STATUS

Radio Std: None

Radio Device: BTS

= )
07:11:42PM Sep 01, 2021

Span 3 MHz
Sweep 3.333 ms|

mw/4-DQPSK Highest Channel

[ Keysight Spectrum Analyzer - Occupied BW

[E=SER

SENSE:INT] SOURCE OFF ALIGNAUTO |

03:33:13 PM Aug 20, 2021

Center Freq: 2.480000000 GHz

. Trig: FreeRun Avg|Hold: 100/100

#FGain:Low

Ref Offset4.14 dB
Ref 24.14 dBm

Occupied Bandwidth
1.1677 MHz

Transmit Freq Error 65.682 kHz
x dB Bandwidth 1.283 MHz

#Atten: 30 dB

#VBW 100 kHz

Total Power -1.50 dBm

% of OBW Power 99.00 %
xdB -20.00 dB

STATUS.

Radio Std: None

Radio Device: BTS

Sweep 3.333 ms|
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8DPSK Lowest Channel

[ Keysight Spectrum Anslyzes - Occupied BW.
j RLT

Center Freq 2.40200000 GHz

HIFGain:Low

Ref Offset4.09 dB
Ref 24.09 dBm

Center 2,402 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.1461 MHz
76.701 kHz
1.208 MHz

Transmit Freq Error
x dB Bandwidth

ini

= | ]
03:34:23 PHAg 20, 2021
Radio Std: None

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

Span 3 MHz

#VBW 100 kHz Sweep 3.333 ms|

Total Power -3.22 dBm

% of OBW Power 99.00 %
x dB -20.00 dB

STATUS.

8DPSK Middle Channel

T —e———
T
Center Freq 2.441000000 GHz

#IF Gain:Low

Ref Offset 4.06 dB
Ref 24.06 dBm

Center 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.1481 MHz
76.922 kHz
1.207 MHz

Transmit Freq Error
x dB Bandwidth

-

03:35:30 PMAug 2

Center Freq: 2.441000000 GHz Radio Std: None

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

#VBW 100 kHz

Total Power -1.74 dBm

% of OBW Power 99.00 %
xdB 00 dB

STATUS

DPSK Highest Channel

[ Keysight Spectrum Analyzer - Occupied BV

§ AT
Center Freq 2.480000000 GHz

Ref Offset4.14 dB.
Ref 24.14 dBm

C

Occupied Bandwidth

1.1476 MHz
75.430 kHz
1.208 MHz

Transmit Freq Error
x dB Bandwidth

=N = =
N N 03:36:37 PM Aug 20, 2021
Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run ‘AvglHold: 1001100
#Atten: 30 dB Radio Device: BTS

Span 3 MHz,

#VBW 100 kHz Sweep 3.333 ms|

Total Power =1.70 dBm

% of OBW Power 99.00 %
x dB -20.00 dB
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8. HOPPING CHANNEL NUMBER
8.1 Measurement Procedure

Report No.: UNIA21081211ER-01

Minimum Number of Hopping Frequencies, FCC Rule 15.247(a)(1)(iii):

Remove the antenna from the EUT and then connect a low RF cable from the
antenna port to the spectrum, and the spectrum analyzer set to MAX HOLD
readings were taken for 3-5 minutes. The channel peaks so recorded were added
together, and the total number compared to the minimum number of channels

required in the regulation.
8.2 Limit

Frequency hopping systems in the 2400-2483.5MHz band shall use at least 15

channels.

8.3 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss

8.4 Measurement Results

Spectrum Analvzer

RBW: 100kHz Temperature: 24 C

VBW: 300kHz Humidity: 52 %

Spectrum Detector: PK Test By: Bob

Packet: DH1, 2DH1, 3DH1(Worst case) |Test Date: August 20, 2021
Test Result: PASS

Hopping Channel Frequency Range

Number of Hopping
Channels

2400-2483.5

79
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Shenzhen United Testing Technology Co.,Ltd.
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GFSK

[ Keysight Spectrum Analyzer - Swept 54

2.441750000 GHz ) Avg Type: Log-Pwr
P . Trig: Free Run Avg|Hold: 200012000
#Atten: 30 dB

Ref Offset 4.09 dB
iv__Ref 20.00 dBm

’1
1 ‘W"L\[ﬂr T WUWI,W‘[\A I‘ il

i H

[

A iR it

Start 2.40000 GHz Stop 2.48350 GHz|
#VBW 300 kHz #Sweep 50.00 ms (1001 pts)

KR MODE TRC, SCL
N N [1]1] 2.401 920 5 GHz 10 397 dBm
AN [11] 2.480 243 5 GHz 8974 dBm

uss STATUS

1r/4-DQPSK

o || eS|
SENSE:INT| SOURCE OFF ‘ ALIGN AUTQ ‘ 07:03:16 PMAug 20, 2021
Center Freq 2 441750000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»- Trig: Free Run AvglHold: 2000/2000
IFGain:Low #Atten: 30 dB

Keys\gmipenmmAna\yzer SweptS&

Ref Offset 4.09 dB
Ref 20.00 dBm

Stop 2.48350 GHZ
#Sweep 50.00 ms (1001 pts)

SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE

l] 2. 401 920 5 GHz -10.! 594 dBm I

£ 2.480 327 0 GHz A1620dBm| [ [
- ]

[ Keysight Spedmm Analyxer St SA

[E=m[E= = |

RLT 50 Q SENSE:INT| SOURCE OFF | ALTGN AUTO | 07:09:57 PM Aug 20, 2021
Center Freq 2 441750000 GHz ) Avg Type: Log-Pwr W

PNO: Fast s~  Trig: Free Run Avg|Hold: 200012000

IFGain:Low #Atten: 30 dB

Ref Offset 4.09 dB
Ref 20.00 dBm

MKR MODE| TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE -

S N [1[fF] 2, 401 586 5 GHz 15 371 dBm
[N 41  24804105GHz|  12.085dBm|
I

T Y

=
H
g
g
E
2
&
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9. TIM

E OF OCCUPANCY (DWELL TIME)
9.1 Measurement Procedure

Average Channel Occupancy Time, FCC Ref:15.247(a)(1)(iii):

Connect EUT antenna terminal to the spectrum analyzer with a low loss cable.

The spectrum analyzer center frequency was set to one of the known hopping
channels. The Sweep was setto 10 ms, the SPAN was setto Zero SPAN. The time
duration of the transmissions so captured was measured with the Marker Delta
function

9.2 Limit

The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping

channels employed.
9.3 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss Spectrum Analvzer

9.4 Measurement Results

Refer to attached data chart.
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The maximum number of hopping channels in 31.6s (0.4s/Channel x 79 Channel)

RBW: 1MHz Temperature: 24 C
VBW: 3MHz Humidity: 52 %
Spectrum Detector: PK Test By: Bob
Test Result: PASS Test Date: August 20, 2021
Packet Frequency Result Limit
(MHz) (msec) (msec)
GFSK
DH1 2441 0.389 | (ms)*(1600/(2*79))*31.6= | 124.48 400
DH3 2441 1.645 | (ms)*(1600/(4*79))*31.6=| 263.2 400
DH5 2441 2.893 | (ms)*(1600/(6*79))*31.6= | 308.587 400
1/4-DQPSK
2-DH1 2441 0.398 | (ms)*(1600/(2*79))*31.6= | 127.36 400
2-DH3 2441 1.646 (ms)*(1600/(4*79))*31.6= | 263.36 400
2-DH5 2441 2.894 | (ms)*(1600/(6*79))*31.6= | 308.693 400
8DPSK
3-DH1 2441 0.4 (ms)*(1600/(2*79))*31.6= 128 400
3-DH3 2441 1.649 | (ms)*(1600/(4*79))*31.6= | 263.84 400
3-DH5 2441 2.901 | (ms)*(1600/(6*79))*31.6= | 309.44 400
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GFSK (DH1)

Avg Type: Log-Pwr

Ref Offset 406 dB
Ref 20.00 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz Sweep 10.00 ms (10001 pts)

KR, MODE T FUNC ALUE

3 E F UNCTIC 1
| 1 389.0 us|(A) 256 dB| 1
996.0 us| -21.83 dBm | 1
|

STATUS

GFSK (DH3)

SO 0o~ @ N

o

[ Keysight Spectrum Anslyzes - Swept SA
i RoT

Center Freq 2.441000000 GHz Trig Delay-1.000 ms Avg Type: Log-Pwr
PNO: Fost ——  Trig: Video
IFGain:Low #Atten: 30 dB.
o AMKr1 1.645 ms
Ref Offset 4.06 dB >
Ref 20.00 dBm 4.06 dB|

Center 2.441000000 GHz
Res BW 1.0 MHz

GFSK (DH5)

[ Keysight Spectrum Analyzer - Swept SA
R T X r NSE:IW 16H A
Center Freq 2.441000000 GHz Trig Delay-1.000 ms Avg Type: Log-Pwr
PNO: Fast ——  Trig: Video

IFGain:Low #Atten: 30 dB

Ref Offset 4.06 dB
Ref 20.00 dBm

Center 2,441000000 GHz
Res BW 1.0 MHz

I MKR MODE TRC

AT AR
Shenzhen United Testing Technology Co.,Ltd.
United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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/4-DQPSK (2-DH1)

SOURCE OFF ALIGN AUTO |
Avg Type: Log-Pwr

Key;\ght Spenvum Ana\yxev SWEptSA

PNO: Fast —»— Vi
IFGainiLow #htten: 30 dB

Lot At e Tt
Gt gt kil n kbl

Center 2.441000000 GHz
Res BW 1.0 MHz
MKH MODE TRC| SCL| FUNCTION | FUNCTION WIDTH FUNCTION VALUE

l]l] 398.0 us 7 17 dB

/4-DQPSK (2-DH3)

SENSE:INT| SOURCE OFF ALIGN AUTO | 11:49:00 AM Aug 30, 2021

Center Freq 2 441000000 GHz L elay-1.000 ms Avg Type: Log-Pwr
i

PNO: Fast —+— Video
IF Gain:Low #Atten: 30 dB

Keyiwgm Spmmm Ana\yzev 5 EptSA

Ref Offset 4.06 dB
Ref 20.00

TP A TR e
bl i e

VKR MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE

[ 1]t [(a) 1.646 ms 459 aBl | |

[t] 857.0 us 2639dBm| [ [ ]
[

s STATUS
Keyswghlipanmm Ana\yzer Swep(SA (==
SENSE:INT| SOURCEOFF | ALIGN AUTO | 11:49:31 AM Aug 30, 2021
TRACH

Center Freq 2 441000000 GHz Trig Delay-1.000 ms. Avg Type: Log-Pwr
PNO: Fast - 17ig: Video
IFGain:Low #Atten: 30 dB

Ref Offset 4.06 dB
10 dBidiv__ Ref 20.00
Log

TN PR PSRy g e 1 P P P P TR 1 b e iy

ok e b bl o Loy d b bl i b

Center 2.441000000 GHz
Res BW 1.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 mnn [
A F [1]t] 8580us 26d6dBm| | [ |
3 _
4 1 r 1
5 1 I -
6 r 1 r 1
7 r 1 r 1
8 [ 1 I
9 1 r 1
10 r 1 r 1
1" S -
< 0
usa sTATUS

A IHRTHE AR AGRA
Shenzhen United Testing Technology Co.,Ltd.
United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
ABERXE S EERit KEH—E365SRREFHREMEE BBR : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156
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8DPSK (3-DH1)

[ Keysight Spectrum Analyzer - Swept SA

R
Center Freq 2.441000000 GHz
o #Atten: 30 dB

Center 2.441000000 GHz
Res BW 1.0 MHz

Ref Offset 4.06 dB
Ref 20.00 dBm

Trig Delay-1.000 ms Avg Type: Log-Pwr

Trig: Video

#VBW 3.0 MHz

o
A 400.0

Sweep 10,00 ms (10001 pts

(A [ELT:]
995.0 s -20.11 dBm

STATUS

Key;\ghtipenvumAns\yzer SweptSA

8DPSK (3-DH3)

Center Freq 2 441000000 GHz

Ref Offset 4.06 dB
1Lu dBidiv._ Ref 20.00 dBm
og

Center 2.441000000 GHz
Res BW 1.0 MHz

SENSE:INT| SOURCE OFF ALIGN AUTO ‘ 11:50:26 AM
Trig Delay-1.000 ms Avg Type: Log-Pwr
PNO: Fast ~—»— Trig: Video
IFGain:Low #Atten: 30 dB

VT T 8 (R i e Vm ikl i G LA umnnm vv-w-nmmmv fad il
Oy e YRy Py Ty o d bbb g m b bl

MKR MODE TRC| SCL FUNCTION

[1] ¢ [(A) 1,649 ms 6 76dB] [ 0|
II_'!I

FUNCTION WIDTH FUNCTIO!

‘

PSK (3-DH5)

[ Keysight Spectrum Analyzer - Swept SA

[E=R =R
50:51 AM Aug 30, 202

T RF 500 AC
Center Freq 2.441000000 GHz

Ref Offset 4.06 dB

Center 2.441000000 GHz
Res BW 1.0 MHz

SENSE:INT| SOURCE OFF ALIGN AUTO ‘
Trig Delay-1.000 ms Avg Type: Log-Pwr
PNO: Fast ~—»—  Irig:Video
IFGain:Low #Atten: 30 dB

#VBW 3.0 MHz

MKR MODE| TRC| SCL

1mnnm_m:r.a Aaz:i
2 IGEERE

FUNCTION | FUNCTION WIDTH FUNCTION VALUE -

[ 1
[ 9950us] 2106¢Bm [}

STATUS.

A IHRTHE AR AGRA
Shenzhen United Testing Technology Co.,Ltd.
United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
ABERXE S EERit KEH—E365SRREFHREMEE BBR : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156
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10. XIMUM PEAK OUTPUT POWER
10.1 Measurement Procedure

Maximum Conducted Output Power at Antenna Terminals, FCC Rules 15.247(b)(1):

Remove the antenna from the EUT and then connect a low RF cable from the
antenna port to the spectrum. The analyzer was set for RBW > 20dB bandwidth and
power was read directly in dBm. Cable loss was considered during this

measurement.
10.2 Limit

For all other frequency hopping systems in the 2400-2483.5MHz band: 0.125 watts .
10.3 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss Spectrum Analvzer

10.4 Measurement Results

RBW: 2MHz Temperature: 24 C
VBW: 6MHz Humidity: 52 %
Spectrum Detector: PK Test By: Bob
Packet: DH1, 2DH1, 3DH1(Worst case) |Test Date: August 20, 2021
Channel Peak Power Peak Power Peak Power Results
Frequency output output Limit (dBm/W)
(MHz) (dBm) (W)
GFSK
2402.00 -10.01 0.0000977 21/0.125 PASS
2441.00 -8.499 0.000141 21/0.125 PASS
2480.00 -8.039 0.000157 21/0.125 PASS
1/4-DQPSK
2402.00 -9.771 0.000105 21/0.125 PASS
2441.00 -8.492 0.000142 21/0.125 PASS
2480.00 -8.039 0.000157 21/0.125 PASS
8DPSK
2402.00 -7.333 0.000185 21/0.125 PASS
2441.00 -5.797 0.000263 21/0.125 PASS
2480.00 -5.339 0.000292 21/0.125 PASS

AT AR
Shenzhen United Testing Technology Co.,Ltd. 2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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Report No.: UNIA21081211ER-01

GFSK Lowest Channel

[ Keysight Spectrum Analyze ptSA

Cel

PNO: Fast ~—»—  ITig: Free Run
#Atten: 30 dB

IFGain:Low

Ref Offset 409 dB
10 dBidiv 0.
Log

Center 2.402000 GHz
#Res BW 2.0 MHz

AC SENSE:INT| SOURCE OFF |

#VBW 6.0 MHz

ALIGN AUTO |
Avg Type: Log-Pwr
AvglHold: 1001100

GFSK Middle Channel

i Keysight Spectrum Ansiyzer - Swept SA
i RLT

Cener Freq 2.441000000 GHz

PNO: Fast ~»  1rig: Free Run

IFGain:Low

Ref Offset 4.06 dB
Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 2.0 MHz

#VBW 6.0 MHz

Avg Type: Log-Pwr
AvglHold: 100/4100
#Atten: 30 dB

Mkr1 2.441 043 GHz

-8.499 dBm|

Span 10.00 MHz
Sweep 1.333 ms (10001 pts)

sTATUS

GFSK Highest Channel

== Keysight Spectrum Analyzer - Swept 54

RLT
Center Freq 2.480000000 GHz

NO: Fast =+~
IFGain:Low

Ref Offset4.14 dB
Ref 20.00 dBm

Center 2.480000 GHz

#VBW 6.0 MHz

Avg Type: Log-Pwr

Trig: Free Run Avg|Hold: 1001100

#Atten: 30 dB
Mkr1 2.479 962 GHZ
-8.039 dBm

Span 10.00 MHz
Sweep 1.333 ms (10001 pts)

AT AR
Shenzhen United Testing Technology Co.,Ltd.
United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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Report No.: UNIA21081211ER-01

m/4-DQPSK Lowest Channel

[ Kesight Spectum Analyzer - Smest 54

D
Center Freq 2.402000000 GHz

Trig: Free Run
#Aten: 30 dB

PNO: Fast =+
IFGain:Low

Ref Offset 409 dB
Ref 20,00 dBm

(Center 2.402000 GHz

#Res BW 2.0 MHz #VBW 6.0 MHz

Avg[Hold: 100100

Avg Type: Log-Pwr

‘Span 10.00 MHz|
Sweep 1.333 ms (10001 pts)

STATUS

mw/4-DQPSK Middle Channel

[ Keysght Spectrum Analyzer - Swept 54
¥ RLT r -

-Cerer Freq 2.441000000 GHz )
Trig: Free Run
#Atten: 30 dB

PNO: Fost —+
IFGain:Low

Ref Offset 406 dB

10 dBid Ref 20,00 dBm

Center 2.441000 GHz

#Res BW 2.0 MHz #VBW 6.0 MHz

Avg Type: Log-Pwr

Avg[Hold: 100100

Mkr1 2.440 967 GHz|
-8.492 dBm)|

Span 10.00 MHz
Sweep 1.333 ms (10001 pts;

m/4-DQPSK Highest Channel

[ Keysight Spectrum Analyzes - Swept SA
RLT

-Cemer Freq 2.480000000 GHz
Trig: Free Run
#Atten: 30 dB

NO: Fast ~»—
IFGain:Low

Ref Offset 4.14 dB
Ref 20.00 dBm

Center 2.480000 GHz

#Res BW 2.0 MHz #VBW 6.0 MHz

Avg Type: Log-Pwr
AvgHold: 1001100

Mkr1 2.480 054 GHz
-5.887 dBm

Span 10.00 MHz
Sweep 1.333 ms (10001 pts|

AR U AR GRAE
Shenzhen United Testing Technology Co.,Ltd.

United Testing Technology(Hong Kong) Limited ABERXT S EhE kit X =M k5365

SEE

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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8DPSK Lowest Channel

[ Keysight Spectrum Analyzer - Swept SA
RLT

Center Freq 2.402000000 GHz Avg Type: Log-Pwr
PNO: Fast —»- Trig: Free Run Avg|Hold: 1001100
\FGain:Low #Atten: 30 dB

Ref Offset 409 dB Mkr1 2.402 079 GHZ
Ref 20.00 dBm -7.333 dBm)

Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts]

T STAT

8DPSK Middle Channel

| Keysight Spectrum Analyzer - Swept SA (=R
R RE 502  AC SENSE:INT| SOURCE OFF ALIGN AUTO | 135 21
Center Freq 2.441000000 GHz ) Avg Type: Log-Pwr
PNO: Fast -+  Trig: Free Run Avg|Hold: 100/100
:Low #Atten: 30 dB

Ref Offset 4.06 dB
Ref 20.00

Span 10.00 MHz|
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts)

Juse sTATUS

8DPSK Highest Channel

[ Keysight Spectrum Analyzer - Swept SA
RL RF 50 0 AC SENSE:INT| SOURCE OFF ALIGN AUTO [
Center Freq 2.480000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~»—  Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset4.14 dB
10 dBldiv. Ref 20.00 dBm
og

Center 2.480000 GHz Span 10.00 MHz|

#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts)

Jse STATUS.
AR AERAE]
Shenzhen United Testing Technology Co.,Ltd. 2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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11.BAND EDGE
11.1 Measurement Procedure

Out of Band Emissions, FCC Rule 15.247(d):

During the radiated emission test, the spectrum analyzer was set with the following
configurations:

1.The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video
bandwidth is 3MHz for peak measurement with peak detector at frequency above
1GHz.

2.The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video
bandwidth is 10Hz for Average measurement with peak detection at frequency
above 1GHz.

During the conducted emission test, the spectrum analyzer was set with the
following configurations:

The transmitter output is connected to spectrum analyzer. The resolution
bandwidth is set to100KHz, and the video bandwidth set to 300kHz.

11.2 Limit

15.247(d)In any 100KHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB
below that in the 100KHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement.

11.3 Measurement Results
Please see below test table and plots.

Note: All modes of operation were investigated and the worst case (8DPSK Mode)
emissions are reported.

AT AR
Shenzhen United Testing Technology Co.,Ltd. 2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
United Testing Technology(Hong Kong) Limited AITERERS EHEFRTEEH—E365SRRRFHREM 28 B4 : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156
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For Radiated restricted band:

Page 68 of 84

Report No.: UNIA21081211ER-01

E.U.T: Bluetooth Portable USB Suitcase Turntable Polarization: Horizontal
Model No.: STT104BT-BLACK_ING Temperature: 26 C
Test Mode: TX 2402MHz (8DPSK) Humidity: 54 %
Test Distance: 3m Test By: Bob
Test Results: PASS Test Voltage AC 120V/60Hz
Radiated Emission Measurement

File :JUNLAN Data #184 Date: 2021/08/19 Time: 17:54:25

100.0 dBu¥/m

90

80

FCC 15B ABOVE 16-PK
70
60
FCC 15B ABOYE_1G_AYG
50
40 ] peak
Lt o i Avearivbin *AMWMWWMWMWWWMW E.

30

20

10

0.0

2310.000 (MHz) 2390.0

Site 966 Chamber

Polarization. Horizontal

Temperature: 26(C)

Limit: FCC 15B ABOVE 1G-PK Power.  AC120V/60Hz Humidity 54 %
EUT: Distance: 3m
M/N: STT104BT-BLACK_ING
Mode: BT 2402MHz
Note: Manuf:JUNLAN ELECTRONIC LTD
Adapter:JY005050100BD-UL
No. | Froeny | oo | ot | cbowir abamiry "y oot | "o | | P | meman
1 2389.627 37.08 3.90 40.98 74.00 |33.02| peak | 131 159 P
2 * | 2390.000 30.59 3.90 34.49 5400 |19.51| AVG | 149 165 P

AT REEABRAR
Shenzhen United Testing Technology Co.,Ltd.

United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
ANPERREAS EEKET K EH 8365 SHERRRHAEME2EE #54 : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156
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Report No.: UNIA21081211ER-01

100.0 dBu¥/m

E.U.T: Bluetooth Portable USB Suitcase Turntable Polarization: Vertical
Model No.: STT104BT-BLACK_ING Temperature: 26 C
Test Mode: TX 2402MHz (8DPSK) Humidity: 54 %
Test Distance: 3m Test By: Bob
Test Results: PASS Test Voltage AC 120V/60Hz
Radiated Emission Measurement
File JJUNLAN Data #183 Date: 2021/08/19 Time: 17:50:54

90
80
FCC 15B ABOVE 1G-PK
70
60
FCC 15B ABOVE_1G_AVG
50
1
40 % peak
30
20
10
0.0
2310.000 (MHz) 2390.0
Site 966 Chamber Polarization: Vertical Temperature 26(C)
Limit: FCC 15B ABOVE 1G-PK Power.  AC120V/60Hz Humidity 54 %
EUT: Distance: 3m
M/N: STT104BT-BLACK_ING
Mode: BT 2402MHz
Note: Manuf:JUNLAN ELECTRONIC LTD
Adapter:JY005050100BD-UL
Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No. | " MHz) | (dBuv) | (@B/m) |(dBuvim)|(@Buvim)| (dB) | P | em) | w@eq) | P/F | Remark
1 2389.973 37.16 3.90 41.06 74.00 |32.94| peak | 149 152 P
2 | 2389.973 30.54 3.90 34.44 54.00 |19.56| AVG | 153 138 P

AT REEABRAR
Shenzhen United Testing Technology Co.,Ltd.

United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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Report No.: UNIA21081211ER-01

100.0 dBu¥/m

E.U.T: Bluetooth Portable USB Suitcase Turntable Polarization: Horizontal
Model No.: STT104BT-BLACK_ING Temperature: 26 C
Test Mode: TX 2480MHz (8DPSK) Humidity: 54 %
Test Distance: 3m Test By: Bob
Test Results: PASS Test Voltage AC 120V/60Hz
Radiated Emission Measurement
File :JUNLAN Data :#181 Date: 2021/08/19 Time: 17:43:08

90
a0

FCC 15B ABOVE 1G-PK
70
60

FCC 15B ABOVE_1G_AVG
50

40
WWWWWWMMMWMQWW peak

30

20

10

0.0

2483.500 (MHz) 2500.0

Site 966 Chamber Polarization: Horizontal Temperature 26(C)
Limit: FCC 15B ABOVE 1G-PK Power: AC120V/60Hz Humidity 54 %
EUT: Distance: 3m
M/N: STT104BT-BLACK_ING
Mode: BT 2480MHz
Note: Manuf:JUNLAN ELECTRONIC LTD

Adapter:JY005050100BD-UL

Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No- | " (MHz) | (@Buv) | (dB/m) |(dBuv/m)|(@Buv/m)| (dB) | P | em) | wegy | P/F | Remark
1 2483.610 35.46 4.28 39.74 74.00 |34.26| peak | 138 56 P
2 * | 2483610 28.34 4.28 32.62 5400 |[21.38| AVG 129 102 P

AT REEABRAR
Shenzhen United Testing Technology Co.,Ltd.

United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
ANPERREAS EEKET K EH 8365 SHERRRHAEME2EE #54 : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156
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Report No.: UNIA21081211ER-01

E.U.T: Bluetooth Portable USB Suitcase Turntable Polarization: Vertical
Model No.: STT104BT-BLACK_ING Temperature: 26 C
Test Mode: TX 2480MHz (8DPSK) Humidity: 54 %
Test Distance: 3m Test By: Bob
Test Results: PASS Test Voltage AC 120V/60Hz
Radiated Emission Measurement
File :JUNLAN Data #182 Date: 2021/08/19 Time: 17:47:25
100.0 dBu¥/m
a0
80
FCC 15B ABOVE 16-PK
70
60
FCC 15B ABOVE_1G_AVG
50
40
i et otttk i et bt b Pt e i bbbty b o b A rsgodatosgetibeyoaperad peak
30
20
10
0.0
2483500 [MHz) 2500.0
Site 966 Chamber Polarization: Vertical Temperature 26(C)
Limit: FCC 15B ABOVE 1G-PK Power.  AC120V/60Hz Humidity 54 %
EUT: Distance: 3m
M/N: STT104BT-BLACK_ING
Mode: BT 2480MHz
Note: Manuf:JUNLAN ELECTRONIC LTD
Adapter:JY005050100BD-UL
Frequency | Reading | Factor Level Limit |Margin Height | Azimuth
No. | " MHz) | (@Buv) | (dB/m) |(@Buv/m)|(@Buvim)| (dB) |°%%” | ©m) | weg) | P/F | Remark
1 2483.517 36.62 428 40.90 74.00 |33.10| peak | 158 236 P
2 % | 2483.517 30.10 428 34.38 54.00 |19.62 | AVG | 143 152 P

Note: (1) Result= Reading + Factor
(2) Factor= Antenna Gain + Cable Loss — Amplifier Gain
(3) Horn antenna used for the emission over 1000MHz.

AR A BRAE]

Shenzhen United Testing Technology Co.,Ltd.

United Testing Technology(Hong Kong) Limited

2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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For RF Conducted restricted band:

Page 72 of 84 Report No.: UNIA21081211ER-01

GFSK Lowest Channel

[ Keysight Spectrum Analyzer - Swept SA
ALT

Ceter Freq 2.356000000 GHz

Ref Offset 4.09 dB
Ref 20.00 dBm

Start 2.30600 GHz
#Res BW 100 kHz

Avg Type: Log-Pwr
PNO: Fast —+—  Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Asten: 30 dB

S Lo TSN S

Stop 2.40600 GHz,
Sweep 9.600 ms (1001 pts)

-10.458 dBm

-58.458 dBm
-58.750 dBm

STATUS

| Keysight Spectrum Anakyzer - Swept SA
RLT

Center Freq 2.35600000 GHz

Ref Offset4.08 dB
Ref 20.00 dBm

Avg Type: Log-Pwr
PNO:Fast -+~  Trig: FreeRun Avg|Hold: 200012000
IFGain:Low #Atten: 30 dB

Mkr1

Stop 2.40600 GHz
#VBW 300 KHz Sweep 9.600 ms (1001 pts)

AR AERAE]

Shenzhen United Testing Technology Co.,Ltd. 2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China
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Page 73 of 84 Report No.: UNIA21081211ER-01

GFSK Highest Channel

[ Keysight Spectrum Analyzer - 5

SA

|- )

SENSE‘INT‘ SOURCE OFF ‘ ALIGN AUTO ‘ 03:28:39 PM Aug 20, 2021
Avg Type: Log-Pwr
PNO:Fast —+-  Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL| X

FUNCTION | FUNCTION WIDTH FUNCTION VALUE -

2.483 5 GHz 59,553 dBm
[ -59.385 dBm|

¥
24802 GHz -8.182 dBm
-56.509 dBm

1

==

d RLT

[ Keysight Spectrum Analyzer - Swept SA

Center Freg 2.526000000 GHz Avg Type: Log-Pur < IER]

[ESE[ER
PM

RF 500 AC SENSE:INT| SOURCE OFF | ALIGNAUTO |

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset4.14 dB
Ref 20.00 dBm

MKR MODE TRC|

Gl N [1]f] 24789 GHz -8.331 dBm
[ 24835GH|

SCL X Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE &

B6650dBm| | [ ]
[ 25000GHz| -57078dBm[ [ [ ]
1] 2497 0GHz §6426aBm| [ ]
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m/4-DQPSK Lowest Channel

[ Keysight Spectrum Analyzs

SENSE:INT| SOURCE OFF | ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.09 dB
E%gBldiv Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE

IIIIIII_ZEEEIE
2 N [1[f]  Pa000GHz| ssastdgm[ [ | |
Bl N (1] fF[  23000GHz| 58986dBm[ [ I 001
4 IIIIII]_BHEIE___
1

[E=R[E=R[
SENSE:INT| SOURCE OFF | ALIGN AUTO | 07:53:21 PM Aug 20, 2021
Avg Type: Log-Pwr TRACE] 4
PNO: Fast -»~ Trig: FreeRun AvglHold: 200012000
IFGain:Low #Atten: 30 dB

KEy;\ghtSpettvumAnalyzEv Swept SA

Ref Offset 4.09 dB
1L%gdBl'div Ref 20.00 dBm

Stop 2.40600 GHz
Sweep 9.600 ms (1001 pts)

MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 24049 GHz 10093 ém [ ! 00000000 |
2 INEENNE 24000 GHz 57309dBm| [ [}
3 INEENNE 2.390 0 GHz 56453dBm| [ [}
4 23771GHz 54892dBm| [}
5 E
6
7
8
9

10

11 -
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m/4-DQPSK Highest Channel

= [ (]
SENSE:INT] SOURCE OFF | ALIGN AUTO | 03:33:20 PM Aug 20, 2021
CE|

Center Freq 2 526000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~—»—  Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

= Keysight Spe:twmAna\yxer Swept 54
RLT

Mkr1 2.480 1 GHZ
Ref Offset 4.14 dB -8.587 dBm|

Ref 20.00 dBm

Stop 2.57600 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)

MKR! MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
U N (17| z 480 1 GHz Y sa7 dBm[ [ |

2 | N [1[fF] 24835GHz| I 7 - Y
EN N [1[f]  25000GHZ] 68462dBm| [ ]
1 NEEEEE! 2.4979 GHz 66343dBm| | [ 1]
e N -
- r— ]
e e
e e
-
e e

I ) -

MG STATUS

[E=N[E=R S

SENSE:INT| SOURCE OFF | ALIGN AUTO | 07:56:12 PM Aug 20, 2021
Avg Type: Log-Pwr TRACE|

PNO: Tast —»— Trig: Free Run AvglHold: 2000/2000

IFGain:Low #Atten: 30 dB

[— Keysight Spen:vum Ana\yzev St

Ref Offset 4.14 dB.
Ref 20.00 dBm

MKR MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
A N (1] 24772 GHz 8547dBm| |
A N [1f| 24835GHz| 66417dBm| | [ ]
Y N [1[f| 25000GHz| 66M57dBm| | [ ]
4 IIIII= 24863 GHz 6.150dBm| | | "]
-
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8DPSK Lowest Channel

e Keysight Spectrum Analyzer - Swep( SA
| RLT SENSE:INT| SOURCE OFF | ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast ~—»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.09 dB
1LO dBidiv. Ref 20.00 dBm
og

Stop 2.40600 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts),

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

Y
[ 24000GHz| se2200Bm| | |
50,466 dBm
23178 GHz -66.133 dBm

.

= STATUS

Key;\ngpenrumAna\yzev SWEPQSA =&

SENSE:INT| SOURCE OFF | ALIGN AUTO | 07:50:55 PM Aug 20, 2021

Center Freq 2 356000000 GHz Avg Type: Log-Pwr WDE
N

PNO: Fast ~—»—  Trig: FreeRun AvglHold: 200012000 e

IFGain:Low #Atten: 30 dB DET|

Ref Offset4.09 B
Ref 20.00 dBm

Stop 2.40600 GHz
Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
U N [1]f] 2 404 9 GHz -10. uus dBml [ 00|
2 | N [1]F] 2.400 0 GHz 56805dBm| | |
Bl N [ f[  23000GHz[  s74t0dBm[ [ [ ]
(A N [1]f] 2.3728GHz 64488dBm| |
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8DPSK Highest Channel

= Keysight Spedrum Ana\y‘zav Swept SA
50

SENSE:INT] SOURCE OFF | ALIGNAUTO |
Avg Type: Log-Pwr
PNO:fast ~+- Trig: FreeRun Avg[Hold: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset 4.14 dB
Ref 20.00 dBm

MKR, MODE| TRC| SCL| FUNCTION | FUNCTION WIDTH FUNCTION VALUE

U N [1]F] zusgst -3253 dBm| |
2 “nﬁ R

El N [1[f] 25000GHz]

A N [1]f] 2.489 6 GHz 56. 195 dBm| [ ]

5 - ]

6

7

8

9
10
1 [ [ [ &

isa STaTUS
- Keysight Spectwm Ana\y‘xer SWEptSA = |- -m-|
RLT SENSE:INT| SOURCE OFF | ALIGN AUTO [ 07:15:18 PMAug 20,2021

Avg Type: Log-Pwr

Center Freq 2 526000000 GHz
Avg|Hold: 200012000

PNO: Fast %~ 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset4.14 dB
Ref 20.00 dBm

MKR| MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE

[1]¢] 2 A789 GHz -8, :02 dgml [ |
z [N 1 f[ 24835GHz|  br75gaBm| | | ]
Bl N [1[f[ 25000GHz| s7030dBm| [ [ ]
IY N [ 11 2497 9 GHz 5360dBm| [ [ ]
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LN

.A!TENNA APPLICATION
12.1 Antenna requirement

According to of FCC part 15C section 15.203 and 15.204:

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. Systems operating in the 2400-2483.5MHz band that are
used exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6dBi provided the maximum peak
output power of the intentional radiator is reduced by 1dB for every 3dB that the
directional gain of the antenna exceeds 6dBi.

12.2 Measurement Results

The EUT antenna is PCB antenna. It comply with the standard requirement.
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13.CONDUCTED SPURIOUS EMISSIONS
13.1 Measurement Procedure

Out of Band Conducted Spurious Emissions, FCC Rule 15.247(d):

The transmitter output is connected to spectrum analyzer. All spurious emission
and up tp the tenth harmonic was measured and they were found to be at least

20dB below the highest level of the desired power in the passband.
13.2 Limit

In any 100kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within
the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement.

13.3 Test SET-UP (Block Diagram of Configuration)

EUT Low Loss Spectrum Analvzer

13.4 Measurement Results

Pass

Please refer to following plots.

A IH R ARBRAE]

Shenzhen United Testing Technology Co.,Ltd. 2F, Annex Bldg, Jiahuangyuan Tech Park, #365 Baotian 1 Rd, Tiegang Community, Xixiang Str, Bao'an District, Shenzhen, China

United Testing Technology(Hong Kong) Limited AITERERS EHEFRTEEH—E365SRRRFHREM 28 B4 : 518102 Tel : +86-755-86180996 Fax : +86-755-86180156
|

http://www.uni-lab.hk



LN

AR AERAE]

Shenzhen United Testing Technology Co.,Ltd.
United Testing Technology(Hong Kong) Limited

Page 80 of 84 Report No.: UNIA21081211ER-01

GFSK Lowest Channel

= Keysight Spectrum Analyzer - Swept SA

RLT .
Center Freq 13.265000000 GHz )
PNO: Fast = 11ig: FreeRun
IFGain:Low #Atten: 20 dB

Avg Type: Log-Pwr
Avg|Hold: 10/10

Mkr1 2.401 7 GHZ]
-11.041 dBm

Ref Offset4.09 dB
Ref 14.09 dBm

= = 0 10N WIDTH FUNCTION VALUE -
| N (1 [f] 2401 7GHz -1041dBm| [ | 00000000 |
= e e —
N 4962 5 GHz -63.731 dBm
pH—— e saa
I

MsG STATUS

GFSK Middle Channel

[ Keysight Spectrum Analyzer - Swept SA P =
500 AC SENSE:INT| SOURCE OFF | ALIGNAUTO |
65000000 GHz Avg Type: Log-Pwr
Avg|Hold: 10/10

PNO: Fast -»—  Trig: FreeRun
IFGain:Low #Atten: 20 dB

Ref Offset 4.06 dB

10 dBidiv__Ref 14.06 dBm
Log

FUNCTION | FUNCTION WIDTH

4.8820GHz -54.944 dBm
323 4GHz -52.224 dBm

-50.626 dBm
9.6121GHz -57.564 dBm

GFSK Highest Channel

o Keysight Spectrum Analyzer - Swept. =)=
RLT

03:29:11 PM Aug 20, 2021
TRAGE 4

SENSE:INT| SOURCE OFF | ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold: 10110

J RF AC
Center Freq 13.265000000 GHz )
PNO: Fast ~—»— Trig: FreeRun
|FGain:Low #Atten: 20 dB

Ref Offset 414 dB
10 dBidiv.__ Ref 14.14 dBm
°og

MKR| MODE TRC| SCL| X Y
U N [1]f[ 24802GHz|  -8.705dBm|
PA N [17f[  261166GHz|  -50.811dBm|
El N1 f] 4959 6 GHz
PY N [1[F]
g [ N [1[f]

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

iy
S
~
©
=
~

7. -54.058 dBm
9.9201 GHz -53.238 dBm
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1'rl4 DQPSK Lowest Channel

jht Spectrum Analyzer

o “Avg Type: Log-Pwr
Center Freq 13.265000000 GHz - e ——— A‘;H;?mm

#Atten: 20 dB

Ref Offset 409 dB
Ref 14.09 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (30001 pts)

KR, MODE T L ON | FUNCTION WIDTH

10,550 dBm

49,723 dBm

55,5563 dBm

58037 dBm

60,515 dBm
I
_

S co~mnmwns

STATUS

mw/4-DQPSK Middle Channel

u

ight Spectrum Analyzer - Swept SA
RLT

Center Freq 13.265000000 GHz _' Avg Type: Log-Pwr
AvglHold: 10110

Ref Offset 4.06 dB
Ref 14.06 dBm

.'\

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (30001 pts)

-54256 dBm
-56.975 dBm |

m/4-DQPSK Highest Channel

[ Keysight Spectrum Analyzer - Swept SA
Center Freq 13.265000000 GHz Avg Type: Log-Pwr
G Trig: Free Run Avg[Hold: 10110

O: Fast -»—
#Atten: 20 dB
Ref Offset 4.14 dB Mkr1 "’-‘1%0 2 GHz
Ref 14.14 dBm -12.3

Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts;
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8DPSK Lowest Channel

[ Kepsight Spectrum Anshyzes - Swept SA
RLT

F. . ) - Avg Type: Log-Pwr
Center Freq 13.265000000 GHz NN, T tth

IFGain:Low #Atten: 20 dB.

- Mkr1 2.401 7 GHz|
Ref Offset 4,09 dB .
R:r’1-ls.et:9 dBm -10.269 dBm

Stop 26.50 GHz|
#VBW 300 kHz Sweep 2.530 s (30001 pts)

FUNCTION

24017 GHz. -10.269 dBm
[ 1438MHz|  46320dBm| |

8DPSK Middle Channel

erogi Spectan Pty Sregh = =]

Center Freq 1 000000 GHz Avg Type: Log-Pwr
ENO: Fast -+~ Trig: FreeRun AvglHold: 10/10
I

#Atten: 20 dB
Mkr1 2.441 4 GHz

Ref Offset 4.06 dB
Ref 14.06 dBm -8.809 dBm

"\

Stop 26.50 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts]

WKR_MODE 3 ¥ NCTION | F 3
1 I‘IIIII_!M___
IIIIIII__
48820GHz| 51,562 dBm
T3234CHz[63.081dBm

e

8DPSK Highest Channel

[ Keysight Spectrum Analyaes - Swept SA ] i ==
h Avg Type: Log-Pwi N
Center Freq 13.265000000 GHz g Fres oy M:IH;&‘: m?ro 4

PNO: Fast  ——
IFGain-Low #Atten: 20 dB

Ref Offsetd.14 dB
Ref 14.14 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (30001 pts]

MKF, MODE TRC| 5CL FUNCTION | FUNCTION WIDTH

B N [1]f] unn 2 GHz -13.299 dBm
I N [1[fF[  30.0MHg] -49.436 dBm

I
I
49605 GHz -57.478 dBm |
7.4398 GHz 53,055 dBm | |
99201 GHz -53.064 dBm | | :
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14.T!ST EQUIPMENT LIST

Page 83 of 84

Report No.: UNIA21081211ER-01

Item Equipment Manufacturer Model No. Serial No. CaDIiZtr:;ed Inga?\l}al
1 | Conducted Emission| o5y | ver.ces-3A1-CE N/A N/A N/A
Test Software
2 AMN Schwarzbeck NNLK8121 8121370  |2020.10.13| 1 Year
3 AMN ETS 3810/2 00020199  |2020.10.13| 1 Year
4 AAN TESEQ T8-Cat6 38888 2020.10.13| 1 Year
5 Pulse Limiter CYBRTEK EM5010 E115010056 [2021.05.19| 1 Year
6 | EMI Test Receiver |Rohde&Schwarz ESCI 101210 2020.10.13| 1 Year
1 | Rediated Emission | p5 gy Ver.CCS-03A1 N/A N/A N/A
Test Software
2 Horn Antenna Sunol DRH-118 A101415 |2020.10.19| 1 Year
3 | Broadband Hybrid Sunol JB1 A090215  |2021.03.02| T Year
Antenna
4 PREAMP HP 8449B 3008A00160 |2020.10.13| 1 Year
5 PREAMP HP 8447D 2944A07999 [2021.05.19| 1 Year
6 RI’EI;\/ICIII-EFII\E/SE-IF-{ Rohde&Schwarz ESR3 101891  |2020.10.13| 1 Y&
7 | VECTORSIgnAl o/ jeeSchwarz|  SMU200A 101521 |2020.10.13| 1 e
Generator
8 Signal Generator Agilent E4421B MY4335105 |[2020.11.12| 1 Year
MXA Signal Analyzer Agilent N9020A MY50510140 [2020.10.13| 1 Year
10 |MXA Signal Analyzer Keysight N9020A MY51110104 [2020.10.13| 1 Year
11 | RF Power sensor DARE RPR3006W  |15100041SNO88(2021.05.19| 1 Year
12 | RF Power sensor DARE RPR3006W  |15100041SNO89(2021.05.19| 1 Year
13 | RF power divider Anritsu K241B 992289 2020.10.13| 1 Year
14 Cox]vr;duenti’f:t‘?ofgg or| RONde&Schwarz|  CMW500 154987  |2020.10.13| 1 Y&
15 | Active Loop Antenna| Com-Power AL-130R 10160009  (2021.05.19| 1 Year
16 | Broadband Hybrid | qop 0 heck VULB9163 | VULB9163#958 [2021.05.19| * Yea&r
Antennas
17 Horn Antenna Schwarzbeck BBHA9120D 9120D-1680 [2021.05.19| 1 Year
18 Horn Antenna A-INFOMW LB-180400-KF | J211060660 |2020.11.05| 1 Year
Microwave 1 Year
19 Broadband Schwarzbeck BBV 9721 100472 2020.10.13
Preamplifier
20 Signal Generator Agilent N5183A MY47420153 |2020.10.13| 1 Year
21 | Spctrum Analyzer |Rohde&Schwarz FSP 40 100501 2020.10.13| 1 Year
22 Power Meter KEYSIGHT N1911A MY50520168 [2020.10.13| 1 Year
23 | Frequency Meter VICTOR VC2000 997406086 |2020.10.13| 1 Year
24 | DC Power Source HYELEC HY5020E 055161818 [2020.10.13| 1 Year
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APPENDIX-PHOTOS OF TEST SETUP

Note: See test photos in setup photo document for the actual connections between Product
and support equipment.
---END---
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