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Temperature : 25C Relative Humidity : [50%
Pressure : 1012 hPa Test Voltage : AC 120V/60Hz
Test Mode : 8-DPSK(3Mbps) -00/39/78 CH

00 CH

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & AC SENSE:INT| ALIGNAUTO 04:07:28 PM Dec 09, 2014
Center Freq 12.515000000 GHz . Avg Type: Log-Pwr TRACEL) 345 d
PNO: Fast (0 Trig:Free Run TVPE[M
IFGain:Low #Atten: 30 dB perfP PP PP A
Ref Offset 0.5 dB Mkr1 2.402 2 GHZ|
10 gBiciv__Ref -11.23 dBm -21.227 dBm
1
212
312
412 -41.23 df
412 —-
2
712
a2
812
101
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts;
N 1 2402 2 GHz 21.227 dBm
2 N 1 f 2.6019 GHz 50.624 dBm
3N 1 f 24,675 4 GHz 51.350 dBm
4
5
]
7
8
9
10
11
12
MSG |STATUS‘

39 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S50 Q AC SEMNSE:INT| ALIGHN AUTO 04:10:41 PM Dec 09, 2014
Center Freq 12.515000000 GHz i Avg Type: Log-Pwr TRACE[T 2345 4
PNO: Fast o 1rig:Free Run TYPE |V Wikt
IFGain:Low #Atten: 30 dB cerlP PREF A
Mkr1 2.440 9 GHZ
Ref Offset0.5 dB
10 aBiciv__Ref -11.18 dBm -21.182 dBm
Log 1
212
312
412 4118 digy|
12 2
-B1.2
712
812
912
101
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
2.440 9 GHz -21.182 dBm
26269 GHz 58.188 dBm
24.700 4 GHz -48.261 dBm
MSG |STATUS‘

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

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:INT| ALIGN AUTO 04:13:55 PM Dec 09, 2014

Center Freq 12.515000000 GHz | ) Avg Type: Log-Pwr TRACEC 545
PNO: Fast 0 Trig: Free Run TYPE
IFGain:Low #Atten: 30 dB pET|F PFFPFH

Mkr1 2.479 6 GHZ
Ref Offset 0.5 B
1L%gBldiv RZf -9?34 dBm -19.635 dBm
1

-19.6
296

396

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

< ___
1f 24796 GHz -19.635 dBm
1f 7.870 6 GHz 58.949 dBm
1f 24.750 3 GHz 52,020 dBm

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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For Band edge

00 CH

Agilent Spectrum Analyzer - Swept SA
F S0Q AT SENSE:INT] ALIGNAUTO 04:08:02 PM Dec 09, 2014

RL i
Center Freq 2.351500000 GHz i Avg Type: Log-Pwr TRACE[TT 55 d
PNO: Fast GO Trig: Free Run v i
IFGain:Low #Atten: 30 dB DET

Mkr1 2.401 867 GHZ
Ref Offset 0.5 dB
1L%’dsﬁdiv Reef -6?57 dBm -16.274 dBm)|

-16.3
263

-36.3

-4B3 2
o nwwr’ﬁ.ry
f

VEESM AL MmO vt & sopiegthuop s At ot VTS RGP L T I
B6.3

6.3

H6.3
6.3

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 £6.545 dBm
1 f 2400013 GHz 52,726 dBm

©O~ O BE Wk

10
11

MSG |5TATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0 @ AC SEMNSE:INT] ALIGNAUTO 04:16:25 PMDec 09, 2014
Center Freq 2.489500000 GHz ) Avg Type: Log-Pwr TRECE[1 - 545 4
PHO: Fast 50 Trig: Free Run THPE |I+] iy
IFGain:Low #Atten: 30 dB Ext Gain: 2.00 dB DET|F PP F PR
Ref Offset05 dB Mkr1 2.479 819 GH
(0 gesiv  Ref -7.08 dBm -17.083 dBm|
. ;1
A7
271 f\r\"\
471 / ‘( f\\\q 2 § 3
e . o s R e AT RLIRI P AU N N
B7.1
771
871
971
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 2479819 GHz 17.083 dBm
2 N 1 f 2483515 GHz £6.829 dBm
3 N 1 f 2.484 397 GHz £56.467 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 AT SENSE:INT| ALIGN AUTO 03:42:39 PMDec 09, 2015
Center Freq 2.351500000 GHz Avg Type: Log-Pwr i BEEREY:

: Trig: Free R
Ilfgg.n:FLans:u - #I—r\ltgen:r;: d;n oeT|P PPPP A
Mkr1 2.401 867 GHZ
Ref Offset0.5 dB
1L%;iB!div Ref -7.36 dBm 17.357 dBml

174 ’

274
374 57 35.%.
47 4

it

)
R e o) E SR AP RV —— e L LU
AT

T74

H7.4

G974

Start 2,.30000 GHz Stop 240300 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.87 ms (1001 pts

3
0 022 GHz £7.6589 dBm
2400013 GHz £5.338 dBm

MSG |STATU5 ‘

78 CH

Agilent Spectrum Analyzer - Swept SA

RL RE SR AC SEMSE:[NT] ALIGN 8UTO 03:45:06 PMDec 09, 2014
Center Freq 2.489500000 GHz ) Avg Type: Log-Pwr TRACE[1[2 54 5 4
PNO: Fast (o 1rig:FreeRun TyPE | ]
IFGain:Low #Atten: 30 dB DET|P FF PP H
Mkr1 2.479 819 GHZ

Ref Offset 0.6 B :
-16.240 dBm)|

10 dBidiv. ~ Ref -6.24 dBm
Log

;1
-16.2
o T
3.2 \IL -36.24 dbm]
-48.2 v—\'ﬂ' TS
e Dl BT A W 7, ¥ v T B ¥ Y O MR U SV RPN ST P AU SR
662
-76.2
862
96.2
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 £7.579 dBm
3 N 1 f 2.484 208 GHz 56.164 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.

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%
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

{dBmp

-60

-ra

-&0

-an

-too

2400 2H0.0 24200 24300 2440.0 2450.0 24600 24700 2480.0245
(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 DHL1 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%
Pressure : 1012 hPa Test Voltage : AC 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

1/F., Building B, Zhuoke Science Park, No.190, Chongqging 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
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CH39-DH1

LireT La2ms
Line2 :0.80ms
o Pulze Width :0.37ms

=20

=30

(dBm)

-40

-50

o 10 1133
{ms)

CH39-DH3

Linet :0.79ms
Line2 2 42ms
i} Pulze Width .1.53ms

-20

=30

(dBm)

-a0

=50
WW‘WWWWW NWWWMWW
=70

-80

a 1.0 20 30 3.200
{ms)

CH39-DH5

107 Linet :0:58ms
Line2 :3.48ms
ol Puse width -2 5ms]

=20

-30

(dBm)

40
-50
-7o

-80

a 1.0 20 30 4.000
{ms)
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Temperature : 25C Relative Humidity : |50%
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

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

Line1 :0.43ms
Line2 .0&1ms

01— PulsoWidti6-38ms _”““uu—A

=20

=30

(dBm)

-40

-50

o 10 1133
{ms)

CH39-2DH3

Line1 :0.79ms
Line2 2 43ms

0 PulgeWidth -1 S4ms |""“."

-20

=30

(dBm)

-40

-50

a 1.0 20 30 3.200
{ms)

CH39-2DH5

Line2 . 3.47ms
o Pradze Widdth - 2 B8ma] r

=20

10 T
Line1 :0.58ms |

-30

(dBm)

-40

-50

i o

-20

a 1.0 20 30 4.000
{ms)
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Temperature : 25T Relative Humidity : [50%

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

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

Linet :0.42ms
Line2 .0.81ms

04—Pulse Vgt -38ms “n—_”‘yu—

=20
=30

-40

(dBm)

-50

-80

a 10 1133
{ms)

CH39-3DH3

Line1 :0.79ms
Line2 2 42ms

0 Pulse WWidtth :4 84ma [

-20

=30

-40

(dBm)

-50

a 1.0 20 30 3.200
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CH39-3DH5

Line1 :0.58ms
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=20

-30

-40
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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.

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

Temperature : 25C Relative Humidity : |50%

Pressure : 1012 hPa Test Voltage : AC 120V/60Hz

Test Mode : CHO0O0 / CH39 /CH78 (GFSK(1Mbps) Mode)
Frequency Ch. ?I\(jlpHazr)ation Limit Result
2402 MHz 1.000 0.822 Complies
2441 MHz 1.005 0.822 Complies
2480 MHz 0.995 0.822 Complies

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

CHOO0 -1Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0&  AC SEMSEIINT ALIGHN AUTO 103:04:36 PM Dec 09, 2016 F
Center Freq 2.402500000 GHz ] Avg Type: Log-Pwr RecE[[Z3 456 requency
PNO: Wide 0 17ig:Free Run ™ [
IFGain:Low #Atten: 30 dB DET
Auto Tune|
Ref Offset 0.5 dB Mkr2 2.402 815 GHz|
10 gic__Ref -6.70 dBm -16.761 dBm
1 2
BT JI,\\ ’W Center Freq|
67 — ) — i = 2.402500000 GHz|
-36.7 A/\f ! j g
BT \ﬁ\
. ,.nf \-\M‘ StartFreq||
55'7 " 1| 2.401000000 GHz|
-TR.7
6.7 Stop Freq
967 2.404000000 GHz|
Center 2402500 GHz Span 3.000 MHz
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 305&?&%2
R E R G T NCITON Vo Auto Man
1N 1 f 2401815 GHz 116.701 dBm
N 1 f 2.402 815 GHz 16.761 dBm
i Freq Offset
5 0 Hz|
6
7
8
9
10
12
MSG ‘STATUS|
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CH39 -1Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF ALIGNAUTO 02:08:39 PMDec 09, 2016
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr mace[ 55| Frequency
PNO: Wide ) Trig: Free Run TYPE|M il
IFGain:Low #Atten: 30 dB cer|P PPPPP
Auto Tune|
Ref Offset 0.5 B Mkr2 2.441 820 GHz
10 doidiv__ Ref -6.59 dBm -16.552dBm|l |
Log 1 '2 |
-1B.6 /\\ \\/\/ Center Freq|
266 " 2.441500000 GHz|
7 S kY
. I\/\f ™S
. r,nJ B StartFreqf|
. 1| 2.440000000 GHz
-T6E
BE.E Stop Freq|
966 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
pE[TRCScl % [ v [ _FUNCTION ] FUNCTI UNC Auto Man
1 N 1 f 2.440 815 GHz 16,576 dBm |
N 1 f 2.441 820 GHz 16.552 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG |STATUS‘

CH78 -1Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q AT SENSE:INT| ALIGN AUTO 03:12:03 PMDec 09, 2016 F
Center Freq 2.479500000 GHz | Avg Type: Log-Pur TRACE[[2 545 5 requency
PHO: Wide (0 Trig: Free Run TVPE|
IFGain:Low ~ #Atten: 30 dB verlP PPPPP
Auto Tune
Ref Offset 0.5 dB Mkr2 2.479 815 GHz
10 dBidiv__Ref -5.50 dBm -15.497dBm)l |
Log 1 '2 [ |
155 / M W Center Freq
255 4 2.479500000 GHz|
= S 2 N
455 .—\/\f .
e ] N startFreq|
. e || 2478000000 GHz
-785
5.5 Stop Freq|
955 2.481000000 GHz|
Center 2.479500 GHz Span 3.000 MH.
[#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 305(;(?&’;2
X ] L % ] v [ FUNCTION [ FUNCTIONIDTH FLINCTION VALUE JAuto Man
1 N 1 f 2.478 820 GHz -16.545 dBm ‘
N 1 f 2479 815 GHz 15.497 dBm
3 Freq Offset
5 0 Hz
]
7
8
9
10
11
12
MSG |STATUS‘
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Temperature : 25T Relative Humidity : |50%
Pressure : 1012 hPa Test Voltage : AC 120V/60Hz

Test Mode : CHOO0 / CH39 /CH78 (11/4-DQPSK(2Mbps) Mode)

Frequency Ch. ?l\e/lpHazr)ation Limit Result

2402 MHz 1.000 0.854 Complies
2441 MHz 1.000 0.855 Complies
2480 MHz 1.000 0.855 Complies

For 11/4-DQPSK(2Mbps): Ch. Separation Limits: > two-thirds 20dB bandwidth

CHOO0 -2Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSE:INT] ALIGNAUTO 03:54:18 PMDec 09, 2016
Center Freq 2.402500000 GHz | Avg Type: Log-Pwr weElo5oog|  Frequency
PNO: Wide (50 Trig: Free Run TVPE|1 -
IFGain:Low ~ #Atten: 30 dB cerfP PPPPP
Rof Offest05 dB Mkr2 2.402 815 GHz|| ~ AutoTune
10 dBidiv__ Ref -8.01 dBm -18.001 dBm
Log 1 2
-18.0 )J[\H W Center Freq(|
20 Y w= Ghva v IR va 2.402500000 GHz
380 ﬂ\,/ \V‘
-48.0
o0 Mr’“j \ A StartFreq||
2.401000000 GHz
-63.0
-78.0
8.0 Stop Freq(|
e 2.404000000 GHz
Center 2.402500 GHz Span 3.000 MHz CFstep
|#Res BW 30 kHz #YBW 100 kHz Sweep 3.20 ms (601 pts), 300,000 Kz
[MerR[mMobElTRcfscll [ v | FUNCTION [ FUNCTIONWID FUNCTION VALUE Auto Man
1N 1 f 2.401 815 GHz -18.010 dBm
N 1 f 2.402 815 GHz -18.001 dBm
3 Freq Offset
5 0Hz
[
7
E]
9
10
11
12
MSG |STATUS‘

1/F., Building B, Zhuoke Science Park, No.190, Chongqging 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 55 of 69

Report No.: STS1611211F01

CH39 -2Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF 50 % AC SEMSE:INT] ALIGN AUTO 03:59:23 PMDec 09, 2016
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr TRACE[L - 345 6 Frequency
PNO: Wide Trig: Free Run TVPE| -
IFGain:Low #Atten: 30 dB cerfP PPPPP
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.441 815 GHz|
10 dB/div__Ref -7.86 dBm -17.821 dBm
Log 1 P2
e j\ W Center Freq(|
274 7V Sivaivav= A Y 2.441500000 GHz]
7.9 P Fal
-47.9 \
&9 “\JJ\,‘ StartFreqf|
2.440000000 GHz
679
779
7.9 Stop Freq(|
7.9 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MHz CFstep
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts), 300,000 KHz
JAuto Man
1 N 1 f 2.440 815 GHz -17.832 dBm
N 1 f 2.441 815 GHz -17.821 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 SENSE:INT] ALIGNAUTO 04:03:41 PMDec 09, 2016
Center Freq 2.479500000 GHz | Avg Type: Log-Pwr TRACE[ 545 6 Frequency
PNO: Wide (50 11ig: Free Run T ‘
IFGain:Low #Atten: 30 dB ceT|P PRP PP
Auto Tune
Ref Offset 0.5 B Mkr2 2.479 815 GHz
10 dB/div__ Ref -6.84 dBm -16.829 dBm
-od 1 B2
B.& ,/{\L‘ W Center Freq(|
e i ﬂ\/ A \wﬂ Y 2.479500000 GHz
-36.8 = A
-46.8 \
s W o StartFreq||
} “ || 2478000000 GHz
665
-1B.5
86.8 Stop Freq(|
T 2.481000000 GHz

Center 2.479500 GHz

Span 3.000 MHz

CF Step
|#Res BW 30 kHz #VYBW 100 kHz Sweep 3.20 ms (601 pts), 300,000 Kz
[Auto Man
N 1 f 2478815 GHz -16.836 dBm
N 1 f 2479815 GHz -16.829 dBm
3 Freq Offset
5 0Hz
6
7
]
9
10
11
12

MSG

|STATUS ‘
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Temperature : 25C Relative Humidity : |50%

Pressure : 1012 hPa Test Voltage AC 120V/60Hz

Test Mode CHO0O0 / CH39 /CH78 (8-DPSK(3Mbps)Mode)
Frequency Ch. ?I\e/zl%azr)ation Limit Result
2402 MHz 0.835 0.757 Complies
2441 MHz 1.000 0.756 Complies
2480 MHz 1.000 0.757 Complies

For 8-DPSK(3Mbps):Ch. Separation Limits: > two-thirds 20dB bandwidth
CHOO0 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE:INT] ALIGHNAUTO 04:09:12 PMDec 09, 2016 F
Center Freq 2.402500000 GHz |T e Free R Avg Type: Log-Pwr RT3 5 requency
i, rig: Free Run YPE
.'E’é‘;;,}’:‘['ff,‘:’ #Atten: 30 dB cETF FFFPP
Auto Tune,
Ref Offset 0.5 B Mkr2 2.402 815 GHz|
10 dBidiv  Ref -8.06 dBm -18.041 dBm
Log T B2
181 7 vy W-f\f\ Center Freqj|
84 Y f\W Yl 7Y 2.402500000 GHz
-38.1
N A, L
o -uf'\j REVAR StartFreq

2.401000000 GHz
68.1

-78.1
8.1

Stop Freq(|
2.404000000 GHz|

981

Center 2.402500 GHz Span 3.000 MHz

CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 kHa
] sCL] UNCTION V2 Auto Man
1 N 1 f 2.401 980 GHz -18.726 dBm
N 1 f 2402815 GHz -18.041 dBm
3 Freq Offset|
5 0Hz
]
7
8
9
10
11
12

MSG

|STATUS ‘
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CH39 -3Mbps
Agilent Spectrum Analyzer - Swept SA
RL RF 50 % AC SEMSE:INT] ALIGN AUTO 04:12:18 PMDec 09, 2016
Center Freq 2.441500000 GHz | Avg Type: Log-Pwr e[ 5o cg|  Frequency
PNO: Wide Trig: Free Run TVPE|1 -
IFGain:Low #Atten: 30 dB cer|P PPPPP
Auto Tune,
Ref Offset 0.5 dB Mkr2 2.441 815 GHz
10 dBidiv_ Ref -7.88 dBm -17.894 dBm
Log 1 32
-17.8 J[\'\M W Center Freq(|
29 7V "\V\/ i M\,\/\ 2.441500000 GHz
79
N N 0
e L~ WA StartFreq||
2.440000000 GHz
679
779
7.9 Stop Freq(|
979 2.443000000 GHz
Center 2.441500 GHz Span 3.000 MHz CFstep
|#Res BW 30 kHz #VYBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 KHz
JAuto Man
N 1 f 2.440 815 GHz -17.874 dBm
N 1 f 2.441815 GHz -17.894 dBm
g Freq Offset
5 0Hz
]
7
8
9
10
11
12
MSG |STATUS‘
CH78 -3Mbps

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AT SENSE:INT] ALIGNAUTO 04:15:39 PMDec 09, 2016
Center Freq 2.479500000 GHz | Avg Type: Log-Pur mael 5o |  Frequency
PHO: Wide (0 Trig: Free Run T -
IFGain:Low — #Atten: 30 dB verlP PPPPP
Auto Tune
Ref Offset 0.5 <B Mkr2 2.479 815 GHz|
10 dBidiv  Ref -6.85 dBm -16.845 dBm
Log 1 '2
1.9 j[\'\/\\/\f‘\_ \,\‘/\A Center Freq(|
269 T f\\,‘\/ A N\V\ \‘ 2.479500000 GHz
-36.9
ol Y 1
o ey AN startFreq|
) “ 1| =2.478000000 GHz
-66.9
-7B.9
86.9 Stop Freq(|
69 2.481000000 GHz
Center 2.479500 GHz Span 3.000 MHz CF Step
|#Res BW 30 kHz #VBW 100 kHz Sweep 3.20 ms (601 pts) 300,000 Kz
[Auto Man
2.478815 GHz -16.891 dBm
2.479 815 GHz -16.845 dBm
3 Freq Offset
5 0Hz
[
7
8
9
10
11
2

MSG

|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%
Pressure : 1012 hPa Test Voltage : AC 120V/60Hz
Test Mode : GFSK(1Mbps)CHOO / CH39 /C78

20dB Bandwidth
Frequency Result
(MH2)
2402 MHz 0.822 PASS
2441 MHz 0.822 PASS
2480 MHz 0.822 PASS
CHOO -1Mbps
Agilent Spectrum Analyzer - Occupied BW
RL RF S0a AC SENSE:INT ALIGN AUTO 03:01:40 PM Dec 09, 2014
[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
Ref Offset 0.5 dB
10 dBldiv Ref 15.00 dBm
fLog
500
500
15,0
. ASNYA
-36.0 - V4
-45.0
-55.0 f”"\/
550 [~ o] \«.M
-75.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
815.10 kHz
Transmit Freq Error -19.566 kHz OBW Power 99.00 %
x dB Bandwidth 821.6 kHz x dB -20.00 dB
MSG |STATUS‘

1/F., Building B, Zhuoke Science Park, No.190, Chongqging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Agilent Spectrum Analyzer - Occupied BW.
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CH39 -1Mbps

Report No.: STS1611211F01

S0Q  AC

SEMNSE:INT] ALIGHN AUTO

03:05:41 PM Dec 09, 2014

RL RF
Center Freq 2.441000000 GHz

Center Freq: 2.441000000 GHz

Radio Std: None

Trig: Free Run 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
-5.00
15,0
-25.0 /\
3.0 = AV
-45.0 —
55,0 rvf’“"'/ P
-65.0 [ \‘\IN
-75.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
815.86 kHz
Transmit Freq Error -19.836 kHz OBW Power 99.00 %
x dB Bandwidth 821.9 kHz x dB -20.00 dB
MSG |STATU5‘

CH78 -1Mbps

Agilent Spectrum Analyzer - Occupied BW.

RL RF S0Q  AC

SEMNSE:IMT] ALIGW AUTO

03:09:26 PM Dec 09, 2014

Center Freq 2.480000000 GHz

Center Freq: 2.480000000 GHz
Trig: Free Run Avg|Held:>10M10

Radio Std: None

#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 15.00 dBm
HiLog
5.00
-5.00
-15.0
-26.0
-35.0 w7
o /V"\/ \m\
-55.0
o [N \\N,-\
-74.0
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.733 ms]
Occupied Bandwidth
815.70 kHz
Transmit Freq Error -19.863 kHz OBW Power 99.00 %
x dB Bandwidth 822.1 kHz x dB -20.00 dB

MSG

|STATUS ‘

Shenzhen STS Test Services Co., Ltd.
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Temperature :

25T

Relative Humidity :

50%

Pressure :

1012 hPa

Test Voltage

AC 120V/60Hz

Test Mode

T/4-DQPSK(2Mbps)CHO0 / CH39 /C78

Shenzhen STS Test Services Co., Ltd.

Frequency 20dB Bandwidth(MHz) Result

2402 MHz 1.281 PASS

2441 MHz 1.282 PASS

2480 MHz 1.282 PASS
CHOO -2Mbps

Agilent Spectrum Analyzer - Occupied BW.

SEMNSE:INT]| ALIGNAUTO

02:51:46 PMDec 09, 2014

Center Freq 2.402000000 GHz |

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Hold:>10110

Radio Std: None

#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 15.00 dBm
HiLog
5.00
-5.00
-15.0
-25.0 A
-35.0
45.0 -
56,0 b ,'-4—'/ \
N o]
-65.0
-75.0
Center 2.402 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|
Occupied Bandwidth
1.1366 MHz
Transmit Freq Error -1.520 kHz OBW Power 99.00 %
x dB Bandwidth 1.281 MHz x dB -20.00 dB

MSG

|STATUS ‘
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CH39 -2Mbps

Agilent Spectrum Analyzer - Occupied BW.
RF ALIGNAUTO 02:55:01 PMDec 09, 2014

Center Freq 2.441000000 GHz Radio Std: None

Avg|Hold:»1010
#IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref Offset 0.5 dB
10 dBidiv Ref 15.00 dBm
HiLog

500

-55.0 \\_

A B P
-55.0
75.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 ms|

Occupied Bandwidth

1.1388 MHz
Transmit Freq Error 212 Hz OBW Power 99.00 %
x dB Bandwidth 1.282 MHz x dB -20.00 dB
MSG |STATUS‘

CH78 -2Mbps

Agilent Spectrum Analyzer - Occupied BW

RF : ALIGN AUTO 114 PM Dec 09, 2014
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: Nene
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB

10 dB/div Ref 15.00 dBm
fLog

5.00

-5.00

-15.0

-25.0 ,/\

-35.0 /\/ \‘/
-45.0 / i \
-55.0 Lo \\ ay

Ta T

-65.0

-75.0

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

Occupied Bandwidth

1.1377 MHz
Transmit Freq Error 1.849 kHz OBW Power 99.00 %
x dB Bandwidth 1.282 MHz x dB -20.00 dB

MSG |STATUS ‘

1/F., Building B, Zhuoke Science Park, No.190, Chongqging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Temperature : 25C Relative Humidity : [50%
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
Test Mode : 8DPSK(3Mbps)CHOO0 / CH39 / CH78

20dB Bandwidth
Frequency Result
(MHz)
2402 MHz 1.135 PASS
2441 MHz 1.134 PASS
2480 MHz 1.135 PASS
CHOO0 -3Mbps

Agilent Spectrum Analyzer - Occupied BW

ALIGNAUTO 04:06:51 PMDec 09, 2015

RL
ICenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radic Std: None
Trig: Free Run Avg|Hold:>1010
#IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref Offset 0.5 dB

10 dBidiv Ref 15.00 dBm
HiLog
500

-5.00

-15.0

250 —

. L Sy
]

-45.0

b . FAN

RS N

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

Occupied Bandwidth

1.0936 MHz
Transmit Freq Error -9.674 kHz OBW Power 99.00 %
x dB Bandwidth 1.135 MHz x dB -20.00 dB
MSG |STATUS‘

1/F., Building B, Zhuoke Science Park, No.190, Chongqging 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 AUTC 04:10:03 PMDec 02, 2019
[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>1010
#IFGain:Low #Atten: 30 dB Radic Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 15.00 dBm
HiLog
5.00
500
-15.0
-25.0 A
. /\/\—-\,—f‘/
-45.0
550 \f\/ RW«AW
-65.0
-75.0
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.733 mg
Occupied Bandwidth
1.0924 MHz
Transmit Freq Error -9.505 kHz OBW Power 99.00 %
X dB Bandwidth 1.134 MHz X dB -20.00 dB
IMSG |STATUS‘

CH78 -3Mbps

Agilent Spectrum Analyzer - Occupied BW.

RL RE S0Q  AC SENSE:INT]| ALIGN AUTO 04:13:18 P Dec 09, 2016
[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio 5td: None
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB

10 dBldiv Ref 15.00 dBm
JlLog

5.00

-5.00

-16.0

-25.0 ,\'\ /\

-45.0 \
e 0 ™ el \"“x\ VAN

v

-55.0

-75.0

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

Occupied Bandwidth
1.0915 MHz

Transmit Freq Error -9.567 kHz OBW Power 99.00 %
x dB Bandwidth 1.135 MHz x dB -20.00 dB

MSG |STATUS ‘

1/F., Building B, Zhuoke Science Park, No.190, Chongqging 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.

1/F., Building B, Zhuoke Science Park, No.190, Chongqging 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‘
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Temperature : 25T Relative Humidity : 60%
Pressure : 1012 hPa Test Voltage AC 120V/60Hz
GFSK(1Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MH2z) Peak (dBm) dBm
CHOO 2402 -13.80 30
CH39 2441 -13.90 30
CH78 2480 -13.71 30
Note : the channel separation > bandwidth
m/4QPSK(2Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MHz) Peak (dBm) dBm
CHOO0 2402 -13.92 20.96
CH39 2441 -13.87 20.96
CH78 2480 -13.97 20.96
Note : the channel separation >2/3 bandwidth
8-DPSK(3Mbps)
Frequency Conducted Output Power LIMIT
Test Channel
(MHz) Peak (dBm) dBm
CHOO0 2402 -13.61 20.96
CH39 2441 -13.58 20.96
CH78 2480 -13.67 20.96

Note : the channel separation >2/3 bandwidth
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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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Conducted Measurement Photos

X% X X X END OF THE REPORT 3% 3% 3% 3% X
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