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For Band edge

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 508 AC SEMSE:INT| ALIGMNAUTO 02:17:07 PMDec 27, 2014
Center Freq 2.351500000 GHz . Avg Type: Log-Pwr TRACE[]/2 24 5 o
PNO: Fast GO Trig: Free Run THPE|M ikt
IFGain:Low #Atten; 30 dB cerlP P PP PR
Mkr1 2.402 073 GHZ
Ref Offset 0.5 dB
10 dBidiv__ Ref -2.74 dBm -12.741 dBm
Log ﬂ
27 r
27
327 -3281 el?m
e |y
&7 - {
2.7 et TN VS I A (PSR
727
7
27
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts
0 022 GHz 53.395 dBm
2.400 013 GHz 45,071 dBm
MSG |5TATUS‘

78 CH

Agilent Spectrum Analyzer - Swept S&

RL RF S0Q  AC SEMSE:INT] ALIGN AUTO 02:26:38 PMDec 27, 2014
Center Freq 2.489500000 GHz i Avg Type: Log-Pwr TRACE|| 2 345 4
PHO: Fast (o 1'ig:FreeRun TYPE |41 Wik
IFGain:Low #Atten: 30 B [l
Rof Offset0s dB Mkr1 2.480 029 GHZ]
10 dBidiv__ Ref -3.70 dBm -13.659 dBm
Log 1
137
a7 //V\\
37 f \ 2 n3 -33.70 cin|
437 H \ ’"‘*\F,«-f"” -AJlm,,\,\%\_h
A37 MWWW’L A .
B37
737
837
937
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
N 1 f 2.480 029 GHz -13.659 dBm
2 N 1 f 2483515 GHz <39.999 dBm
3 N 1 f 2.484 082 GHz -41.113 dBm
4
5
6
7
8
9
10
11
a2
MSG ‘STATUS|
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For Hopping Band edge

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSEINT ALIGN AUTO 03:30:41 PMDe 27, 2016

Preamp Gain 1.00 dB Avg Type: Log-Pwr TRACE[ - 5 45 4
PNO: Fast (5o Trig: Free Run TYPE'

IFGain:Low #Atten: 30 dB peTfP PP PP

Ref Offset 0.5 dB Mkr1 2.402 794 GHZ]

1L%’dsﬁdiv Ref -7.15 dBm -17.152 dBm)|

172

272
a2 3715 d‘éﬂ.
472

gl

R S P B TSR RS m TP T —T T S T
572

£

T72

872
g7.2

Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

1
1 f 2390022 GHz £6.354 dBm
1 f 2400013 GHz £5571 dBm

©O~ O BE Wk

10
11

MSG ‘STATUS |

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 500 AC SEMNSE:IMT]| ALIGNAUTO 02:33:07 PMDec 27, 2014
Center Freq 2.489500000 GHz ) Avg Type: Log-Pwr TRACE[1T2 345 4
PNO: Fast 0 Trig: Free Run TPE| Y] i
IFGain:Low #Atten: 30 dB oerlF PPPE A
Ref Offsst 0.5 <B Mkr1 2.479 819 GHZ
10 dB/div  Ref -5.82 dBm -15.762 dBm
Log 1
158
o VI,
358 L\ Sl |
455 A 3
558 L\,f l :
B R e ) T i T e N AT R P PSP e Sl P Y P
£58
758
]
958
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
I
N 1 f 2.479 819 GHz 415,762 dBm
2 N 1 f 2483515 GHz £7.292 dBm
3N 1 f 2.484 376 GHz £54.927 dBm
4
5
6
7
8
9
10
11
a2
MSG |STATUS‘
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Temperature : 25C Relative Humidity : |50%

) ) DC 5V from adapter
Pressure : 1012 hPa Test Voltage : AC 120V/60Hz

Test Mode : 8-DPSK(3Mbps) -00/39/78 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:INT ALIGNAUTO 02:36:22 PMDer 27, 2014}
Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACE] 2 2 4 5
PNO: Fast (50 Trig: Free Run TYPE| M il
IFGain:Low #Atten: 30 4B ceTlP PP PP A
Mkr1 2.402 2 GHZ]
Ref Offset05 dB
10 dBidiv__Ref -2.75 dBm -12.746 dBm|
Log 1
-128
28
8 ﬁ??ﬁdﬂﬂl
428 %
A28
£28
728
828
28
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
v ]
24022 GHz -12.746 dBm
4.799 3 GHz £0.568 dBm

24,6255 GHz £1.492 dBm

MSG |STATUS‘
Agilent Spectrum Analyzer - Swept SA
RL RF S0 AC SEMSE:INT| ALIGN AUTO 02:39:40 PM Dec 27, 2014
Center Freq 12.515000000 GHz . Avg Type: Log-Pwr TRACE[1]2 34 5 §
PNO: Fast (5o Trig: Free Run T IR
IFGain:Low #Atten: 30 dB DET
Ref Offset 0.5 dB Mkr1 2.440 9 GHZ
10 dBidiv__Ref 4.34 dBm -14.341 dBm
Log 1
-143
243
e 34 34ua_m|
413 i
2
643
£43
743
843
943
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
I T R
N 1 f 24409 GHz -14.341 dBm
2 N 1 °f 32262 GHz £9.060 dBm
3N 1 f 246504 GHz £1.715 dBm
4
5
6
7
8
9
10
11
12
MSG ‘STATUS|
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0 AC SEMSE!INT) ALIGN AUTO 02:43:29 PMDec 27, 2014
Center Freq 12.515000000 GHz Avg Type: Log-Pwr TRACE[] - 3 45 4
PNO: Fast 0 Trig: Free Run TYPE
IFGain:Low #Atten: 30 dB pET|F FFPFPH
Ref Offset 0.5 dB Mkr1 2.480 2 GHZ
10 dBidiv__ Ref -4.82 dBm -14.820 dBm)|
Log 1
148
248

a8 3482 ua_ml
2

418 2
515
548 M

748
4.8

948

Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts

<l
1f 2480 2 GHz -14.620 dBm
10f 25020 GHz 56.901 dBm
1f 24.775 3 GHz 51,570 dBm

MSG ‘STATUS |
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For Band edge

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 508 AC SEMSE:INT| ALIGMNAUTO 02:36:55 PMDec 27, 2014
Center Freq 2.351500000 GHz | ) Avg Type: Log-Pwr TRACE[72 34 5 g
PNO: Fast 5o Trig: Free Run TYPE| W] it
IFGain:Low #Atten: 30 dB cerlP PPPPA
Mkr1 2.401 970 GHZ
Ref Offset 0.5 dB
10 dBidiv__Ref -2.57 dBm -12.564 dBm
Log ’i
126 ﬂl
26
-32.6 -3257
-426 >2 NV
526 e h
525 frsetvinh i " B s idan A
726
826
926
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

0 022 GHz £2.262 dBm
2400013 GHz 45268 dBm

MSG |5TATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 500 AC SEMNSE:IMT]| ALIGNAUTO 02:44:02 PM Dec 27, 2019
Center Freq 2.489500000 GHz ) Avg Type: Log-Pwr TRACE| | 2 3 4 5 4
PNO: Fast 0 Trig: Free Run TPE| Y] i
IFGain:Low #Atten: 30 dB oerlF PPPE A
Mkr1 2.479 945 GHZ
Ref Offset0.5 dB
10 dB/div Ref -3.42 dBm -13.411 dBm
Log 1
134
234 J,/,W\\\
2,3 -33.42 domll
334
AL _— AN
534 [N b g 0, i N
634
734
E34
934
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
N 1 f 2.479 945 GHz -13.411 dBm
2 N 1 f 2483515 GHz -38.526 dBm
3N 1 f 2.484 082 GHz -40.883 dBm
4
5
6
7
8
9
10
11
a2
MSG |STATUS‘
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For Hopping Band edge

00 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:INT) ALIGN AUTO 03:42:39 PMDec 27, 2014
Center Freq 2.351500000 GHz Avg Type: Log-Pwr ol MEEREY.

Isgg:n:FLans‘w - L;Ee:rgg 3;“ per|F FPPFH
Mkr1 2.401 867 GHZ
Ref Dffset 0.5 dB 401 BT G

10 dBidiv._ Ref -7.36 dBm
Log

174 ’“

274
374 3736 gtﬂ.
47 4 “&F-

574 Long o g
i L PR IS VR PPE PRI FPRPIERPIY RPTDEe—mw e L UL
67 4

T74

H7.4

G974

Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

0 022 GHz £7.689 dBm
2400013 GHz £5.338 dBm

MSG ‘STATUS |

78 CH

Agilent Spectrum Analyzer - Swept S&

RL RF S0Q  AC SEMSE:INT| ALIGN AUTO 03:45:06 PM Dec 27, 2014
Center Freq 2.489500000 GHz . Avg Type: Log-Pwr TR&CE[ - 315 A
PHO: Fast (o 1'ig:FreeRun TYPE 11 ek
IFGain:Low #Atten: 30 dB oeT|P PR PP A
Mkr1 2.479 819 GH4

Ref Offset 0.5 dB .
-16.240 dBm)|

10 dBidiv.  Ref -6.24 dBm
Log

;1
162
o ST
362 \IL -36.24 el
-48.2 r\'\r“\ TS
e Dl M A TP ¥, v B ¥ ey Y v PR U SOV RDIPUY SPY F U AU O
662
-76.2
862
9.2
Start 2.47900 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.07 ms (1001 pts
<]
N 1 f 2.479 819 GHz -16.240 dBm
2 N 1 f 2483515 GHz 57.579 dBm
3 N 1 f 2.484 208 GHz £6.164 dBm
4
5
6
7
8
9
10
11
a2
MSG ‘STATUS|
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5. NUMBER OF HOPPING CHANNEL
5.1 APPLIED PROCEDURES / LIMIT

FCC Part 15.247,Subpart C
. o FrequencyRange
Section Test Item Limit Result
(MH2z)
15.247 Number of Hopping i
(@)(1)i) Channel 215 2400-2483.5 PASS
Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating FrequencyRange
RB 100KHz
VB 100KHz
Detector Peak
Trace Max Hold
Sweep Time Auto
5.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below,
b. Spectrum Setting : RBW= 100KHz, VBW=100KHz, Sweep time = Auto.

5.3 TEST SETUP

EUT SPECTRUM
ANALYZER

5.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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5.5 TEST RESULTS
Temperature : 25C Relative Humidity : [60%
] ) DC 5V from adapter
Pressure : 1015 hPa Test Voltage : AC 120V/60Hz
Test Mode : Hopping Mode

Number of Hopping Channel 79

Hopping channel

First Channel :2402.088MHz
Last Channel :2480.160MHz

-0

a0

-4

-s0

(dBm)

-6i1

-7

-80

a0

-100

2400 24100 24200 24300 24400 2450.0 24600 24700 2480.02463.500
(MHZ)
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6. AVERAGE TIME OF OCCUPANCY
6.1 APPLIED PROCEDURES / LIMIT

FCC Part 15.247,Subpart C
. o FrequencyRange
Section Test Item Limit Result
(MH2)
15.247 Average Time
(@)(1) i) of Occupancy 0.4sec 2400-2483.5 PASS

6.2 TEST PROCEDURE
. The transmitter output (antenna port) was connected to the spectrum analyzer

. Set RBW =1MHz/VBW =3MHz.

. Use a video trigger with the trigger level set to enable triggering only on full pulses.

. Sweep Time is more than once pulse time.

Set the center frequency on any frequency would be measure and set the frequency span to

* Zzero span.

Measure the maximum time duration of one single pulse.

. Set the EUT for DH5, DH3 and DH1 packet transmitting.

Measure the maximum time duration of one single pulse.

DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time

slots RX, 1 time slot TX). Sothe dwell time is the time duration of the pulse times 3.37 x 31.6

= 106.6 within 31.6 seconds.

j. DH3 Packet permit maximum 1600/ 79 / 4 = 5.06 hops per second in each channel (3 time
slots RX, 1 time slot TX). Sothe dwell time is the time duration of the pulse times 5.06 x 31.6 =
160 within 31.6 seconds.

k. DH1 Packet permit maximum 1600/ 79 /2 = 10.12 hops per second in each channel (1 time

slot RX, 1 time slot TX). So the dwell time is the time duration of the pulse times 10.12 x 31.6 =

320 within 31.6 seconds.

Q

—.JQ 4 ® Q0 T

6.3 TEST SETUP

EUT SPECTRUM
ANALYZER

6.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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6.5 TEST RESULTS
Temperature : 25C Relative Humidity : [50%
] ) DC 5V from adapter
Pressure 1012 hPa TestVoltage @ |1c 120v/60Hz
Test Mode : GFSK(1Mbps)-DH1/DH3/DH5
Data Packet Frequency Pulse Duration(ms) Dwell Time(s) Limits(s)

DH1 2441 MHz 0.370 0.118 0.4
DH3 2441 MHz 1.630 0.261 0.4
DH5 2441 MHz 2.880 0.307 0.4
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CH39-DH1
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Temperature : 25C Relative Humidity : |50%
] ) DC 5V from adapter
Pressure : 1012 hPa Test Voltage : AC 120V/60Hz
Test Mode : /4-DQPSK(2Mbps) —2DH1/2DH3/2DH5
Data Packet Frequency Pulse Duration(ms) | Dwell Time(s) Limits(s)

2DH1 2441 MHz 0.380 0.122 0.4

2DH3 2441 MHz 1.640 0.262 0.4

2DH5 2441 MHz 2.880 0.307 0.4
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CH39-2DH1
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Line2.0.&1ms

I aa—

=20

-30

(dBm)

-40

-50

-20

o 10 1133
(ms)

CH39-2DH3

Line1 :0.79ms
Line2 2 43ms

-20

=30

(dBm)

-40

a 1.0 20 30 3.200
(ms)

CH39-2DH5

Linet 10 58ms
Line2:347ms
ol Puisewiath 2 Bame

=20

-30

(dBm)

-40

-50

-60

=70

-80

a 10 20 3.0 4.000
{ms)

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China

Shenzhen STS TeSt SerViceS CO. Ltd Tel: + 86-755 3688 6288 Fax:+86-755 3688 6277 Http://www.stsapp.com E-mail: sts@stsapp.com




)

—
\/ Page 49 of 69 Report No.: STS1612127F01
Temperature : 25C Relative Humidity : |50%
] ) DC 5V from adapter
Pressure : 1012 hPa Test Voltage : AC 120V/60Hz
Test Mode : 8DPSK(3Mbps) —3DH1/3DH3/3DH5
Data Packet Frequency Pulse Duration(ms) Dwell Time(s) Limits(s)
3DH1 2441 MHz 0.380 0.122 0.4
3DH3 2441 MHz 1.640 0.262 0.4
3DH5 2441 MHz 2.890 0.308 0.4
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CH39-3DH1
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7. HOPPING CHANNEL SEPARATION MEASUREMEN

7.1 APPLIED PROCEDURES / LIMIT
Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 20 dB bandwidth of the hopping channel,
whichever is greater.

Spectrum Parameter Setting
Attenuation Auto
Span Frequency > 20 dB Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

7.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold
mode.
b. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for 20
dB bandwidth measurement.
c. The resolution bandwidth of 30 kHz and the video bandwidth of 100 kHz were utilised for
channel separation measurement.

7.3 TEST SETUP

Spectrum Analayzer EUT

7.4 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.
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7.5 TEST RESULTS

Temperature : 25C Relative Humidity : |50%

DC 5V from adapter
AC 120V/60Hz

Pressure : 1012 hPa Test Voltage

Test Mode CHO0 / CH39 /CH78 (GFSK(1Mbps) Mode)

Frequency Ch. ?I\(jlpHazr)ation Limit Result

2402 MHz 1.000 0.733 Complies
2441 MHz 1.000 0.732 Complies
2480 MHz 1.000 0.733 Complies

For GFSK: Ch. Separation Limits: > two-thirds 20dB bandwidth

CHOO -1Mbps
Agilent Spectrum Analyzer - Swept 54
RL RF S0Q  AC SEMNSE:INT]| ALIGN AUTO 01:58:51 PMDec 27, 2015 .
Preamp Gain 0.00 dB | Avg Type: Log-Pwr I NEEEET External Gain
PNO: Wid Trig: Free Run TPE|1
IFGain:Lln::(:) #Atten: 30 dB verlp PR PP ExtPreamp)
Ref Offset 0.5 dB MKkr2 2.403 040 GHz| 0.00 dB
10dBidiv__Ref -1.62 dBm -9.674dBmjl
o 1 ¥
218 /\ﬂ/ fack
A M
<316
e i
416 w
-416
516
716
516
916
Center 2.402500 GHz Span 3.000 MH
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts)
[MeRlwODE[TRCPSCLL = ] v | FUNCTION [ FUNCTIONWIDTH FUNCTION VALUE
1 N 1 f 2.402 040 GHz -9.639 dBm
N 1 f 2.403 040 GHz -9.674 dBm
3
4
5
6
7
8
9
10
11
12
MSG |STATUS‘
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CH39 -1Mbps

RL RF S0R  AC SEMSEINT ALIGN AUTO 02:0143PMDec 37,2016 |
Center Freq 2.441500000 GHz | Avg Type: Log-Pur mace[l o 5|  Frequency
PNO: Wide Trig: Free Run TYPE (1 Mt
IFGain:Low #Atten: 30 dB per|P PPPRP
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.442 040 GHz|
10 doidiv__ Ref -0.42 dBm -10.430 dBm
Log 7 [Z
-10.4 7 CenterFre
204 S 2.441500000 GHz
- e .
-40.4 —/f \
AN StartFreq(|
2.440000000 GHz
-60.4
-70.4
0.4 Stop Freq(
904 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MH. CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
DE] TRC] GCL FUNCTI Auto Man
1 N 1 f 2.441 040 GHz -10.420 dBm ‘
N 1 f 2.442 040 GHz -10.430 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG ‘ST&TUS|
CH78 -1Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSEINT ALIGN AUTO 02:06:35PMDec 27,2016 | _ |
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr mac[ozang|  Frequency
PNO: Wide (50 Trig: Free Run TYPE|1
IFGain:Low ~ #Atten: 30 dB perlP PP PR P
Auto Tune
Rof Offsct0s dB MKkr2 2.480 040 GHZ
10 dBidiv Ref -0.48 dBm -10.405 dBmjl |
Log 7
'2
s 7 [ Center Freq(|
205 I i A e 2478500000 GH
iy f‘—/‘J " r4
-30.5 ‘“’fu’
-405 \\
e j M StartFreq(|
) = 2.478000000 GHz,
-60.5
-f05
0.5 Stop Freq(
905 2.481000000 GHz
Center 2.479500 GHz Span 3.000 MH. CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kiiz
Z ] 07 x| ¥ | FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE Auto Man
1 N 1 f 2.479 040 GHz -10.446 dBm ‘
N 1 f 2.480 040 GHz -10.405 dBm
3 Freq Offset
5 0Hz
]
7
8
9
10
11
12

‘STATUS |
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Temperature : 25T Relative Humidity : |50%
] DC 5V from adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode : CHOO0 / CH39 /CH78 (11/4-DQPSK(2Mbps) Mode)
Ch. Separation -
Frequency (MH2) Limit Result
2402 MHz 1.000 0.913 Complies
2441 MHz 1.000 0.912 Complies
2480 MHz 1.000 0.913 Complies

For 1m/4-DQPSK(2Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth

CHO0 -2Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF s0e AC SEMSE!INT] ALIGNALTO  |02:22:00 PMDec 27, 2016 F
Center Freq 2.402500000 GHz | Avg Type: Log-Pwr TRACE[[ 545 B requency
PNO: Wide (50 1+ig:Free Run TYPE [ Wehifibitfet
IFGain:Low #Atten: 30 dB per|P PR PRR
Auto Tune,
Ref Offsct0s dB MKr2 2.403 125 GHz
10 dBidiv__ Ref -7.42 dBm -17.456 dBm
-od 1 92
174 ,_("WWM P v S S NN AT p ey MW\ CenterFreq|
e s = 2.402500000 GHz,
374 ’/
A7 4
- StartFreq|
574

2.401000000 GHz

7.4 StopFreq(
974 2.404000000 GHz
Center 2.402500 GHz Span 3.000 MH. CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kiz
[ ® ] v [ FUNCTION [ FUNCTIONWIDTH FUNCTION VALUE Auto Man
1 N 1 f 2.402 125 GHz -17.421 dBm ‘
N 1 f 2.403 125 GHz 17.456 dBm
3 Freq Offset
5 0Hz
[
7
3
9
10
11
12
MSG ‘STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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CH39 -2Mbps

RL RF ALIGMAUTO 02:24:40 PMDec 27, 2016
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr TRACE[] 356 Frequency
PNO: Wide Trig: Free Run THPE (] it
IFGain:Low #Atten: 30 4B oerfP PRPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.442 120 GHz
10 dB/div__Ref -8.20 dBm -18.222 dBm
Log T P2
e T Center Fre:
ol qi
282 ’,f \,\ 2.441500000 GHz
382 ;[
-48.2
o -~ StartFreq|
2.440000000 GHz
682
782
8.2 Stop Freqjf
93.2 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MH CFstep
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kiz
JAuto Man
1T N 1 f 2441120 GHz -18.202 dBm I
N 1 f 2.442 120 GHz -18.222 dBm
f, Freq Offset
5 0Hz
]
7
8
9
10
11
12
MSG |STATUS‘
CH78 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SEMSE!INT) ALIGN AUTO 02:32:13PMDec 27,2016 [ _ |
Center Freq 2.479500000 GHz | Avg Type: Log-Pur mace[oaang|  Frequency
PNO: Wide (50 Trig: Free Run TYPE|I1
IFGain:Low ~  #Atten: 30 dB perlP PRPRP
Ref Offect0s db Mkr2 2.480 120 GHzZ Auto Tune
10 dBidiv Ref -8.37 dBm -18.363dBm|l |
Log 1 '2
8 A e T T [T \-.NJ‘wm\ CenterFreq||
284 7 2.479500000 GHz|
-38.4 /
-48.4
o Y startFreq||
' 2.478000000 GHz
-63.4
-84
88.4 StopFreq(
984 2.481000000 GHz|
Center 2.479500 GHz Span 3.000 MH. CF st
| ep
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
- i % [ v ] FUNCIoN | FUNCTIoNwWOTH 0 Auto Man
1N 1 f 2.479 120 GHz -18.332 dBm ‘
N 1 f 2.480 120 GHz -18.363 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
IMSG ‘STATUS|
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Temperature : 25C Relative Humidity : [50%
] DC 5V from adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode : CHOO / CH39 /CH78 (8-DPSK(3Mbps)Mode)
Ch. Separation -
Frequency (MHz) Limit Result
2402 MHz 1.000 0.901 Complies
2441 MHz 0.995 0.901 Complies
2480 MHz 1.005 0.901 Complies

For 8-DPSK(3Mbps):Ch. Separation Limits: > two-thirds 20dB bandwidth

CHOO0 -3Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE!INT| ALIGN AUTO 02:38:21 PMDec 27, 2016 E
Center Freq 2.402500000 GHz | Avg Type: Log-Pwr AE[TZ3 5 6 requency

PNO: Wide Gy Trig:Free Run

T
IFGain:Low ~ #Atten: 30 dB TP FRPPR

Ref OFfectos db Mkr2 2.403 110 GHZ Auto Tune
10 dB/div__ Ref -6.93 dBm -16.882dBm|l |
Log T $2
-16.9
o o] —— CenterFreq(|
269 s -‘r\"‘\ 2.402500000 GHz
-36.9
-45.9
e el StartFreq|
2.401000000 GHz
-66.9 ]
769
5.9 StopFreq(
969 2.404000000 GHz
Center 2402500 GHz Span 3.000 MH, CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
—— FUNCTION WIDTH FUNCTION WALLIE Auto Man
1 N 1 f 2.402 110 GHz 16919 dBm ‘
N 1 f 2.403 110 GHz -16.882 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG ‘STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Report No.. STS1

CH39 -3Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSEINT| ALIGM AUTO 02:42:07 PMDec 27, 2016
Center Freq 2.441500000 GHz | Avg Type: Log-Pur mace[ oo 5|  Frequency
PNO: Wide Trig: Free Run TYPE ([ Wihohnbitidt
IFGain:Low #Atten: 30 4B per|P PPPRP
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.442 105 GHz|
10 dBidiv__ Ref -7.70 dBm -17.751 dBm
Log 1 2
A e Center Freq||
27 /J w\"\\ 2.441500000 GHz
7
-47.7
. T Start Freq||
2.440000000 GHz
B77
777
7.7 Stop Freq(
ek 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MH. CFStep
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHz
FUNCTIO Auto Man
1 f 2.441 110 GHz 17,677 dBm ‘
1 f 2.442 105 GHz 17751 dBm
g Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG ‘ST&TUS|
CH78 -3Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q AT SEMSE!INT) ALIGN AUTO 02:45:32 PMDec 27, 2016
Center Freq 2.479500000 GHz | Avg Type: Log-Pur mace[loaang|  Frequency
PNO: Wide (50 Trig: Free Run TYPE|I1
IFGain:Low ~  #Atten: 30 dB perlP PRPRP
Auto Tune
Rof Offsct0s dB Mkr2 2.480 110 GHZ
10 dBidiv  Ref -7.77 dBm -17.752 dBm
Log 1 ’2
s Center Fre
o~ " e q)
278 \\ 2.479500000 GHz
378
478
- =i " StartFreq||
) 2.478000000 GHz
57.8
77.8
7.8 StopFreq(
978 2.481000000 GHz
Center 2.479500 GHz Span 3.000 MH. CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kiiz
] g x [ v ] FUNCTION [ FUNCTIONWIDTH O VALU Man
N 1 2.479 105 GHz -17.724 dBm ‘
N 1 2.480 110 GHz 17.752 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
IMSG ‘STATUS|
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8. BANDWIDTH TEST
8.1 APPLIED PROCEDURES / LIMIT

FCC Part15 15.247,Subpart C
i o FrequencyRange
Section Test Item Limit Result
(MHz)
15.247 , :
Bandwidth (20dB bandwidth) 2400-2483.5 PASS
(a)(1)
Spectrum Parameter Setting
Attenuation Auto
Span Frequency > Measurement Bandwidth or Channel Separation
RB 30 kHz (20dB Bandwidth) / 30 kHz (Channel Separation)
VB 100 kHz (20dB Bandwidth) / 100 kHz (Channel Separation)
Detector Peak
Trace Max Hold
Sweep Time Auto

8.2 TEST PROCEDURE
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below,
b. Spectrum Setting : RBW= 30KHz, VBW=100KHz, Sweep time = Auto.

8.3 TEST SETUP

EUT SPECTRUM
ANALYZER

8.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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8.5 TEST RESULTS
Temperature : 25C Relative Humidity : [50%
] DC 5V from adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz

Test Mode : GFSK(1Mbps)CHOO0 / CH39 /CH78

20dB Bandwidth
Frequency Result
(MH2)
2402 MHz 1.099 PASS
2441 MHz 1.098 PASS
2480 MHz 1.099 PASS
CHOO0 -1Mbps
Agilent Spectrum Analyzer - Occupied BW
RL RF SR AC SEMSE:INT| ALIGNAUTO 01:55:14 PMDec 27, 2014
[Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radio 5td: None
Trig: Free Run Avg[Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB
10 dBidiv Ref 15.00 dBm
fLog
5.00
-5.00
-15.0
-26.0
-36.0
-45.0 —~
-56.0
-65.0
-75.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

955.69 kHz
Transmit Freq Error -16.373 kHz OBW Power 99.00 %
x dB Bandwidth 1.099 MHz x dB -20.00 dB
IMSG ‘STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China

Shenzhen STS Test SeI‘ViceS CO. Ltd l Tel: + 86-755 3688 6288 Fax:+86-755 3688 6277 Http://www.stsapp.com E-mail: sts@stsapp.com




)

—a -
j=——4 ' l___4
N/
Page 60 of 69 Report No.: STS1612127F01

CH39 -1Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0 AC SEMSE:INT| ALIGN AUTO 02:00:02 PM Dec 27, 2016
[Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
HILog

500

-5.00
- L
-26.0

. 7 =
\M\'\r [~

-55.0

-85.0

-75.0

Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

953.70 kHz
Transmit Freq Error -17.139 kHz OBW Power 99.00 %
x dB Bandwidth 1.098 MHz x dB -20.00 dB
MSG ‘STATUS|

CH78 -1Mbps

Agilent Spectrum Analyzer, - Occupied BW

RL RF S0Q  AC SEMSE:INT| ALIGN AUTO 02:02:34 PMDec 27, 2016
[Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio 5td: None
Trig: Free Run Avg[Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB
10 dBldiv Ref 15.00 dBm
HiLog
5.00
-5.00
-15.0
-26.0 K

. =
\W\W/ \,\;Hm

-55.0

-55.0

75.0

Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth
951.73 kHz

Transmit Freq Error -17.049 kHz OBW Power 99.00 %
x dB Bandwidth 1.099 MHz x dB -20.00 dB
MSG ‘STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Temperature : 25T Relative Humidity : |50%
] DC 5V from adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz

Test Mode : /4-DQPSK(2Mbps)CHO0 / CH39 /C78

Frequency 20dB Bandwidth(MHZz) Result
2402 MHz 1.369 PASS
2441 MHz 1.368 PASS
2480 MHz 1.370 PASS
CHOO -2Mbps
Center Freq 24072000000 GHz i $tFFF? z.4ozoooo%éﬁéf.fi| o Radio StétNome |
HIFGain:Low Bden: 30 B vamee Radio Device: BTS

Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
HiLog
500

-5.00

-15.0

-26.0

-35.0

-45.0

-55.0

-62.0

-76.0

Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

1.2087 MHz
Transmit Freq Error -20.577 kHz OBW Power 99.00 %
x dB Bandwidth 1.369 MHz x dB -20.00 dB
MSG ‘STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Agilent Spectrum Analyzer - Occupied BW
RF ALIGM AUTO 02:23:04 PMDec 27, 2014

Center Freq 2.441000000 GHz Radio Std: None

s} Avg|Hold:»10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
HiLog

500

-65.0

-75.0

Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

1.2078 MHz
Transmit Freq Error -21.169 kHz OBW Power 99.00 %
x dB Bandwidth 1.368 MHz x dB -20.00 dB
MSG ‘STATUS|

CH78 -2Mbps

Agilent Spectrum Analyzer - Occupied BW

RF : ALIGN AUTO 128 PMDec 27, 2014
[Center Freq 2.480000000 GHz enter Freq: 2.480000000 GHz Radio 5td: Nene
Trig: Free Run Avg[Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 15.00 dBm
fLog
500
500
15,0
5.0 WM‘/\/\"\W
350 H
-45.0 \
e W"“».J/ \'\\/"“W
650
-75.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.2063 MHz
Transmit Freq Error -21.103 kHz OBW Power 99.00 %
x dB Bandwidth 1.370 MHz x dB -20.00 dB
IMSG ‘STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Temperature : 25C Relative Humidity : [50%
] ) DC 5V from adapter

Pressure : 1012 hPa Test Voltage : AC 120V/60Hz
Test Mode : 8DPSK(3Mbps)CHOO / CH39 / CH78

Frequency 20dB Bandwidth Result

(MH2z)

2402 MHz 1.351 PASS

2441 MHz 1.351 PASS

2480 MHz 1.352 PASS

CHOO0 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RF ALIGN AUTO 02:35:45 PM Dec 27, 2014
ICenter Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>1010
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
liLog
5.00
-5.00
-15.0
-26.0
-35.0
-45.0
-55.0
-65.0
-76.0
Center 2,402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.2089 MHz
Transmit Freq Error -23.635 kHz OBW Power 99.00 %
x dB Bandwidth 1.351 MHz x dB -20.00 dB
MSG ‘s-m'rus|

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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CH39 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q AT SEMSE!INT) ALIGN AUTO 02:39:03 PMDec 27, 2014
[Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio 5td: None
Trig: Free Run Avg[Hold:>10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 15.00 dBm
HiLog
5.00
500
-15.0
. w\fv\,v-_/’%_m
1
-36.0 /
-45.0
o
. o ] \vf““\,p,rw\,w
-65.0
-75.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 mg|
Occupied Bandwidth
1.2077 MHz
Transmit Freq Error -24.063 kHz OBW Power 99.00 %
X dB Bandwidth 1.351 MHz x dB -20.00 dB
IMSG ‘STATUS|

CH78 -3Mbps

Agilent Spectrum Analyzer, - Occupied BW

RL RF S0Q  AC SEMSE:INT| ALIGN AUTO 02:42:53 PM Dec 27, 2014
[Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio 5td: None
Trig: Free Run Avg[Hold:>10{10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.6 dB
10 dBidiv Ref 15.00 dBm
HiLog
5.00
-5.00
-15.0
50 W\/V\_ﬁ,mm
' ]
-35.0
45.0 / \\/Jm
550 ] [
-65.0
-75.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.2067 MHz
Transmit Freq Error -24.242 kHz OBW Power 99.00 %
x dB Bandwidth 1.352 MHz x dB -20.00 dB
MSG ‘STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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9. OUTPUT POWER TEST

9.1 APPLIED PROCEDURES / LIMIT
FCC Part 15.247,Subpart C
. . FrequencyRange
Section Test Item Limit Result
(MH2z)
1 W or0.125W
15.247 Output
(@)(1)&(b)(1) Poveer if channel separation > 2400-2483.5 PASS
2/3 bandwidthprovided
thesystems operatewith an
output power no greater
than125 mW(20.96dBm)

9.2 TEST PROCEDURE
a. The EUT was directly connected to the Power Sensor&PC

9.3 TEST SETUP

EUT

Power Sensor

9.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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Page 66 of 69

Report No.: STS1612127F01

Temperature : 25C Relative Humidity : |60%
. DC 5V from adapter
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
GFSK(1Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MHz) Peak (dBm) dBm
CHO00 2402 -4.90 30.00
CH39 2441 -4.72 30.00
CH78 2480 -4.61 30.00
Note : the channel separation >2/3 bandwidth
m/4QPSK(2Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MHz) Peak (dBm) dBm
CHOO0 2402 -9.30 30.00
CH39 2441 -9.20 30.00
CH78 2480 -9.01 30.00
Note : the channel separation >2/3 bandwidth
8-DPSK(3Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MHz) Peak (dBm) dBm
CHOO0 2402 -9.40 30.00
CH39 2441 -9.31 30.00
CH78 2480 -9.12 30.00

Note : the channel separation >2/3 bandwidth

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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10. ANTENNA REQUIREMENT

10.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 15.203: 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.

10.2 EUT ANTENNA
The EUT antenna is Internal PCB Antenna. It comply with the standard requirement.
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APPENDIX-PHOTOS OF TEST SETUP

Radiated Measurement Photos
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