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78 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0 0 AC INT REF ALIGN AUTD 10:38:21 AM Dec 25, 2018
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACEJ1 234 5 &
PNO: Fast (0 1rig:FreeRun TYPE | M ot
IFGain:Low #Atten: 30 dB veT|P FEFPP
Ref Offset 0.5 dB MKr1 2.480 2 GHz
10 dBidiv__ Ref 7.79 dBm -2.210 dBm
Log 1
221
A2z
222 -22.21 dB_m.
3232
4
422
2 3
522
522
722
822
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts
N 1 f 2.480 2 GHz -2.210 dBm
2 N 1 f 2.647 5 GHz 54959 dBm
3N 1 f 6.442 3 GHz 56.316 dBm
4 N 1 f 24.254 6 GHz -47.333 dBm
] =
6
T
8
9
10 b
1 8/
< I | @
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For Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC INT REF ALIGN AUTO 10:32:46 AM Dec 25, 2018
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[[[Z 2458
PNO: Fast () Trig: Free Run TYPE( VI ikt

IFGain:Low #Atten: 30 dB LeTP PPPP P

Ref Offset0.5 dB Mkr1 2.402 073 GHz|

1L%§deiv Ref 11.19 dBm 1.190 dBm

119

|
L—
=1

881
18.8 18, 81%
88 et
3886 2

488

588 L N " " ,.WM

-65.8

788

Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)

< 1 T e [

f 2402073 GHz 1.190 dBm
2 f 2.390022 GHz -16.587 dBm
3 f 2399601 GHz  .28.136 dBm
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC INT REF ALIGN AUTO 10:28:559 AM Dec 25, 2018
[Center Freq 2.489500000 GHz | ) Avg Type: Log-Pwr TRACE|1 2345 6
PNO:Fast (0 1rig:FreeRun TYPE| M k-
IFGain:Low #Atten: 30 dB veT|P FRFPP
MKr1 2.479 861 GHZ
Ref Offset0.5 dB
10dBidiv_ Ref 10.28 dBm 0.282 dBm
Log 1
0.280
a7 J,f“jv‘\“\l
197 2 2 -19.52 dom|
T W . 8 N .
3.7 A P - Mn%
497 [Pagafln e 0 afon Pt
a7 P o, of
97
797
Start 2.47900 GHz Stop 2.50000 GHz
Res BIWW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)

N 1 2479861 GHz 0.282 dBm
2 N 1 f 2484019 GHz -28.920 ¢Bm
3N 1 f 2486539 GHz -27.462 dBm
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For Hopping Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC INT REF ALIGN AUTO 12:40:09 PMDec 25, 2018
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[[[Z 2458
PNO: Fast () Trig: Free Run TYPE( VI ikt
IFGain:Low #Atten: 30 dB LeTP PPPP P
Ref Offset0.5 dB Mkr1 2.403 000 GHz|
10 dBidiv__ Ref 11.46 dBm 1.461 dBm
Log 1
{
146
854
-18.5 -18.54 o)

15
i o g™
M Lk
85
, M

585

-68.5

785

Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)

L e —— e

2403000 GHz 1.461 dBm
2 N 2.390022 GHz -47.079 dBm
3 N 2399910 GHz -27.447 <dBm
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC INT REF ALIGN AUTO 12:42:31 PMDec 25, 2018
[Center Freq 2.489500000 GHz | ) Avg Type: Log-Pwr TRACE|1 2345 6
PNO:Fast (0 1rig:FreeRun TYPE| M k-
IFGain:Low #Atten: 30 dB veT|P FRFPP
MKr1 2.479 840 GHZ
Ref Offset0.5 dB
(0geidiy Ref 10.23 dBm 0.228 dBm
;1
0.230
o717 W\”\
198 \1 N 1977 dBmfl
Z
e L Sl e SRR T YA R
388 W\’\M\F 2ol
o8 %"M’“"‘"’Mﬂ. e
3.8 [, g,
9.8
7898
Start 2.47900 GHz Stop 2.50000 GHz
Res BIWW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)

N1 2.479 840 GHz 0.228 dBm
2 N 1 f 2.483 657 GHz 29571 dBm
3N 1 f 2.486 518 GHz -28.595 dBm
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Temperature: 25C Relative Humidity: |50%
Test Mode: 8DPSK(3Mbps) -00/39/78 CH (Test Voltage: DC 3.8V
00 CH
Agilent Spectrum Analyzer - Swept SA
RL RF S0 AC INT REF ALIGNAUTO 10:41:52 &M Dec 25, 2018
[Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACEI1 23 4 5 6
PNO:Fast o 1rig:FreeRun TYPE|M
IFGain:Low #Atten: 30 dB ceTfP PPPPP
Mkr1 2.402 2 GHz
Ref Offset 0.5 dB
10 dBiciv__ Ref 10.82 dBm 0.819 dBm
Log 1
0.620
9.18
a3 RENEEEY |
-292
392 4
482
592
£32
792
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts
[ v [ FUNCTON ] FUNCTI
N 1 f 24022 GHz 0.519 dBm
2 N 1 f 3.044 5 GHz 56.645 dBm
3 N 1 f 6.027 8 GHz 55.698 dBm
4 N 1 f 24.200 3 GHz 46.614 dBm
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Agilent Spectrum Analyzer - Swept SA

RL RF SO0 AC INT REF ALIGH AUTO 10:45:19 AM Dec 25, 2018
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACEI112 3 45 6
PNO: Fast (50 Trig: Free Run TYPE |V b
IFGainLow #Atten: 30 dB verfP PPPPP
Ref Offset 0.5 dB Mkr1 2.440 9 GHz
10 agidiv__Ref 6,50 dBm -3.503 dBm
Log 1
-3.50
135
255 VZSSEIHB_m.
335
4
435 2 ]
5385
635
735
B35
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts’
2.4409 GHz 3.503 dBm
2 3.290 5 GHz 56.666 dBm
3 5916 7 GHz 55.356 dBm
4 24.344 5 GHz -46.917 dBm
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78 CH

Agilent Spectrum Analyzer - Swept SA
RL RF S0 0 AC INT REF ALIGN AUTD 10:47:39 AM Dec 25, 2018
[Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr TRACEJ1 234 5 &
PNO: Fast (0 1rig:FreeRun TYPE | M ot
IFGain:Low #Atten: 30 dB pET[F FRFR R
Ref Offset 0.5 dB MKr1 2.479 6 GHz
10 dBidiv__Ref 7.86 dBm -2.145 dBm
Log 1
214
421
221 72215dB_m.
21
4
421
2 3
521
521
721
821
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts
N 1 f 24796 GHz -2.145 dBm
2 N 1 f 2.7836 GHz 56.311 dBm
3N 1 f 5.690 1 GHz 56.434 dBm
4 N 1 f 24.353 3 GHz -16.868 dBm
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For Band edge

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC INT REF ALIGN AUTO 10:42:30 AM Dec 25, 2018
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRacE[ s a5 6
PNO: Fast () Trig: Free Run TYPE( VI ikt
IFGain:Low #Atten: 30 dB eerP PPPPP
Ref Offset0 5 dB Mkr1 2.401 867 GHz
10 dBidiv__Ref 11.20 dBm 1.196 dBm
Log .
1.20
380
-188 A
288 A
el
88 2 M
438
-58.8 | L B S T WJ"J.
-65.8
788
Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)
= [ v _ [ fUCton ] FUNCT
f 2.401 867 GHz 1.196 dBm
2 f 2390022 GHz -44.489 dBm
3 f 2398262 GHz -28.964 ¢dBm
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF SO0 AC INT REF ALIGN AUTO 10:48:17 AM Dec 25, 2018
[Center Freq 2.489500000 GHz | ) Avg Type: Log-Pwr TRACE|1 2345 6
PNO:Fast (0 1rig:FreeRun TYPE| M k-
IFGain:Low #Atten: 30 dB peTlF FFEFF
Ref Offset 05 dB Mkr1 2.479 861 GHz|
10 cBidiv_ Ref 10.18 dBm 0.183 dBm
Log 1
0.180 ,U[ .\,\\
282
198 1{ \[ ~ -19.52 dom|
3
el 1
ECF] WWM"‘ T e ]
-438 T
8.5 L’LJ"““W-'\MJL
£98
738
Start 2.47900 GHz Stop 2.50000 GHz
Res BIWW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)
N 1 2479861 GHz 0.183 dBm
2 N 1 f 2.484 040 GHz -28.244 ¢Bm
3N 1 f 2,486 329 GHz -30.052 dBm
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For Hopping Band edge
00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S06  AC INT REF ALIGH AUTO 10:54:28 AM Dec 25, 2016
[Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[[[Z 2458
PNO: Fast () Trig: Free Run TYPE( VI ikt
IFGain:Low #Atten: 30 dB oETfP PPPFPP
Mkr1 2.402 897 GHz

Ref Offset 05 dB -
1.533 dBm

10 dBidiv__ Ref 11.53 dBm
Log

L

153

847 ¥
-185 18 17%
285 ,,.,JMMr

385 1

-18.5 I}J’J

585

r>

B85

785

Start 2.30000 GHz Stop 2.40300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.867 ms (1001 pts)

L — v

2.402 897 GHz 15633 dBm
2 N 2.390022 GHz -14.598 dBm
3 N 2399292 GHz -27.476 <Bm
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78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S04 AC INT REF ALIGN AUTO 10:56:50 AM Dec 25, 2018
[Center Freq 2.489500000 GHz | ) Avg Type: Log-Pwr TRACE|1 2345 6
PNO:Fast (0 1rig:FreeRun TYPE| M k-
IFGain:Low #Atten: 30 dB veT|P FRFPP
MKr1 2.479 861 GHZ
Ref Offset0.5 dB
jodnidiv_ Ref 10.17 dBm 0.172 dBm
1
0.170
983 '\JML\
-188 hl -19.83 cBmfl
Z 3
w8 \ Pl By
, MU0 Ay
39.8 NeamTivie
e A o, gy
R TN
598
698
7898
Start 2.47900 GHz Stop 2.50000 GHz
Res BIWW 100 kHz #VBW 300 kHz Sweep 2.067 ms (1001 pts)

N1 2.479 861 GHz 0.172 dBm
2 N 1 f 2.483 515 GHz 29672 dBm
3N 1 f 2.485 237 GHz 30.762 dBm
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5. NUMBER OF HOPPING CHANNEL

5.1 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.

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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5.5 TEST RESULTS
Temperature: 25C Relative Humidity: |60%
Test Mode: Hopping Mode -GFSK Mode |Test Voltage: DC 3.8V
Number of Hopping Channel 79
Hopping channel
Agilent Spectrum Analyzer - Swept SA
RL RF 502 AC INT REF ALIGN AUTO 01:12:46 PMDec 25, 2018
[Center Freq 2.441750000 GHz | Trig: Free Run Avg Type: Log-Pwr s BEER
|Eg£m?§u = patten: 70 dB pET[F PR FEE
MKkr2 2.480 243 5 GHz
1L?’gBldiv E:ffor;.?glgg?n 1.48 dBm
1 2
6.66
e e —
il \
-24.4 l\rrn
-34.4
4.4
544
4.4
744
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 1.0 MHz #VBW 1.0 MHz
FONCTION wIDTH
1 N 1 f 2402 2545 GHz 270 dBm
2 N 1 f 2.480 2435 GHz 1.48 dBm
4
5
6
7
g
Q
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6. AVERAGE TIME OF OCCUPANCY

6.1 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%

Test Mode: GFSK(1Mbps)-DH1/DH3/DH5 (Test Voltage: DC 3.8V
Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
DH1 middle 0.384 0.123 0.4
DH3 middle 1.642 0.263 0.4
DH5 middle 2.891 0.308 0.4

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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CH39-DH1

Dwell Time

Line1:0.426ms
Line2 :0.810ms
Pulse Width :0.384ms
Dwell Time: 0.123s

o ] 133
(ms)

CH39-DH3

Dwell Time

Line1:0.834ms

Line2 :2.476ms
1 Pulse Width :1.642ms
Dwell Time: 0.263s

o 0 70 AR
tms)

CH39-DH5

Dwell Time

Line1 :0.595ms
Line2 :3.486ms u-ll

1 Pulse Width :2.891m)
Dwell Time: 0.308s

Py Uliad)

o ] 70 10 2000
(ms)
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Temperature: 25C Relative Humidity: |50%
. T/4-DQPSK(2Mbps)— .

Test Mode: 2DH1/2DH3/2DH5 Test Voltage: DC 3.8V

Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
2DH1 middle 0.388 0.124 0.4

2DH3 middle 1.646 0.263 0.4

2DH5 middle 2.893 0.309 0.4

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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CH39-2DH1

Dwell Time

Report No.: STS18120

Line1 :0.428ms
Line2 :0.816ms
Pulse Width :0.388ms
Dwell Time: 0.124s

50
0

TV

(ms)

CH39-2DH3

] 133

Dwell Time

Line1:0.835ms

Line2:2.481ms

Pulse Width :1.646ms

Dwell Time: 0.263s
* Iy Mt b
™

0 70 ECE)

tms)

CH39-2DH5

Dwell Time
Line1 :0.595ms
Line2 :3.488ms ¥
Pulse Width :2.msmF “I
Dwell Time: 0.309s
0 70 10 2000

(ms)
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Temperature: 25C Relative Humidity: |50%
. 8DPSK(3Mbps)— .

Test Mode: 3DH1/3DH3/3DH5 Test Voltage: DC 3.8V

Data Packet Channel pulse time(ms) Dwell Time(s) Limits(s)
3DH1 middle 0.388 0.124 0.4

3DH3 middle 1.643 0.263 0.4

3DH5 middle 2.892 0.308 0.4

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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CH39-3DH1

Dwell Time

Report No.: STS18120

Line1:0.429ms
Line2:0.817ms

Pulse Width :0.388ms
Dwell Time: 0.124s

F
70

[ et

(ms)

CH39-3DH3

Dwell Time

] 133

EY

Line1:0.836ms

Line2 :2.479ms

Pulse Width :1.643ms
Dwell Time: 0.263s

W T

tms)

CH39-3DH5

Dwell Time

AR

Line1 :0.596ms

Line2:3.488ms

4
Pulse Width :2.892m)
Dwell Time: 0.309s
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70
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10 2000
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7. HOPPING CHANNEL SEPARATION MEASUREMEN

7.1 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, provided the systems operate with an
output power no greater than 125 mW.

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

i

Spectrum Analayzer EUT

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

ShenZhen STS Test SerV|CeS CO Ltd . Tel: + 86-755 3688 6288 Fax:+86-755 3688 6277 Http://www.stsapp.com E-mail: sts@stsapp.com
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7.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |50%
. CHOO / CH39 / CH78 .
Test Mode: (GESK(1Mbps) Mode) Test Voltage: DC 3.8V
Ch. Separation -
Frequency (MHz) Limit (MHz) Result
2402 MHz 0.999 0.890 Complies
2441 MHz 1.002 0.887 Complies
2480 MHz 0.999 0.890 Complies

For GFSK: Ch. Separation Limits: > 20dB bandwidth

CHOO -1Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S04 AC INT REF ALIGN AUTO 10:23:54 &M Dec 25, 2018
Center Freq 2.402500000 GHz . Avg Type: Log-Pwr TRAGE|1 2245 6
PHO: Wide 0 Ttig:Free Run TYPE| M Wik ihitde-
IFGain:Low #Atten: 30 dB oerfF PPPPF
Ref Offset 05 dB Mkr2 2.402 839 GHz|
10 ey Ref 10.68 dBm 1.024 dBm
g ] (¢l
0.680 / ,\,\
X \\/\ ,\//’ —
193
=283 & M\/\-\ -y W
383 EEVATAY
-48.3
533
£33
733
Center 2.402500 GHz Span 3.000 MHz
|#Res BW 30 kHz #VBW 100 kHz
[MeR[MoDE[TRE[sCLl x| _FUNCTION ] FUNCTION WIDTH
N 1 f 2.401 840 GHz 0.68 dBm
N 1 f 2.402839 GHz 1.02 dBm
3
4
5
6
7
8
9
10 b |
11 ]
< | =
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CH39 -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 0% AC INT REF ALIGH AUTO 10:27:11 AM Dec 25, 2018
Center Freq 2.441500000 GHz i Avg Type: Log-Pwr TRACE[T= 505 6
PNO: Wide GO Trig: Free Run THPE [ Yo

IFGain:Low #Atten: 30 dB oETfP PPPFP

Mkr2 2.441 839 GHz

Ref Offset 0.5 dB
E%gBIdiv Ref 11.02 dBm 1.299 dBm

- ST )
180 r\/ T
&0 ,/J\j \\/\

\-l-~,/\f\~/\/fv W

-390

-48.0

580
69.0

3.0

Center 2.441500 GHz Span 3.000 MHz|
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

FUNCTION FUNC

2440837 GHz
2.441839 GHz

2 dBm
0 dBm

aa
wo

3
4
5
6
7
8
9
0
1

K3

=
G aa
[}

2

|STATUS ‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0GQ  AC INT REF ALIGN AUTO 10:20:07 AM Dec 25, 2018
Center Freq 2.479500000 GHz . Avg Type: Log-Pwr TRACE 3456
PNO: Wide o 1rig:Free Run TYPE| IV Wikttt
IFGain:Low #Atten: 30 dB LerPPPPPP
Mkr2 2.479 839 GHz|
Ref Offset 0.5 dB
10 dBidiv Ref 9.54 dBm -0.463 dBm
Lou 7 L8
e / A
105
Vv
ans k’\ /\/j/ \x.\
05 /""’//-J \\J\‘h
P EEVANLY LN
A5
605
705
H05
Center 2479500 GHz Span 3.000 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

[ < ] v ] o [
2.478 840 GHz 0.51dBm
2479839 GHz 0.46 dBm

3
4
5
6
7
8
9
0
1

3

=
@ ([~
o]
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Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39 / CH78 .
Test Mode: (11/4-DOPSK(2Mbps) Mode) Test Voltage: DC 3.8V
Ch. Separation -
Frequency (MH2) Limit (MHZz) Result
2402 MHz 0.994 0.882 Complies
2441 MHz 0.999 0.883 Complies
2480 MHz 1.002 0.884 Complies

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

CHOO0 -2Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S04 AC INT REF ALIGN AUTO 10:33:55 AM Der 25, 2018
[Center Freq 2.402500000 GHz ) Avg Type: Log-Pwr TRACEI 2345 6
PHO: Wide 50 Trig: Free Run TYPE| M il
IFGain:Low #Atten: 30 dB eerP PPPPP
Mkr2 2.402 836 GHz
Ref Offset 0.5 dB
10dBidv__Ref 9.32 dBm -0.418 dBm
°9 1 [
068
07 / ‘-\M\‘*\/A Vi W\f\\/
N \
s / \ A
W = 7T
407
507
-B07
707
0.7
Center 2.402500 GHz Span 3.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
[MeR[mODE[TRCfso] % ] FUNCTION WIDTH FLINCTION VALUE
N 1 f 2.401 840 GHz 067 dBm
N 1 f 2402836 GHz 042dBm
| = 8
IMEG‘ ‘STATUS‘
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CH39 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC INT REF ALIGN AUTO 10:36:27 AM Dec 25, 2018
[Center Freq 2.441500000 GHz ) Avg Type: Log-Pwr TRACE[] 234 5 &
PNO: Wide O Trig: Free Run THPE| M il
IFGain:Low #Atten: 30 dB cerlP PPPPP
Mkr2 2.441 839 GHz
Ref Offset 05 dB
{0dBidv__Ref 0.71 dBm 0.114 dBm
°d 1 i
029 <
o [/ A ﬂ\J
2 N N -
03 o 7T A
403
503
-B0.3
703
03
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #V/BW 100 kHz Sweep 3.200 ms (1001 pts)
[ = FUNCTION WIDTH 2
N 1 f 2.440840 GHz 0.19dBm
N 1 f 2441839 GHz 0.11dBm
3
4
5
6
7
8
9
0 o
1 v
@ | &
IMSG‘ ‘STATUS‘
CH78 -2Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0G  AC INT REF ALIGN AUTO 10:29:46 AM Dec 25, 2018
[Center Freq 2.479500000 GHz i Avg Type: Log-Pwr TRACE[1/2 345 6
PNO: Wide o Trig: Free Run THPE|IV] i
IFGain:Low #Atten: 30 dB eerlP PPPPP
Mkr2 2.479 839 GHz|
Ref Offset 0.5 dB
10 dBidiv  Ref 8.34 dBm -1.603 dBm
Log 7 ’2
165
A \,K/ N\/\J\J\\\/ RV \[\\J
/\/\/ A,
37 v R
-417
E
617
7
&7
Center 2479500 GHz Span 3.000 MHz,
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

WR[WoOE S x| v ] _ucion ] Foncrionwo

N 1 f 2478837 GHz 1.72 dBm
N 1 f 2479839 GHz -1.60 dBm
3
4
5
6
7
8
9
10
1 -
< | 3
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Temperature: 25°C Relative Humidity: [50%
. CHOO / CH39 / CH78 .
Test Mode: (8DPSK(3Mbps)Mode) Test Voltage: DC 3.8V
Ch. Separation -
Frequency (MH2) Limit (MHZz) Result
2402 MHz 0.994 0.852 Complies
2441 MHz 0.999 0.854 Complies
2480 MHz 1.002 0.852 Complies

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

CHO0 -3Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC INT REF ALIGNAUTO 10:43:44 AM Der 25, 2018
Center Freq 2.402500000 GHz . Avg Type: Log-Pwr TRACE[1 2245 6
PHO: Wide 50 Trig: Free Run TYPE I Uikl
IFGain:Low #Atten: 30 dB oeT|P PRPFP
Mkr2 2.402 836 GHz
Ref Offset 0.5 dB
10 dBidiv Ref 7.77 dBm -1.909 dBm
Log 7 2
223
122 v
22
- i N
T~ N
422
622
822
722
822
Center 2.402500 GHz Span 3.000 MHz
|#Res BW 30 kHz #VBW 100 kHz

FURCTION WD
1 N 1 f 2.401 840 GHz 223dBm
N 1 f 2.402836 GHz -1.91 dBm
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CH39 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC INT REF ALIGN AUTO 10:46:00 AM Dec 25, 2018
[Center Freq 2.441500000 GHz i Avg Type: Log-Pwr TRACE[T= 5556
PNO: Wide O Trig: Free Run THPE| M il
IFGain:Low #Atten: 30 dB cerlP PPPPP
Mkr2 2.441 836 GHz
Ref Offset 0.5 dB
10 dBidiv__ Ref .04 dBm -1.485 dBm
Log 1 '2
-1.96
S
o J »\/\f\/\[\ . V\\[\
" \/\
20
ot / NN
Sd Y] i
420
520
620
720
820
Center 2.441500 GHz Span 3.000 MHz
Res BW 30 kHz #V/BW 100 kHz Sweep 3.200 ms (1001 pts)
[ = FUNCTION WIDTH i
N 1 f 2.440837 GHz -1.79dBm
N 1 f 2.441 836 GHz 1.49 dBm

_SowE~NANLRW

3

[~
s

IMSG ‘ ‘STATUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC INT REF ALIGN AUTO 10:48:59 AM Dec 25, 2018
Eenter Freq 2.479500000 GHz . Avg Type: Log-Pwr TRacE[] ~za56
PNO: Wide D Trig: Free Run TYPE|IV] ittt
IFGain:Low BAtten: 30 dB SerPPPPP P
MKr2 2.479 842 GHZ
Ref Offset 0.5 dB
10 dBidiv  Ref 6.53 dBm -3.372 dBm
Log 7 P
347
: SN ~ AVANDR
135 y
-235 f/J \\A
/ N
N ead N4
-435
535
B35
735
85
Center 2479500 GHz Span 3.000 MHz,
Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

[ < [ v ] ovon [ rcronwo
N 1 f 2.478 840 GHz 3.34dBm
N 1 f 2479842 GHz 337dBm

A e

= OO~ N AW
|»

&
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8. BANDWIDTH TEST

8.1 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.
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8.5 TEST RESULTS
Temperature: 25°C Relative Humidity: |50%
_ GFSK(1Mbps) _
Test Mode: CHO0 / CH39 / C78 Test Voltage: DC 3.8V
Frequenc 20dB Bandwidth Result
quency (MHz)
2402 MHz 0.890 PASS
2441 MHz 0.887 PASS
2480 MHz 0.890 PASS
CHO0 -1Mbps
Center Fraq 2.402000000 GFiz \ ‘Nggﬁérr:e;ﬁ.4020000‘?,%53:““2210“_}m Radio Std None
#IFGain:Low #Atglen: 30 dB ¢ ’ Radio Device: BTS
10 dBfdiv Ref 20.00 dBm
fiLog
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 8.36 dBm
860.00 kHz
Transmit Freq Error 2.756 kHz OBW Power 99.00 %
x dB Bandwidth 890.0 kHz x dB -20.00 dB
IMSG ‘STATUS‘
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CH39 -1Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF 0% AC INT REF ALIGN ALTO 10:25:39 AM Dec 25, 2018
Center Freq 2.441000000 GHz ‘ Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Held:> 10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
liLog
10.0
0.00
-10.0 \_\_’4\
-20.0 /f"‘/ﬁ""/ [
-30.0
400 P"’Mv’\/r\\"-r’\/ 7 \ A
-50.0
-G0.0
-70.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 8.75 dBm
855.04 kHz
Transmit Freq Error 2.847 kHz OBW Power 99.00 %
x dB Bandwidth 887.1 kHz x dB -20.00 dB
IMSG ‘STATUS‘
CH78 -1Mbps
Agilent Spectrum Analyzer - Occupied BW
RL RF SO0 AC INT REF ALIGH AUTO 10:28:04 AM Dec 25, 2018
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
liLog
10.0
0.00
-10.0
200 -”fj
-30.0
400 \\M \M,\ WaVanN
- ~
-60.0
-60.0
-70.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 7.30 dBm
856.82 kHz
Transmit Freq Error 345 Hz OBW Power 99.00 %
x dB Bandwidth 889.9 kHz x dB -20.00 dB
IMSG ‘STATUS‘
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Temperature: 25°C Relative Humidity: [50%
. T/4-DQPSK(2Mbps) .
Test Mode: CHOO/ CH39 / C78 Test Voltage: DC 3.8V
20dB Bandwidth

Frequency (MH2) Result

2402 MHz 1.289 PASS

2441 MHz 1.288 PASS

2480 MHz 1.288 PASS

CHOO0 -2Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RF ALIGN AUTO 14:15:14 PMDec 28, 2018
Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: Nene
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
fiLog
0.0
000
-10.0
-20.0
-30.0
-40.0 =t
-50.0
-60.0
-70.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 8.58 dBm
1.1819 MHz
Transmit Freq Error -6.897 kHz OBW Power 99.00 %
x dB Bandwidth 1.289 MHz xdB -20.00 dB
MsG ‘STATUS‘
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CH39 -2Mbps

Agilent Spectrum Analyzer - Occupied BW
RL RF Soe  AC SENSEINT| ALIGNAUTO 14112:15PMDec 28, 2018

Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
fiLogy
10.0

0.oo

-10.0

-20.0

-30.0

-40.0 —

-50.0

-60.0

-70.0

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

Occupied Bandwidth Total Power 9.90 dBm
1.1840 MHz

Transmit Freq Error -9.356 kHz OBW Power 99.00 %
x dB Bandwidth 1.288 MHz x dB -20.00 dB

MSG ‘STATUS‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Occupied BW

RL AF 0% AC SENSEINT) ALIGN AUTO) 14:14:12 PMDex 28, 2018
Center Freq 2.480000000 GHz | Center Freq: 2.460000000 GHz Radio 5td: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
fiLog
10.0
0.0o
-10.0
-20.0
300
400 e —
-50.0
-60.0
-70.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733ms
Occupied Bandwidth Total Power 9.77 dBm
1.1811 MHz
Transmit Freq Error -8.586 kHz OBW Power 99.00 %
x dB Bandwidth 1.288 MHz x dB -20.00 dB
IMSG ‘STATUS‘
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Temperature: 25°C Relative Humidity: [50%
. 8DPSK(3Mbps) .
Test Mode: CHOO / CH39 / CH78 Test Voltage: DC 3.8V
20dB Bandwidth
Frequency (MH2) Result
2402 MHz 1.278 PASS
2441 MHz 1.281 PASS
2480 MHz 1.278 PASS
CHOO0 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RE ALIGN SUTO 10:41:06 AM Dec 25, 2018
Center Freq 2.402000000 GHz ‘ Center Freq: 2.402000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
liLog
100
0.00
-10.0
-20.0
-30.0 —
-40.0 —
-60.0
-60.0
-70.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 6.93 dBm
1.1440 MHz
Transmit Freq Error -2.070 kHz OBW Power 99.00 %
x dB Bandwidth 1.278 MHz x dB -20.00 dB
MsG ‘smms‘
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CH39 -3Mbps

Agilent Spectrum Analyzer - Occupied BW.

RL RF S0G AC INT REF ALIGN SUTO 10:44:33 AM Dec 25, 2018
Center Freq 2.441000000 GHz ‘ CenterFreq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg[Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
liLog
100

0.00

-10.0 VAN
o /—’“\« \,,..,—\\

-30.0 / \
-40.0 \\I‘—/ WV‘NV’ \"‘/

500
-50.0
700
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms
Occupied Bandwidth Total Power 7.42 dBm
1.1445 MHz
Transmit Freq Error -1.443 kHz OBW Power 99.00 %
x dB Bandwidth 1.281 MHz x dB -20.00 dB
IMSG ‘STQTUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

RL RE E INT REF ALIGH SUTO 10:46:53 AM Dec 25, 2018
Center Freq 2.480000000 GHz ‘ Center Freq: 2.480000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10i10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
liLog

100

000

00 N ]

-20.0

o /] i
-40.0 N \\“\[‘V‘P""Vf‘""/ \\

-60.0
-60.0
-70.0
Center 2.48 GHz Span 2 MHz

Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms

Occupied Bandwidth Total Power 5.96 dBm

1.1438 MHz

Transmit Freq Error -3.011 kHz OBW Power 99.00 %

x dB Bandwidth 1.278 MHz x dB -20.00 dB
IMSG ‘STATUS‘
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9. OUTPUT POWER TEST

Page 66 of 69

9.1 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(20.97dBm)
9.2 TEST PROCEDURE
a. The EUT was directly connected to the Power Sensor&PC
9.3 TEST SETUP
Power sensor PC

EUT

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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9.5 TEST RESULTS
25°C Relative Humidity: [60%

Temperature:

Test Voltage: DC 3.8V

0 2402 4.95 -2.16 30
GFSK(1M) 39 2441 4.01 -3.28 30
78 2480 3.55 -3.61 30

Note: the channel separation >20dB bandwidth

0 2402 3.05 -3.19 30

T/4-DQPSK( 39 2441 4.15 -3.02 30
2bps)

78 2480 255 458 30

Note: the channel separation >2/3 20dB bandwidth

0 2402 4.04 -3.18 30
3'DP§SK)(3Mb 39 2441 3.77 -3.44 30
78 2480 2.77 -4.39 30

Note: the channel separation >2/3 20dB bandwidth

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-755 3688 6288 Fax:+86-755 3688 6277 Http://www.stsapp.com E-mail: sts@stsapp.com

Shenzhen STS Test Services Co., Ltd. 4\



)

\/J
Page 68 of 69 Report No.: STS1812079wW01

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 PIFA Antenna. It comply with the standard requirement.
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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.
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