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Pi/4 DQPSK High Channel

BN Agilent Spectrum Analyzer - Occupied BW

< | SENsEanT] [
x dB -20.00 dB Center Freq: 2.480000000 GHz

[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB

ALIGN AUTO

| 06:12:17PM Sep 10, 2020
Radio Std: None

TracelDetector

Radio Device: BTS

Ref Offset0.5 dB
Ref 10.00 dBm

Clear Write

Center 2.48 GHz

Span 3 MHz
Res BW 30 kHz #VBW 100 kHz

Sweep 3.2 ms

Occupied Bandwidth
1.1790 MHz

Transmit Freq Error -7.804 kHz OBW Power 99.00 %
x dB Bandwidth 1.289 MHz xdB
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11. MAXIMUM PEAK OUTPUT POWER
11.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER
11.2 Limit
FCC Part15 (15.247) , Subpart C
Section Test Item Limit Frequ(el\r;chyZI)?ange Result
15.247(b)(1) Peapkovovg:p“t 0'1515 ator 2400-2483.5 PASS

11.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer: RBW = 3MHz. VBW = 3MHz. Sweep = auto; Detector Function
= Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel‘individually. Record
the max value.
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11.4 Test Result

Temperature : |26°C Eﬁﬁfg’fy : 54%
Test Voltage : |[AC120V/60Hz Remark: N/A
Modulation Test Channel | Output Power (dBm) | Limit (dBm)
GFSK Low -3.97 21
GFSK Middle -3.46 21
GFSK High -5.34 21
Pi/4 DQPSK Low -4.24 21
Pi/4 DQPSK Middle -4.40 21
Pi/4 DQPSK High -5 21
Test plots
GFSK Low Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
g L — - ENEE-INT A 0:04:02 PM b
TRACE

b, [ 4 SENSE-IN ALIGH AUTC ), 202
Marker 1 2.401750000000 GHz Avg Type: Log-Pwr e Oy

PHO: Fost Ly Trig: Fres Run Avg|Held:>100100
IFGaln:Low Artan: 20 dB
Fof Cffeot 0. dB Mkr1 2.401 75 GHz NextPeak
ef Offset 0.6 dB ‘_‘ b
; Ref 10.00 dBm -3.967 dBm
Next Pk Right
Next Pk Left
B Markerpetta

MKr—CF
Mkr—RefLwvi
Center 2.402000 GHz Span 10.00 MHz 1

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MEG STATUS
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GFSK Middle Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
RL [ : T

X R A N T ALIGN Al 00 PM Sep 10, 2020
Marker 1 2.440800000000 GHz Avg Type: Log-Pwr Oy

PHO: Fast ) Trig: Fres Run Avg|Held:>100100 _
IFGaln:Low Arten: 20 dB
Mkr1 2.440 80 GHz NextPeak
-3.464 dBm
Next Pk Right|
Next Pk Left
Marker Delta
MKr—CF
Mkr—RefLvl
Center 2.441000 GHz Span 10.00 MHz m

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MEG STATUS

GFSK High Channel
e R ; : SN

s ; Peak Search

Marker 1 2.479720000000 GHz Avg Typa: Log-Hwr

PHO: Fast ) Trig: Fres Run Avg|Held:>100100 _
IFGaln:Low Arten: 20 dB
RefOffeot0 Mkr1 2.479 72 GHz NextPeak
ef Offset 0.6 dB E AT A
Ref 10.00 dBm -5.343 dBm
Next Pk Right|
Next Pk Left
. Marker Delta

MKr—CF
Mkr—RefLwvi
Center 2480000 GHz Span 10.00 MHz m

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MEG STATUS
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Pi/4 DQPSK Low Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
L — . e - =

Marker 1 2.401710000000 GHz Avg Type: Log-Pwr Peak Search

PHO: Fast ) Trig: Fres Run Avg|Held:>100100
IFGaln:Low Arten: 20 dB
£ NextPeak
Ref Offset0.6 dB Mkr1 2.40]} 71 GHz
Ref 10.00 dBm -4.243
Next Pk Right|
Next Pk Left
o Marker Delta
MKr—CF
Mkr—RefLvl
Center 2.402000 GHz Span 10.00 MHz m

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MEG STATUS

Pi/4 DQPSK Middle Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
L = . e — =

b R A FMNEE:IN ALIGN Al 06:07:27
Marker 1 2.440680000000 GHz Avg Type: Log-Pur b

PHO: Fast ) Trig: Fres Run Avg|Held:>100100
IFGaln:Low Artan: 20 4B
Rof Offset( Mkr1 2.440 68 GHz NextPeak
ef Offset 0.6 dB a b
Ref 10.00 dBm -4.399 dBm
Next Pk Right|
Next Pk Left
Marker Delta

MKr—CF
Mkr—RefLwvi
Center 2.441000 GHz Span 10.00 MHz m

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MEG STATUS
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Pi/4 DQPSK High Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
RL — : SENSE:INT 15H 06:10:00PM Seg 10, 2020

Marker 1 2.479650000000 GHz Avg Type: Log-Pwr Peak Search

PHO: Fost Ly Trig: Fres Run Avg|Held:>100100
IFGaln:Low Artan: 20 dB
Mkr1 2.479 65 GHz NextPeak
-5.003 dBm
Next Pk Right
Next Pk Left
Marker Delta

MKr—CF
Mkr—RefLwvi
Center 2480000 GHz Span 10.00 MHz 1

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MEG STATUS
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12. HOPPING CHANNEL SEPARATION
12.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

12.2  Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with
an output power no greater than 0.125W.

12.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer: RBW = 30kHz. VBW = 100kHz , Span = 2:0MHz: Sweep =
auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation
between the peaks of the adjacent channels. The limit is specified in.one of the
subparagraphs of this Section Submit this plot.
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12.4 Test Result

Modulation Test Channel Se(‘ﬁltlaztion Limit(MHz) Result
GFSK Low 0.998 0.588 PASS
GFSK Middle 1.006 0.587 PASS
GFSK High 1.006 0.589 PASS

Pi/4 DQPSK Low 1.000 0.859 PASS

Pi/4 DQPSK Middle 1.000 0.859 PASS
Pi/4 DQPSK High 1.002 0.859 PASS
Test plots
GFSK Low Channel

Bl Agilent Spectrum Analyzer - Swept SA
Iy — -

07:01:29PM Sep 10, 2020
Avg Type: Log-Pwr T I Peak Search
Avg|Held:>100M100

-Marker 14 998.00000 kHz
PHO: Wide . 17g: FresRun
IF Galn:Low Artan: 20 4B

N AMKr1 998 kHz]
Ref Offset 0.6 dB
;' Ref 10.00 dBm 0.178 dB

Span 2.000 MHz
#VBW 100 kHz Sweep 2.133 ms (1001 pts)

MEG STATUS

Center 2.402500 GHz
Res BW 30 kHz
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GFSK Middle Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
LS . - - . L] bt n Peak Search

Marker 1 A 1.006000000 MHz Avg Type: Log-Pwr
PRO: Wide . 17ig: Free Run Avg|Held:>1001100
IFGain:Low Artan: 20 4B

NextPeak
Ref Offset 0.6 dB AMkr1 1 .0(;[—:; Nl! Fi
Ref 10.00 dBm 0.357 dB

Center 2.441500 GHz Span 2.000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

MEG STATUS

GFSK High Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
LS . - - e L] £ n Peak Search

Marker 1 A 1.006000000 MHz Avg Type: Log-Pwr
PRO: Wide . 17ig: Free Run Avg|Held:>1001100
IFGain:Low Artan: 20 4B

of Ctaet 0. ¢ AMEKr1 1.006 MHz
TS 0522 a

Center 2.479500 GHz Span 2.000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

MEG STATUS
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Pi/4 DQPSK Low Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
LS . - - . L] e - Peak Search

Marker 1 A 1.000000000 MHz Avg Type: Log-Pwr
PRO: Wide . 17ig: Free Run Avg|Held:>1001100
IFGain:Low Artan: 20 4B

NextPeak
Ref Offset 0.6 dB AMkr1 1.000 .I“uflflz_
Ref 10.00 dBm 0.063 dB

Center 2.402500 GHz Span 2.000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

MEG STATUS

Pi/4 DQPSK Middle Channel

B Agilent Spectrumn Anshyzer - Swept SA |2 e
LS . - - e L] e Peak Search

[ C ) ) Avg Type‘:. L:‘:g‘;rpwr

L o: Wide L, T1rig: Fres Run Avg|Held:>100100
IFGain:Low Artan: 20 4B

Ref Offset 0. AMEkr1 1.000 MHz

dB
Ref 10.00 dBm 0.047 dB

X2

Mkr—RefLvl

Center 2.441500 GHz Span 2.000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

MEG STATUS
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Bl Agilent Spectrum Analyzer - Swept SA
Rl RE A

Marker 1 A 1002000000 MHz T Ava Tyew: Log-Pr Peak Search

-
PRO: Wide . 17ig: Free Run Avg|Held:>1001100 y “
IFGaln:Low Arten: 20 dB '3
Ref Offset 0.6 dB AMKr1 1.002 MHZ NextPeak
Ref 10.00 dBm 0.060 dB

Center 2.479500 GHz Span 2.000 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

F=d STATUS
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13. NUMBER OF HOPPING FREQUENCY
13.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

13.2 Limit

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

13.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer: RBW = 100kHz. VBW = 300kHz. Sweep = auto; Detector
Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in
order to clearly show all of the hopping frequencies. The limit is specified in one of the
subparagraphs of  this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency. = 2.4835GHz.
Sweep=auto;
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13.4 Test Result

Test Plots:
79 Channels in total
GFSK

J ng.um Spec!mm .mm,x - Swept SA
5 06:51:20PM

Marker 14 ?8 ‘[56000000 MHz Avg Type: Log-Pwr
PNO: Fost [y 1rg: FreeRun Avg|Held:>1001100
IFGaln:Low Arten: 20 dB

et AMKr1 78.156 0 MHZz
Ref Offset 0.6 dB
Ref 10.00 dBm -0.980 dB

l H”““\‘”"“ [h 'fhrl;,n\h \"] l” \ ‘”'J”l.--.'l J|M| [ l‘hh M 1||'I":[7u'1| UM \” 1\' n\lm |\|

|

[

Start 2.40000 GHz Stop 2.48350 GHz

Res BW 100 kHz #VBW 300 kHz Sweep B.000 ms (1001 pts) _
STATUS

Pi/4 DQPSK

J ng.um Spec!mm .mm,x S\»epl 4

s Typu Log Py
Marker 14 78 0?2500000 |'|"| S, - 5: Frea Run mﬁuéﬁﬂg&mﬁ'
IFGaln:Low Arten: 20 dB
Ref Offset 0.6 dB AMkr1 78.072 5 MHz

Ref 10.00 dBm -0.456 dB

?f.’Lj"|_"1.|"lf-l,ﬁ._i'L|';I.r..fl.,r-.,".,*u._l'l_fh AR .JI‘ AWV AR T hl’lu

|

Start 2.40000 GHz Stop 2.48350 GHz

Res BW 100 kHz #VBW 300 kHz Sweep B.000 ms (1001 pts) _
STATUS




m°E fE S

14. DWELL TIME
14.1 Block Diagram Of Test Setup

Report No.: BCTC2008001686E

EUT SPECTRUM
ANALYZER

14.2 Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
The average time of occupancy on any channel shall not be greater than 0.4 seconds within
a period of 0.4 seconds multiplied by the number of hopping channels employed. Frequency
hopping systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

14.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set spectrum analyzer span = 0. Centred on a hopping channel,;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell
time per hopping channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this.value.varies with different
modes of operation (e.g.. data rate. modulation format. etc.). repeat this test-for each
variation. The limit is specified in one of the subparagraphs of this Section. Submit this
plot(s).
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14.4 Test Result

DHS5 Packet permit maximum 1600/ 79 /6 hops per second in each channel
(5 time slots RX, 1 time slot TX).

DH3 Packet permit maximum 1600/ 79 /4 hops per second in each channel
(3 time slots RX, 1 time slot TX).

DH1 Packet permit maximum 1600/ 79 /2 hops per second in each channel

(1 time slot RX, 1 time slot TX). So, the Dwell Time can be calculated as follows:

DH5:1600/79/6*0.4*79*(MkrDelta)/1000
DH3:1600/79/4*0.4*79*(MkrDelta)/1000
DH1:1600/79/2*0.4*79*(MkrDelta)/1000
Remark: Mkr Delta is once pulse time.

Modulation CtE)aar:gel Packet tirgzl(srr?s) T?r:\veii) Limits(s)
DH1 0.382 0.122 0.4
GFSK Middle DH3 1.650 0.264 0.4
DH5 2.908 0.310 0.4
2DH1 0.394 0.126 0.4
Pi/4ADQPSK Middle 2DH3 1.650 0.264 0.4
2DH5 2.918 0.311 0.4
Test Plots
GFSK DH1 Middle Channel

SENSE:INT ALIGH AUTO 07:07:
Trig Delay803.0ps  Avg Type: Log-Pwr ]
PNO: Fast ~—e— Trig: Video
IFGain:Low Attan: 20 4B

Marker 1 A 382.000 ps

of Offset 0.6 dB AMkr1 382.0 ps
Ref Offset 0.6 dB
¢+ Ref 10.00 dBm -4.25 dB

AV

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz
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GFSK DH3 Middle Channel

Bl Agilent Spectrum Analyzer - Swept SA
RL [ :

PM Sep

Marker 1 A 1.65000 ms Trig Delay 804045 Avg Type: Log-Pwr
PNQ: Fost ~+— Trig: Video
IFGaln:Low Arten: 20 dB

Ref Offset 0.6 dB AMKkr1 1.650 ms

Ref 10.00 dBm -4.30 dB

Properties»

Center 2.441000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.000 ms (1001 pts) _
STATUS

GFSK DH5 High Middle Channel

Bl Agilent Spectrum Ansbyzer -
e R 5 5 S — —
Marker 1 A 2.90827 Trig Delay1205ms  Avg Type: Log-Pwr
PNO: Fast ~»— 1r1g: Video
IFGain:Low Attan: 20 4B
Ref Offset 0.6 dB AMKri 2.908 ms

Ref 10.00 dBm -7.65 dB

Properties»

g

Center 2.441000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.067 ms (1001 pts) _
STATUS
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Pi/ADQPSK DH1 Middle Channel

Bl Agilent Spectrum Analyzer - Swept SA
Iy — -

Marker 1 A 394.000 ps

07:08:55PM Seg

Trig Delay303.0 ps Avg Type: Log-Pwr

PHO: Fast —+— 1119 Video
IFGain:Low Atten: 20 dB [
20/ =
Ref Offset 0.6 dB AMkr1 394.0 ps

Ref 10.00 dBm -2.95 dB

AD

142
*

! I8
il J ] 1 . Properties®
m "
T

Center 2.441000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
MsG L File <PICTURE PNG=> saved STATUS

Pi/ADQPSK DH3 Middle Channel

Bl Agilent Spectrurn Ansbyzer - Swept SA
T [T - S .
Marker 1 A 1.65000 ms Trig Delay-804.0 s Avg Type: Log-Pwr

PNO: Fast ~»— 1r1g: Video

IFGain:Low Attan: 20 4B

of Offset 0 AMEkr1 1.650 ms
Ref Offset 0.6 dB
Ref 10.00 dBm -5.47 dB

Properties»

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.000 ms (1001 pts)

STATUS
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Pi/4ADQPSK DH5 Middle Channel

Marker 1 A 2.91840 ms

SENGE-INT ALIGN ALITC 07:12:55PM 2020
Trig Delay-1.245ms  Awvg Type: Log-Pwr

PHO: Fost —k— TTig: Video

IFGaln:Low Artan: 20 dB

Ref Offset 0.6 dB

AMkri1 2.918 ms
Ref 10.00 dBm

-5.50 dB

1of2
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.067 ms (1001 pts)
MEG

STATUS |
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15. ANTENNA REQUIREMENT

15.1  Limit

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.

15.2 Test Result

The EUT antenna is PCB antenna, fulfill the requirement of this section.
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16. EUT PHOTOGRAPHS

EUT Photo 1
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EUT Photo 2
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EUT Photo 3
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EUT Photo 4
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17. EUT TEST SETUP PHOTOGRAPHS

Report No.: BCTC2008001686E

Conducted emissions
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Radiated Measurement Photos
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STATEMENT

1.The equipment lists are traceable to the national reference standards.

2.The test report can not be partially copied unless prior written approval is issued from our lab.
3.The test report is invalid without stamp of laboratory.

4.The test report is invalid without signature of person(s) testing and authorizing.

5.The test process and test result is only related to the Unit Under Test.

6.The quality system of our laboratory is in accordance with ISO/IEC17025.

7.If there is any objection to report, the client should inform issuing laboratory within 15 days
from the date of receiving test report.

?—Olzollzteéj;t of B Building, Pengzhou Industrial Park, Fuyuan 1st Road, Qiaotou, Fuyong Street, Ba
o'an District,Shenzhen,Guangdong,China

TEL : 400-788-9558

P.C.: 518103

FAX : 0755-33229357

Website : http://www.bctc-lab.com

E-Mail : bctc@bctc-lab.com.cn
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