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Three Carriers
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11 OCCUPIED BANDWIDTH
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11.1 Applicable Standard: FCC §2.1049 §22.917
11.2 Test Equipment List and Details

Report No.:RP20170314030_01

_ Serial Calibration | Calibration

Manufacturer | Description Model Number Date Due Date

MXA Series
Agilent Spectrum N9020A MY52090451 | 2016-3-15 | 2017-3-15

Analyzer

DST100 30dB | DTS100-
DST Attenuator 30dB-N N/A N/A N/A
Hewlett Hewlett

Packard RF 8120-6192 01428251 N/A N/A
Packard Cable

*statement of traceability: The RF Laboratory of Shenzhen Zoom Rel Testing
Technology Co., Ltd attest that all calibration have been performed per the NVLAP

requirements , traceable to NIST.

11.3 Test Procedure

The RF out of the transmitter was connected to the input of the spectrum analyzer
through sufficient attenuation. The resolution bandwidth of the spectrum analyzer was set
at 1% of the span or higher and 99%Power bandwidth was recorded.

11.4 Environmental Conditions

Temperature: | 20°C
Relative 0
Humidity: 53%

ATM 1009mbar
Pressure:

11.5 Test Result: Pass

11.6 Test Mode: Transmitting GSM

11.7 Test Data

Shenzhen Zoom Rel Testing Technology Co., Ltd.

Modulation ANT Frequency (MHz) 99% Power Limit
Bandwidth (kHz) (kHz)
GMSK ANT1 869.2/881.8/893.8 | 240.6/240.8/241.84 250
GMSK ANT?2 869.2/881.8/893.8 | 239.58/239.81/240.65 | 250
V1.0
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Res BW 9.1 kHz
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305.9 kHz x dB

Total Power 47.7 dBm

Transmit Freq Error 99.00 %
-26.00 dB

% dB Bandwadth

s
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Modulation ANT Frequency (MHz) 99% Power Limit
Bandwidth (kHz) (kHz)
8PSK ANT1 869.2/881.4/893.8 | 241.79/240.05/239.27 | 250
8PSK ANT4 869.2/881.4/893.8 | 240.37/240.56/239.24 | 250

TR i DETHCE] P M 11, 047
Carter Fraq: 889200000 MHx Radia St Nene

« TrigFras Run Avg|Held=10r0
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Center 369.2 MHz Epan 1 MHz
Res BW 9.1 kHz VEW 91 kHz #Sweep 75 ms
Occupied Bandwidth Total Power 45.6 dBm
241.79 kHz
Transmit Freq Error 1.453 kHz CBW Power 99.00 %
x dB Bandwidih 312.9 kHz ¥ dB -26.00 dB
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Leord STAPUS
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12 BAND EDGES
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12.1 Applicable Standard: FCC §2.1051

According to §2.1051 and §24.238, the power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (p) by a
factor of at least 43 + 10 log (p) dB. The limit (dBm) should < P —(43+10log(P)) = -

Report No.:RP20170314030_01

13dBm.
12.2 Test Equipment List and Details
- Serial Calibration | Calibration
Manufacturer Description Model Number Date Due Date
MXA Series
Agilent Spectrum N9020A MY52090451 | 2016-3-15 | 2017-3-15
Analyzer
DST100 30dB | DTS100- N/A
DST Attenuator 30dB-N N/A N/A
Hewlett Hewlett N/A
Packard RF 8120-6192 01428251 N/A
Packard Cable

*statement of traceability: The RF Laboratory of Shenzhen Zoom Rel Testing
Technology Co., Ltd attest that all calibration have been performed per the NVLAP
requirements , traceable to NIST.

12.3 Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer
through sufficient attenuation.
The center of the spectrum analyzer was set to block edge frequency.

12.4 Test Data Environmental Conditions

Temperature: 20 °C
Relative 0
Humidity: 53%

ATM Pressure: 1009mbar

12.5 Test Result: Pass
12.6 Test Mode: Transmitting GSM

12.7 Test Data
Four carrier

ANT Frequency channel Max bandedge Limit

Emission (dBm) (dBm)
ANT1 869.2/877/ 886 /893.8 -36.337/-23.419 -13.00
ANT4 869.2/877/ 886 /893.8 -37.665/-23.112 -13.00

Shenzhen Zoom Rel Testing Technology Co., Ltd.
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Pueak Search

Siop 805.0000 MHz
Sweep 1225 ms (1001 pts)

13
Hivg Typa: AMS
Avg|Heid= 1000000

Stop 595.0000 MHz
Sweep 1225 ms (1001 pls)

STARLS

Three carriers

ANT Frequency channel Max bandedge Limit
Emission (dBm) (dBm)

ANT1 869.2/881.8/893.8 -27.251/-22.562 -13.00

ANT4 869.2/881.8/893.8 -22.254/-22.481 -13.00
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el Spmmctioss Analyned - Swnpt SA
|«

TP ’ — ""'. Pueak Search
9.0000 lu] z Avg Type: BM3
Marker 1 869000000000 uu: B reafun -"-'-'Tuil n. :

1FiGaincL s dittenc 14 di

Start 268.0000 MHz
Res BW 9.1 kHz VEW 910 Hz'

i DE-T5AZ P Mo
Hivg Typa: AMS TR
PHU; Wide Ly 1T Fras Run Avg|Heid= 10000
IF GaircLew #Athen: 14 dB

T
e g b g

Start 268.0000 MHz ' ] ' ' ' Stop $69.0000 MHz
Res BIW 9.1 KHz VEW 910 He* Sweep 122.5 ms (1001 pts)

Ll STARLS
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el Spmmctioss Analyned - St SA
|

Marker 1 894.015000000 MHz

Rl O
Ref 3

Start 204.0000 MHz

Res BW 9.1 kHz
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Trige Free Run

P Wi Ly
* whtten: 14 dB

IFGainlew

VBW 910 Hz"

5
Avg Typa: AMS
Ag|Heddc> 1004100

Sweep 122.5 ms (1001 pts)

Report No.:RP20170314030_01

Pueak Search

Siop 805.0000 MHz

STarS

At Sypct e Anabyoet - St SA
I3

Marker 1 £34.013000000 MHz

Start 894.0000 MHz

Res BW 9.1 kHz

w TrigFras Run
dhtbenc 14 dB

Wide
IFGaifcL e

VBW 910 Hz*

®
Bvg Typa: BMS

AvgHeld= 1000000

Stop 595.0000 MHz
Sweep 122.5 ms (1001 pts)

STARS

Two carriers

ANT Frequency channel Max bandedge Limit
Emission (dBm) (dBm)

ANT1 869.2/893.8 -23.309/-22.027 -13.00

ANT4 869.2/893.8 -22.915/-22.451 -13.00
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s, .

et etk AT

Start 268.0000 MHz

Res BW 9.1 kHz VBW 910 Hz*

Sweep

—
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Peak Search

Ste
122

p £69.0000 MHz
5 ms (1001 pts)

s

Hvg Type: ANS
Trigr Frae Run Ayg|Heid 100¢000

IFGainlew  BAtenc 14 dB

T Ry B b e A

Stant 268.0000 MHz

Res BW 9.1 kHz VBW 910 Hz*

Sweep

—

Ste
122

b £69.0000 MHz
5 ms (1001 pts)
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el Spmrctiness Anabyned - Swrpt SK
| -

L : AT i

Marker 1 £34.017000000 MHz Aug Type: AMS
I'I.I: Wide 1,/ 17 Fras Run AygHedd 100000
I GairLew BAtbenc 14 dB

Rl Off
Ref 3

.
o

ey o U VS SIS PSR s SRR

Start 204.0000 MHz ] ' ' ' ) Stop B05.0000 MHz
Res BW 9.1 kHz VEW 910 Hz* Sweep 122.5 ms (1001 pts)

'

Hvg Type: AMS
PHU: Wde Ly 1T Fras Run Ayg|Heid= 1000000
IF Gaifcl s dittenc 14 di

S S e e J

Pueak Search

Pueak Search

MEr—RefLy

Report No.:RP20170314030_01

Stant 204.0000 MHz ' ] ' ' ) Step B95.0000 MHz
Res BW 9.1 kHz VBW 910 Hz* Eweep 122.5 ms (1001 pts)
One carrier
ANT Frequency channel Max bandedge Limit
Emission (dBm) (dBm)
ANT1 869.2/ /893.8 -22.122/-22.366 -13.00
ANT4 869.2//893.8 -22.348/-22.79 -13.00
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Al Spctines Aruabyder - Serpt Sh
T

Marker 1 869.000000000 MHz
PHI; Wide
IF Gaircl o

w TrigFras Run
2Atenc 14 dB

Start 268.0000 MHz

Rees BW 9.1 kHz VBW 910 Hz"

.
Avg Typa: RMS
Hg|Held> 100400

Sweep
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S 2xc 4 P My

TRACE
'!!-

Pueak Search

Step B69.0000 MHz
122.5 me (1001 pts)

STAPES

de Ly 1r Fres Run
IF Gaircl ow Bhenc 14 dB

Stant 268.0000 MHz

Res BW 9.1 kHz VEW 910 Hz"

Hvg Type: AMS

Ayg|Heid 100000

Sweep

Ste
122

o £69.0000 MHz
5 ms (1001 pts)

Srars

Shenzhen Zoom Rel Testing Technology Co., Ltd.

V1.0



Page 77 of 80
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PHU: Wide |y
* ahttenc 14 4B
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Start 204.0000 MHz

Res BW 9.1 kHz VEW 910 Hz*
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i
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(T3

Wde Trig: Fras Run
IFGainLsw

" ahttenc 14 4B

P

Start 394.0000 MHz

Res BW 9.1 kHz2 VEW 910 H"
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Ayg|Heid=100¢020

R L T

Stop 805.0000 MHz
Sweep 122.5 ms (1001 pis)
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13 12 FREQUENCY STABILITY

Page 78 of 80

13.1 Applicable Standard: FCC § 2.1055

Requirements: FCC § 2.1055 (a)(d),
The frequency stability shall be sufficient to ensure that the fundamental emissions stay
within the authorized bands of operation.

13.2 Test Equipment List and Details

Report No.:RP20170314030_01

- Serial Calibration | Calibration
Manufacturer | Description Model Number Date Due Date
GZ-ESPEC | TeMPeralre | oo\ 120 | 00020268 | 2016-3-15 | 2017-3-15
Chamber
MXA Series
Agilent Spectrum N9020A | MY52090451 | 2016-3-15 | 2017-3-15
Analyzer
DST100 N/A
DST 40dB DTS100- N/A N/A
40dB-N
Attenuator
Hewlett Hewlett N/A
Packard RF | 8120-6192 | 01428251 N/A
Packard Cable

*statement of traceability: The RF Laboratory of Shenzhen Zoom Rel Testing
Technology Co., Ltd attest that all calibration have been performed per the NVLAP
requirements , traceable to NIST.

13.3 Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an

external DC power supply and the RF output was connected to a Spectrum Analyzer via
feed-through attenuators. The EUT was placed inside the temperature chamber. The DC
leads and RF output cable exited the chamber through an opening made for the purpose.
After the temperature stabilized for approximately 150 minutes, the frequency output was
recorded from the counter.

Frequency Stability vs. Voltage: An external variable DC power supply Source. The
voltage was set to 115% of the nominal value and was then decreased until the
transmitter light no longer illuminated; i.e., the end point. The output frequency was
recorded for each voltage.

13.4 Environmental Conditions

Normal condition: 25° C
Relative 0
Humidity: S4%

ATM Pressure: 1011 mbar

13.5 Test Result: Pass
13.6 Test Mode: Transmitting GSM
13.7 Test Data

13.7.1 Frequency Stability Versus Temperature
ANT 1
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Report No.:RP20170314030_01

Frequency Stability vs.
Temperature
Power Frequenc .
Temp%rature Supplied Meqasurey L||_|rrz1|t Result
VDC Error Hz

f=869.2MHz
-40 -48 -0.52 43.46 PASS
-30 -48 1.35 43.46 PASS
-20 -48 -0.45 43.46 PASS
-10 -48 -0.28 43.46 PASS
0 -48 -1.56 43.46 PASS
10 -48 0.87 43.46 PASS
20 -48 0.55 43.46 PASS
30 -48 2.45 43.46 PASS
40 -48 -0.17 43.46 PASS
50 -48 -0.82 43.46 PASS
95 -48 -0.33 43.46 PASS

f=881.8MHz
-40 -48 1.24 44.09 PASS
-30 -48 2.52 44.09 PASS
-20 -48 -0.24 44.09 PASS
-10 -48 -1.56 44.09 PASS
0 -48 -0.45 44.09 PASS
10 -48 1.41 44.09 PASS
20 -48 2.84 44.09 PASS
30 -48 1.47 44.09 PASS
40 -48 -1.67 44.09 PASS
50 -48 0.97 44.09 PASS
55 -48 1.43 44.09 PASS

f=893.8MHz
-40 -48 1.57 44.69 PASS
-30 -48 0.68 44.69 PASS
-20 -48 -1.47 44.69 PASS
-10 -48 -0.24 44.69 PASS
0 -48 0.67 44.69 PASS
10 -48 -1.59 44.69 PASS
20 -48 -1.96 44.69 PASS
30 -48 0.53 44.69 PASS
40 -48 -1.47 44.69 PASS
50 -48 -0.34 44.69 PASS
55 -48 1.67 44.69 PASS

ANT4
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Report No.:RP20170314030_01

Frequency Stability vs.

Temperature
Powgr Frequency Limit
Temperature ‘C | Supplied Measure Hy Result
VDC Error Hz

f=869.2MHz
-40 -48 -1.57 43.46 PASS
-30 -48 2.54 43.46 PASS
-20 -48 -0.61 43.46 PASS
-10 -48 -0.67 43.46 PASS
0 -48 -1.47 43.46 PASS
10 -48 1.22 43.46 PASS
20 -48 0.13 43.46 PASS
30 -48 1.56 43.46 PASS
40 -48 -1.34 43.46 PASS
50 -48 -2.14 43.46 PASS
55 -48 -0.88 43.46 PASS

f=881.8MHz
-40 -48 0.45 44.09 PASS
-30 -48 -2.54 44.09 PASS
-20 -48 0.84 44.09 PASS
-10 -48 -1.21 44.09 PASS
0 -48 -2.34 44.09 PASS
10 -48 -0.54 44.09 PASS
20 -48 1.32 44.09 PASS
30 -48 1.54 44.09 PASS
40 -48 1.66 44.09 PASS
50 -48 1.23 44.09 PASS
55 -48 -0.58 44.09 PASS

f=893.8MHz
-40 -48 -0.87 44.69 PASS
-30 -48 -1.21 44.69 PASS
-20 -48 1.54 44.69 PASS
-10 -48 1.68 44.69 PASS
0 -48 1.36 44.69 PASS
10 -48 1.20 44.69 PASS
20 -48 -1.33 44.69 PASS
30 -48 1.06 44.69 PASS
40 -48 -0.85 44.69 PASS
50 -48 -0.65 44.69 PASS
55 -48 -0.69 44.69 PASS

---End of Report---
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