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BLE GFSK 1Mpbs

Agilent Spectrum Analyze:
RL RF

Frequency

: #Avg Type: RMS
Center Freg 2402000000 .,,m_ o Trig: Free Run Au;?mr:‘!mm

IFGain:Low HAtten: 20 B

Ref Offset 0.7 dB
Ref 10.00 dBm

Center Freq|
2402000000 GHz!

—

StartFreq
2401614000 GHz/

StopFreq
2.402486000 GHz|

CF Step

ICenter 2.4020000 GHz Span 972.0 kHz
HiRes BW 3.0 kHz #VEW 10 kHz Sweep (#Swp) 102.5 ms (1001 pts)

CHOO0

L 3 :
4 #Avg Type: RMS Frequency
Center Freq 2.440000000 z T Au;?mr:‘!mm

0: Wide ~+-
IFGain:Low HAtten: 20 B

Ref Offset 0.7 dB
Ref 10.00 dBm

Center Freq|
2440000000 GHz!

StartFreq
2439614000 GHz/

StopFreq
2.440486000 GHz|

CF Step
97.200 kHz|
Auto Man

FreqOffset|
0Hz|

Center 2.4400000 GHz Span 972.0 kHz
HRes BW 3.0 kHz #VBW 10 kHz Sweep (#Swp) 102.5 ms (1001 pts)

CH19

Agilont Spectrum Analyzor - §
RL RF

g SENSEPULEE] Aiairo o Frequency
#Avg Type: RMS

Center Freq 2.480000000 :w—.u- e Run AvglHold: 10/10

IFGain:Law  HAtten: 20 4B

Ref Offset 0.7 dB Mkr1 2.479
Ref 10.00 dBm

Center Freq|
2480000000 GHz|

StartFreq
2479506000 GHz/

Stop Freq
2480495000 GHz!

CF Step
99.000 kHz|

Auto. Man

FreqOffset,
OHz|

(Center 2.4300000 GHz Span 990.0 kHz
HRes BW 3.0 kHz #VBW 10 kHz Sweep (#Swp) 104.4 ms (1001 pts)

CH39

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn




Report No.: CTA25021701201 Page 23 of 37

45 6dB Bandwidth
Limit

For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 100 KHz RBW and 300 KHz VBW. The 6dB
bandwidth is defined as the total spectrum the power of which is higher than peak power minus 6dB.

Test Configuration

EUT SPECTRUM
ANALYZER

Test Results

Type Channel el l?au(i\)mdth Limit (KHz) Result
00 0.648

GFSK 1Mbps 19 0.648 =500 Pass
39 0.660

Test plot as follows:
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BLE GFSK 1Mpbs

Agilent Spectrum Analyzer

i FL AL BRI
#Avg Type: RMS
Center Freq 2.402000000 P i VGOl 100100

(07:44:17 AMF

Frequency

....................... L
Ref Offset0.7 dB.
Ref 20.00 dBm

Center Freq
2402000000 GHz

StartFreq
2.400000000 GHz,

StopFreq
2.404000000 GHz

Center 2.402000 GHz Span 4.000 MHz] CF Step
#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts) 400,000 KHz
Auto Man

KA MODE| TRC SO G FUNCTION  FUNCTION wiDTH FUNCTIONVALLE &

401684 GHz| 4657 dBm | |
402016 GHz | 1,030 dBm| I

648 kHz| 0,064 dB| | Freq Offset|

+ + + 0 Hz|

Agilent Spectrum Analyzer - 5
RL RF

Center Freq 2.440000000 GHz ) #hug Type: RMS
PHO:
IF

Frequency

AvglHold: 1007100

Ref Offset0.7 dB.
Ref 20.00 dBm

CenterFreq
2440000000 GHz

StartFreq
2.438000000 GHz,

StopFreq
2.442000000 GHz

| o—

Span 4.000 MHz, CF Step
#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts) 400000 kHz
Auto Man

KR, WODE| TRE S0 v FUNCTION _ FUMCTIONWIDTH _ FUNCTIONVALUE &
5623 dBm| |
0268 dBm | I
[ | Freq Offset|
+ 0 Hz|

Agilent Spectrum Analyzer
Frequency

AvglHold: 100/100

L R T —
Center Freq 2.480000000 GHz #Avg Type: RMS
III':NU Wide —+—

Ref Offset0.7 dB.
Ref 20.00 dBm

CenterFreq
2480000000 GHz

StartFreq
2.478000000 GHz

StopFreq
2.482000000 GHz

| o—

Span 4.000 MHz, CF Step
#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts) 400000 kHz
Auto Man

WKR WODE TRE 0L v FUNCTION _ FUMCTIONWIDTH | FUNCTIONVALUE_
2479676 GHz | £5.011 dBm|
2479768 GHz | 0.237 dBm | |
660 kHz (A) 0.087 dB| 1 Freq Offset
+ T 0Hz,
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4.6 Out-of-band Emissions
Limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be
at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF con-ducted or a radiated measurement, pro-vided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter com-plies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in §15.209(a) is not required.

Test Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum analyzer
to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing these setting are
made of the in-band reference level, bandedge and out-of-band emissions.

Test Configuration

SPECTRUM
ANALYZER

EUT

Test Results

Remark: The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and bandage
measurement data.

Test plot as follows:

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA25021701201 Page 26 of 37

GFSK 1Mbps (CHO0) GFSK 1Mbps (CH19)

e — — T
0 ]

#Avg Type: RMS
Center Freq 2.440000000 P N o !
IFGain-Low _ #Atten: 30 4B

e — — T
00 L R HGE PULE 1GNAUT
#Aug Type: RMS
Center Freq 2.402000000 P N o poel Bhingtis
\FGaimLow  #Atten: 30 dB

oo MK 2.440 006 GHz
o deiai Ref 20.70 dBm 0.518 dBm

o Offee MK 2.401 997 GHz
o deiai Ref 20.70 dBm 0.170 dBm

CenterFreq

CenterFreq

2.402000000 GHz| 2.440000000 GHz|
e | e |
StartFreq StartFreq
2.400500000 GHz| 2.438500000 GHz|
S S
StopFreq| StopFreq|
2.403500000 GHz| 2.441500000 GHz,
eSS eSS

CF Step CF Step

Span 3,000 MHz|

Span 3,000 MHz|
#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

reference reference
Spectrum Analyzer - Swept SA

TGNAUT 0 KL HEEPULE TGNAUT
#hug Type: RMS Center Freg 515.000000 MHz #hug Type: RMS

T T AvglHold: 1010 e AvglHold: 1010
IFGaln:Low IFGaln:Low
Ref Offsst0.7 d8 K . 2 Ref Offsst0.7 d8 Mkr1 949.85 MHz
Ref 10.70 dBm Ref 10.70 dBm -70.198 dBm
Center Freq| CenterFreq
515.000000 MHz, 515.000000 MHz,
StartFreq StartFreq
30000000 MHz! N | 30000000 MHz
| |
Stop Freq Stop Freq
1.000000000 GHz 1.000000000 GHz
Bt | Bt |
CFStep CFStep
97.000000 MHz! 97.000000 MHz!
Auto Man Auto Man
I I
Freq Offset! Freq Offset!
0 Hz| 0 Hz|

Stop 1.0000 GHz 1 Stop 1.0000 GHz
#VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts, i #VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts,

30MHz-1G 30MHz-1G

- - - = AL : = AT 7
- Frequency - Frequency
#Avg Type: RMS #Avg Type: RMS

13.750000000 NH, e Trig: Fres Run AvgiHold: 1010 13.750000000 NH, e Trig: Fres Run AvgiHold: 1010

(FGain:Low  #Atten: 20 dB e A (FGain:Low  #Atten: 20 dB

Ref Offset07 dB Mkr2 4.804 60 GHz Ref Offset07 dB
Ref 10.70 dBm -41.123 dBm 0deidy Ref 10.70 dBm

Start 1.00 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.438 5 (30001 pts|

FUNCTION  FUNCTION WIDTH CTION VA MK WODE TAC SOL X FUNCTION  FUNCTION WIDTH
[ N [1]¢]

1G-26.5G 1G-26.5G
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GFSK 1Mbps (CH39)

Agilent Spectrum Analyzer - Swept SA

07:48:44 2

#Avg Type: RMS TRACE [ Frequency
Trig: Free Run Avg|Hold: 1010 e [
#Amen: 30 dB PP

X FL Sog
Center Freq 2.480000000 GHz
PHO:

: Wide —+—
IFGaln:Low

Ref Offset 0.7 dB
Ref 20.70 dBm

CenterFreq
2480000000 GHz

StartFreq
2.478500000 GHz,

StopFreq
2.481600000 GHz

e |

CF Step
300,000 KHz
Auto Man

Freq Offset
0Hz,

Span 3,000 MHz|
#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts);

STATUS.

reference

Agilent Spectrum Analyzer - Swept SA
RL RE

(07,4850 AW Fil

" = = - Frequency
#Avg Type: RMS Tz
Center Freq 515.000000 MHz N P AT wck
PHO: Fast i s
IFGain-Low _ #Atten: 20 4B ol

Ref Offset 0.7 dB
Ref 10.70 dBm

Center Freq
515000000 MHz|

[ |

StartFreq
30000000 MHz

StopFreq
1.000000000 GHz|

CFStep
97.000000 MHz|
Auto Man

Freq Offset!
0Hz

Stop 1.0000 GHz
#VBW 300 kHz Sweep (#Swp) 94.00 ms (30001 pts]

30MHz-1G

Agilent Spectrum Analyzer - Swept SA

00 L g 5 - .
#Avg Type: RMS
Center Freq 13.750000000 GHz T Av;h‘:-amm

PHO: Fast
IFGain:Lowe #Atten: 20 dB

Ref Offset 0.7 dB.
Ref 10.70 dBm
]

Center Freq
13.750000000 GHz

StartFreq
1.000000000 GHz

StopFreq
26.500000000 GHz|
=

Stop 26,50 GHz CF Step
#VBW 300 kHz Sweep (#Swp) 2.438 5 (30001 pts)|BETTE L T
Auto Man

WER MOE| TAC SIL FUNCTION _ FUNCTONWIDTH __ FUNCTIONVALUE
2,479 85 GHz/ 81 dBm|
495930 GHz| 41837 dBm |

Freq Offset!
0Hz

1G-26.5G
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BLE GFSK 1Mpbs

Agilent Spectrum Analyzer - 5
T RF

Center Freq 2.35.

Agilent Spectrum Analyzer - 5
#hug Type:

T
RMS
Center Frog 2.510000000 ‘ Fast —+— Trig:Free Run Avg|Hold: 100/100
IFGaln:Low #hrten: 30 dB

#Avg Type: RMS Frequency
PHO: Fast —#- Trig:Free Run Avg|Hold: 1001100
IFGain:Low _ #Atten: 30 dB

Ref Offset0.7 dB.

Ref Offset0.7 dB.
Ref 20.00 dBm

Ref 20.00 dBm

CenterFreq
2352500000 GHz

StartFreq
2.300000000 GHz,

e L P B e e

Start 2.30000 GHz Stop 2.40500 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 10.07 ms (1001 pts)

EonRen v d b o by e e

#VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts)

(07:48:41 Ak
TRA

Stop 2.55000 GHz

KA MODE| TRC SO 7 FUNCTION  FUNCTION wiDTH

KA MODE| TRC SO 7 FUNCTION  FUNCTION wiDTH FUNCTIONVALLE &

FUNCTIONVALLE &

CenterFreq
2510000000 GHz

Frequency

StartFreq
2.470000000 GHz,

Left bandedge Right bandedge

Shenzhen CTA Testing Technology Co., Ltd.

Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail.cta@cta-test.cn Web:http://www.cta-test.cn




Report No.: CTA25021701201 Page 29 of 37

4.7 Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the
unit so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1) (I):

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the
maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that
the directional gain of the antenna exceeds 6dBi.

Antenna Connected Construction

The gain of antenna was 1.12 dBi.

Remark:The antenna gain is provided by the customer , if the data provided by the customer is not accurate,
Shenzhen CTA Testing Technology Co., Ltd. does not assume any responsibility.
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5 Test Setup Photos of the EUT
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6 Photos of the EUT
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