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1. Test standards and Report version
1.1. Applicable Standards

The tests were performed according to following standards:

FCC Part 22:PRIVATE LAND MOBILE RADIO SERVICES.

FCC Part 24:PUBLIC MOBILE SERVICES

FCC Part 27:MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES

TIA/EIA 603 D June 2010:Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards.

FCC Part 2.FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES AND REG-
ULATIONS

971168 D01 Power Meas License Digital Systems v02r02:provides a methodology for fully characterizing the
fundamental power of wideband (> 1 MHz) digitally modulated RF signals acceptable to the FCC for
demonstrating compliance for licensed transmitters.

1.2. Report version

Version No. Date of issue Description

00 Jun. 27, 2017 Original
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2. Test Description
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2017-06-27

Test Iltem

Section in CFR 47

Result

RF Output Power

Part 2.1046
Part 22.913(a)
Part 24.232(c)

Part 27.50

Pass

99% & -26 dB Occupied Bandwidth

Part 2.1049
Part 22.917(b)
Part 24.238(b)

Pass

Conducted Spurious Emissions

Part 2.1051
Part 22.917
Part 24.238
Part 27.53

Pass

Band Edge

Part 2.1051
Part 22.917
Part 24.238
Part 27.53

Pass

ERP and EIRP

Part 22.913(a)
Part 24.232(b)

Pass

Radiated Spurious Emissions

Part 2.1053
Part 22.917
Part 24.238
Part 27.53

Pass

Frequency stability vs. temperature

Part 2.1055(a)(1)(b)
Part 22.255
Part 24.235

Part 27.54

Pass

Frequency stability vs. voltage

Part 2.1055(d)(1)(2)
Part 22.255
Part 24.235

Part 27.54

Pass

Peak-Average Ratio

Part 24.232
Part 27.50

Pass

Note: The measurement uncertainty is not included in the test result.
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3. SUMMARY

3.1. Client Information
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Applicant: Shenzhen Neoway Technology Co., Ltd.

Address: 4F-2#,Lian Jian Science & Industry Park,Huarong Road,Dalang Street,
' Longhua New District,Shenzhen City,Guandong Province,P.R.China

Manufacturer: Shenzhen Neoway Technology Co., Ltd.

Address: 4F-2#,Lian Jian Science & Industry Park,Huarong Road,Dalang Street,

Longhua New District,Shenzhen City,Guandong Province,P.R.China

3.2. Product Description

Name of EUT: LTE Module

Trade Mark: Neoway

Model No.: N720

Listed Model(s): -

IMEL: 869235021680512
Power supply: DC 5V

Adapter information: -

Hardware version: 1750-v1.1

Software version:

N720_EABOCM_BZ_CTA_V001A_20170120

2G:

Support Network:

GSM, GPRS, EGPRS

Support Band:

GSM850, PCS1900

Modulation:

GSM/GPRS/EGPRS: GMSK
EGPRS: 8PSK

Transmit Frequency:

GSM850: 824.20MHz-848.80MHz
PCS1900: 1850.20MHz-1909.80MHz

Receive Frequency:

GSM850: 869.20MHz-893.80MHz
PCS1900: 1930.20MHz-1989.80MHz

GPRS Class: 12
EGPRS Class: 12
3G:

Operation Band:

FDD Band Il and FDD Band IV, FDD Band V

Power Class:

Power Class 3

Modilation Type:

QPSK/16QAM/64QAM/HSUPA/HSDPA

DC-HSUPA Release Version:

Not Supported
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3.3. Operation state
» Test frequency list
GSM850 PCS1900
Channel Frequency (MHz) Channel Frequency (MHz)
128 824.20 512 1850.20
190 836.60 661 1880.00
251 848.80 810 1909.80
FDD Band Il FDD Band IV FDD Band V
Channel Frequency (MHz) Channel Frequency (MHz) Channel Frequency (MHz)
9262 1852.4 1313 1712.6 4132 826.40
9400 1880.0 1450 1740.0 4183 836.60
9538 1907.6 1512 1752.4 4233 846.60
» Test mode

For RF test items

The EUT has been tested under typical operating condition. The Applicant providessoftware to control the
EUT for staying in continoustransmitting and receiving mode for testing.

3.4. EUT configuration
The following peripheral devices and interface cables were connected during the measurement:

@® - supplied by the manufacturer

O - supplied by the lab

@ | Test Fixture Manufacturer : Shenzhen Neoway Technology Co.,Ltd.
Model No. : N720-DMEO-V1.2
@ | Antenna Manufacturer : Shenzhen Neoway Technology Co.,Ltd.
Model No. : CS-G10-5F3-LE, Antenna Gain is 0dBi
@ | Adapter Manufacturer : Shenzhen Neoway Technology Co.,Ltd.
HH-0500300A
Model No. : Input: 100-240Va.c., 50/60Hz,

Output: 5.0vd.c., 3A

Note:All the LTE Module test is test with the Fixture(N720-DMEO-V1.2) and the antenna(CS-G10-5F3-LE)

3.5. Modifications
No modifications were implemented to meet testing criteria.
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4. TEST ENVIRONMENT
4.1. Address of the test laboratory

Laboratory:Shenzhen Huatongwei International Inspection Co., Ltd.
Address: 1/F, Bldg 3, Hongfa Hi-tech Industrial Park, Genyu Road, Tianliao, Gongming, Shenzhen, China
Phone: 86-755-26748019 Fax: 86-755-26748089

4.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L1225

Shenzhen Huatongwei International Inspection Co., Ltd. has been assessed and proved to be in compliance
with CNAS-CLO01 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC17025:
2005 General Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA-Lab Cert. No.: 3902.01

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:
2005 General Requirements for the Competence of Testing and Calibration Laboratories and any additional
program requirements in the identified field of testing.

FCC-Registration No.: 317478

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully
described in a report filed with the FCC (Federal Communications Commission). The acceptance letter from
the FCC is maintained in our files. Registration 317478.

IC-Registration No.: 5377B

Two 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements with
Registration No. 5377B.

ACA

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our A2LA accreditation.

Report Template Version: HOO (2016-08)
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4.3. Equipments Used during the Test
Output Power(Conducted) &Occupied Bandwidth&Emission Bandwidth&Band Edge
Compliance&Conducted Spurious Emission
No. |Equipment Manufacturer Model No. SerialNo. Last Cal.
1 ggll\\ﬂln%i%iﬁg&o Rohde&Schwarz CMU200 112012 2016/11/13
2 |Spectrum Analyzer Rohde&Schwarz FSU26 201141 2016/11/13
3 |Splitter Mini-Circuit ZAPD-4 400059 2016/11/13
Frequency Stability
No. |Equipment Manufacturer Model No. SerialNo. Last Cal.
1 ggll\\ﬂln%i%iﬁg&o Rohde&Schwarz CMU200 112012 2016/11/13
2 |Spectrum Analyzer Rohde&Schwarz FSU26 201141 2016/11/13
3 |Climate Chamber ESPEC EL-10KA 05107008 2016/11/13
4  [Splitter Mini-Circuit ZAPD-4 400059 2016/11/13
Output Power (Radiated) & Radiated Spurious Emission
No. [Equipment Manufacturer Model No. SerialNo. Last Cal.
1 [ A0 Rohde&Schwarz  |CMU200 112012 2016/11/13
2 |Spectrum Analyzer Rohde&Schwarz FSU26 201141 2016/11/13
3 HORNANTENNA ShwarzBeck 9120D 1012 2016/11/13
4 HORNANTENNA ShwarzBeck 9120D 1011 2016/11/13
5 |Ultra-Broadband Antenna  [ShwarzBeck VULB9163 538 2016/11/13
6  |Ultra-Broadband Antenna  |ShwarzBeck VULB9163 539 2016/11/13
7 TURNTABLE MATURO TT2.0 N/A
8 ANTENNA MAST MATURO TAM-4.0-P N/A
9 |EMI Test Software Audix E3 N/A N/A
10 |EMI Test Receiver Rohde&Schwarz ESIB 26 100009 2016/11/13
11 |RF Test Panel Rohde&Schwarz TS /RSP 335015/ 0017 [2016/11/13
12 |High pass filter Compliance Direction | ¢ 34202 2016/11/13
systems
13 |Splitter Mini-Circuit ZAPD-4 400059 2016/11/13
14 |Horn Antenna SCHWARZBECK BBHA9170 25841 2016/11/13
15 |Horn Antenna SCHWARZBECK BBHA9170 25842 2016/11/13
16 [Preamplifier ShwarzBeck BBV 9718 BBV 9718 2016/11/13
17 |Broadband Preamplifier ShwarzBeck BBV743 9743-0079 2016/11/13
18 [Signal Generator Rohde&Schwarz SMF100A 101932 2016/11/13
19 |[Amplifer compliance Direction |5 \p1 4060 120 2016/11/13
systems
20 |TURNTABLE ETS 2088 2149 2016/11/13
21 |ANTENNA MAST ETS 2075 2346 2016/11/13
22 |[HORNANTENNA Rohde&Schwarz HF906 100068 2016/11/13
23 |HORNANTENNA Rohde&Schwarz HF906 100039 2016/11/13

The calibration interval was one year.
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4.4. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature/Tnor: 15~35°C
lative Humidity 30~60 %
Air Pressure 950-1050 hPa

4.5. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to TR-100028-01"Electromagnetic
compatibilityand Radio spectrum Matters (ERM);Uncertainties in the measurementof mobile radio equipment
characteristics;Part 1’and TR-100028-02 “Electromagnetic compatibilityand Radio spectrum Matters
(ERM);Uncertainties in the measurementof mobile radio equipment characteristics;Part 2 “ and is
documented in the Shenzhen Huatongwei International Inspection Co., Ltd quality system acc. to DIN EN
ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may result
in additional deviation. The manufacturer has the sole responsibility of continued compliance of the device.

Hereafter the best measurement capability for Shenzhen Huatongwei laboratory is reported:

Test Items MeasurementUncertainty Notes
Frequency stability 25 Hz Q)
Transmitter power conducted 0.57 dB (1)
Transmitter power Radiated 2.20dB (1)
Conducted spurious emission 9KHz-12.75 GHz 1.60 dB 1)
Conducted Emission 9KHz-30MHz 3.39dB (1)
Radiated Emission 30~1000MHz 4.24 dB Q)
Radiated Emissio 1~18GHz 5.16 dB (1)
Radiated Emissio 18-40GHz 5.54 dB (1)
Occupied Bandwidth | e Q)
EmissionMask | e 1)
Modulation Characteristc |  —memeeee- 1)
Transmitter Frequency Behavior | —emeeeeee 1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=1.96.

Report Template Version: HOO (2016-08)
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5. TEST CONDITIONS AND RESULTS

5.1. Conducted Output Power

LIMIT
N/A

TEST CONFIGURATION

Communication
EUT Splitter Tester

Power meter

Nete: Measurement sefup for testing on Antenna connector

TEST PROCEDURE

1. The transmitter output port was connected to base station.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator, the path loss was
compensated to the results for each measurement.

3. Set EUT at maximum power through base station.
Select lowest, middle, and highest channels for each band and different modulation.
5. Measure the maximum burst average power.

e

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X] Passed [ ] Not Applicable
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Conducted Power (dBm)
Mode: GSM850 CH128 CH190 CH251
824.2MHz 836.6MHz 848.8MHz
GSM 32.24 32.37 32.52
1TXslot 32.32 32.25 32.34
GPRS 2TXslots 29.79 29.74 29.94
(GMSK) 3TXslots 28.13 28.02 28.14
4TXslots 26.89 26.79 26.96
1TXslot 32.29 32.15 32.39
EGPRS 2TXslots 29.76 29.71 29.92
(GMSK) 3TXslots 28.32 28.21 28.17
4TXslots 26.77 26.85 26.92
1TXslot 26.58 26.74 26.37
EGPRS 2TXslots 25.68 25.74 25.77
(8PSK) 3TXslots 24.69 24.95 24.87
4TXslots 23.66 23.68 23.84
Conducted Power (dBm)
Mode: PCS1900 CH512 CH661 CH810
1850.2MHz 1880.0MHz 1909.8MHz
GSM 30.64 30.45 30.76
1TXslot 30.62 30.38 30.48
GPRS 2TXslots 28.92 28.25 28.47
(GMSK) 3TXslots 26.89 26.92 26.67
4TXslots 25.87 25.59 25.63
1TXslot 30.15 30.37 30.29
EGPRS 2T Xslots 28.90 28.31 28.29
(GMSK) 3TXslots 26.76 26.58 26.77
4T Xslots 25.80 25,51 25.62
1TXslot 26.43 26.52 26.37
EGPRS 2TXslots 25.37 25.84 25.96
(8PSK) 3TXslots 24.58 24.75 24.63
4T Xslots 23.88 23.94 23.89
WCDMA Band V WCDMA Band I
Conducted Power (dBm) Conducted Power (dBm)
slece CH4132 | CH4183 | CH4233 | CH9262 | CH9400 | CH9538
826.4 836.6 846.6 1852.4 1880.0 1907.6
AMR 12.2K 22.87 22.69 22.58 22.47 22.58 22.32
RMC 12.2K 22.83 22.22 22.61 22.32 22.54 22.25
Subtest-1 20.96 20.81 20.71 20.39 20.83 20.42
Subtest-2 20.79 20.64 20.62 20.23 20.66 20.23
HSDPA Subtest-3 20.79 20.65 20.55 20.23 20.65 20.18
Subtest-4 20.52 20.35 20.34 19.94 20.34 20.03
Subtest-1 20.41 20.22 20.23 19.81 20.25 19.94
Subtest-2 20.25 20.11 20.02 19.73 20.17 19.77
HSUPA Subtest-3 20.16 20.02 19.98 19.62 20.02 19.63
Subtest-4 20.10 19.94 19.92 19.52 19.98 19.65
Subtest-5 20.04 19.94 19.83 19.51 19.94 19.52
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WCDMA Band IV

Conducted Power (dBm)

el CH1313 CH1450 CH1512
1712.60 1740.0 1752.40
AMR 12.2K 22.32 22.41 22,58
RMC 12.2K 22.28 22.40 22.43
Subtest-1 20.31 20.62 20.83
Subtest-2 20.30 20.44 20.66
HSDPA Subtest-3 20.30 20.43 20.68
Subtest-4 20.01 20.52 20.36
Subtest-1 19.97 20.03 20.25
Subtest-2 10.75 10.97 20.13
HSUPA Subtest-3 10.63 19.81 20.24
Subtest-4 10.58 19.75 19.93
Subtest-5 10.57 19.70 10.95
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5.2. 99% & -26 dB Occupied Bandwidth

LIMIT
N/A

TEST CONFIGURATION

Communication
EUT Splitter Tester

SPA

Note: Measurement sefup for festing on Antenna connector

TEST PROCEDURE

1. The EUT's output RF connector was connected with a short cable to the spectrum analyzer
2. RBWwas set to about 1% of emission BW, VBW= 3 times RBW.

3. -26dBc display line was placed on the screen (or 99% bandwidth), the occupied bandwidth isthe delta
frequency between the two points where the display line intersects the signal trace.

TEST MODE:
Please refer to the clause 3.3

TESTRESULTS

X Passed [ ] Not Applicable

Report Template Version: HOO (2016-08)
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EUT Mode Channel Frequency (MHz) 2t Occafzzl;andwidth -26dB(Ear;()jWidth
128 824.20 240.76 309.70
c?gm;?)o 190 836.60 241.76 311.90
251 848.80 242.76 314.70
128 824.20 243.76 320.10
(GGMPSRKS,fgﬁ)t) 190 836.60 244.76 316.30
251 848.80 242.76 318.80
N 128 824.20 243.76 321.90
EPSK 1500 190 836.60 242.76 325.20
251 848.80 241.76 323.60
512 1850.20 242.76 312.10
Fzgf/ll;%o 661 1880.00 242.76 314.10
810 1909.80 239.76 309.30
512 1850.20 243.76 313.40
(ggglf’ﬁ%?gt) 661 1880.00 242.76 314.70
810 1909.80 243.76 310.60
512 1850.20 240.76 321.50
éﬁéiiggg 661 1880.00 243.76 321.20
810 1909.80 240.76 310.30
9262 1852.40 4125.87 4708.00
WCDMA Band Il 9400 1880.00 4115.88 4699.00
9538 1907.60 4115.88 4692.00
1313 1712.60 4115.88 4700.00
WCDMA Band IV 1450 1740.00 4115.88 4715.00
1512 1752.40 4125.87 4729.00
4132 826.40 4145.85 4759.00
WCDMA Band V 4183 836.60 4145 85 4762.00
4233 846.60 4145.85 4762.00




Report No.:

TRE1706002501

Page:

15 of 61

Issued: 2017-06-27

GSM850 For GMSK Moudlation
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GPRS850 For GMSK Moudlation

RefLevel 3500 dBm  Offset 11.00 8 ®» RBW 10 kHz
(= Att 2548 SWT 419yt (~7.3 ms) & VBW 30 kH: Mode Auto FFT

mi[1]

i)

50 dbe

50 dbe

CF 824.2 MHz 100.0 kHz/ 1.0 MHz

2 Marker Table

L Function 1 Function Result. |
Occ Bw 243.756243756 kHz

1 z
1 24,0781 22 MHz

T2 1 824321678 MHz
1

D1 M1
il S
L L JE 17:50:37

Do 24, SUNENT 1756027

Channel 128

Multiview | Spectrum m

el Level 35,00 dEm  Offet 11.00 8 = RBW 10 krz
= Art 2546 SWT 415 s {~7.3 ms) @ VBW 30 kH:  Mode futs FET
oi[1]
i = mif1]
20 d
g
My
y/
a 7
fi h
/ \
s ./ L8
o S
20 = L \
k
<30 L
o N
40 dae 8
30 dhe
40 dpe= i
[CF 836.6 MHz 1001 pts 100.0 kHz/ 1.0 MHZ
2 Marker Table ; . I
3 X L Fumnction Fundction Result
M1 1 z I.bﬁi‘i
i 1 B35, 478122 MHz 15,32 dBm Occ B 244.755244755 kHz
T2 1 836722877 MHz 14,41 dBm
D1 M1 1 316.3 kHz 0.18 dB

— T TR
L L Jr—- - 10:00:53

Do 24, SUNANT 180053

Channel 190

Multiview | Spectrum 1— m

Il‘\:f‘l‘.gve‘l 35.00dBm  Offset 11.00 8 ®» RBW 10 kHz
(= Att 2548 SWT 419yt (~7.3 ms) & VBW 30 kH: Mode Auto FFT
sif1]
na Al
. oi[1]
20 -
T
o {
10 &
- -
- 4 \
J
a0 L 3
0 i e =
30 dies
40 g .
CF 848.8 MHz 1001 pis 100.0 kHz/ 1.0 MHz
2 Marker Table | | |
H X L Function Furction Result
M1 1 X z I.%ﬂ;
i 1 B4B.679121 MHz 14,57 dBm Occ B 242.757242757 kHz
T2 1 548001878 MHz 14,33 dBm
o1 M1 1 318.8 kHz -0.49 dB
N1 T A
L il Jr—- - 100200
Do 24, SUNCONT 10000

Channel 251

Report Template Version: HOO (2016-08)



Report No.:

TRE1706002501

Page: 17 of 61 Issued: 2017-06-27

EGPRS850 For 8PSK Moudlation

ultiVie | Spectrum
RefLevel 3500 dBm  Offset

1100 8 » RBW 10 kHz

(= Att 2548 SWT 419yt (~7.3 ms) & VBW 30 kH: Mode Auto FFT
sifi]
w24
e 1)1}
20
i
o
i L
10 — -
20 ? Y
N
a0 =
0 dom—" s
30 b
40 g .
CF 824.2 MHz 100.0 kHz/ 1.0 MHz
2 Marker Table
3 L Function 1 Function Result. |
ML 1 z
Tl 1 24,0781 22 MHz Occ Bw 243.756243756 kHz
T2 1 824301878 MHz
o1 M1 1 321.9 kHz
N1

Do 24, SUNANT 180650

L L

Channel 128

[e2

Multiview = Spectrum
RefLevel 3500 dBm  Offset 11.00 8 ®» RBW 10 kHz
(= Att 2548 SWT 419yt (~7.3 ms) & VBW 30 kH: Mode Auto FFT
sif1] 130 dibny
FI6,ATEEO0 MH;|
i 2 e oi[1] 0,46 db|
325,200 Hz
S .
\,
y Ny
o 5
7 5
/ \
10 L P
/ i
20 7 =y
a0 - J [ ~
e \
0 n o=
30 b
40 dpe= i
CF 836.6 MHz 1001 pis 100.0 kHz/ 1.0 MHz
2 Marker Table | | |
H L L Function Furction Result
M1 1 z l.%
i 1 B36.478122 MHz 14.64 dBm Occ B 242.757242757 kHz
T2 1 836720870 MHz 15,38 dBm
o1 M1 1 325.2 kHz 0.46 dB
)i Wﬂ
L J Jr—- - 10:06:03
Do 20, UNCONT 1E0G03

Channel 190

Multiview | Spectrum

RefLevel 35

.00 dBm  Offset 11.00 8 = RBW 10 krz
= Are 2546 SWT 415 s {~7.3 ms) @ VBW 30 kH:  Mode futs FET
sif1]
@
- — ey D11
s -,
o .. ‘ r _x
7 \
A
10 <f an
20 .". ',.
a0
J
30 b
40 dpe= i
[CF 638.8 MHz 1001 pts 100.0 kHz/ 1.0 MHZ
2 Marker Table ; . I
H X L Function Furction Result
M1 1 z l.w‘i
i 1 B48.679121 MHz 15,24 dBm Occ B 241.758241758 kHz
12 1 B8, 920679 MHz 14,60 dBm
o1 M1 1 323.6 kHz dB
)i ﬁl‘-—mﬂ
L J Jr—- - 104:44
Do 20, SUNONT 1604044

Channel 251

Report Template Version: HOO (2016-08)




Report No.:

TRE1706002501

Page: 18 of 61 Issued: 2017-06-27

PCS1900 For GMSK Moudlation

10 =

oi[1]

A0 B

20 B

30 b

41 B

30 dBes

50 dbe

CF 1.8502 GHz

100.0 kHz/ Span 1.0 MHz

2 Marker Table

I Rel | Trc
[ 1
T 1
T2 1
[T M1 1

Function Result. |

242.757242757 kHz

Do 24, SUNCONT 1810250

MultiView | Spectrum

Ref Level 2000 d8m  Offsel
dB SwWT

M1

1.0% dim|
1.879841800 GHz|

D1[1] 1.53 dB|

314,100 kHz|

-0 dim

-30 dbin
0 i
50 dim

-0 dim

M,
e Yan P

LF 1.88 GHz

1001 pts 100,0 kHz / Span 1.0 MHz

2 Marker Table

1
1
T2 1
1

T a7seai ahz

Function Result |
242.757242757 kHz

Fungtion |

oS dam
m
10.05 dBm

.49 dBm
1.52 dB

1.879ETG1 2 GHz O Bw

1.88012188 GHz
314.1 kHz

Date: 26.JUNANT 1000234

Moasuring...

Channel 661

MultiView | Spectrum

Pl Level 200 Offset
T SW

MI[1] 0,28 dii|
N 1.209648000 GHz
20 f = D1[1] 0,31 di|
- pY 309.300 kiHz
10
0 g HE 0120 diar
10 df -
20 diim =
ey
30 dlim
P — |
L
-50 dbm-
&0 dlim
GF 1.9098 GHz 1001 pts 100,0 kHz /- Span 1.0 MHz
2 Marker Table
Jmmzumlﬁ_a%}%;_ﬁ | V%ﬂ%ﬁ_ | Function | Function Result |
M1 1 o 8 z 0.2 m
T1 1 1.909658012 GHz 10.74 dBm O Bw 239.76023976 kHz
T2 1 1.909%1988 GHz 9.92 dBm
5] M1 1 209.3 kHz -0.31 dB
L :: Maasuring... LU 0418

Date: 26.JUNANT 100418

Channel 810

Report Template Version: HOO (2016-08)




Report No.:

TRE1706002501

Page: 19 of 61

Issued:

GPRS1900 For GMSK Moudlation

2017-06-27

MultiView | Spectrum
00 dgm - Offset 2.00 dE & RBW 10 kHz
de_ SWIT
26,100 dam ———0.z1 dbry
ke 850048
204 - 1f1] 33
313,400 kHz
10
10 df
i e
haY
-20 diimn =
b
\.
e |
30 dlim -\
-+ dan ————
-50 dbm-
&0 dlim
CF 1.8502 GHz 1001 pts 100.0 kHz / Span 1.0 MHz
2 Marker Table ]
Type Tro = | Y-V | Fungtion | Funition Result |
[ 1 GHz -0.21 m
T 1 007912 GHz 10.17 dBm oo Bw 243.756243756 kHz
2 1 1.85032288 GHz 2.78 dBm
5] M 1 213.4 kHz -0.33 dB
L 1L Moasuring... " e 0 10:11

Date: 26.JUN21T 10010:11

Channel 512

)

MultiView | Spectrum
Ref Level 2500 d3m  Offset
de_ SWIT
] 0,93 dfar|
R - 1.879842000 GHz
20 — = D1[1] 1.13 dB|
I \ 314.700 kHz
1,7 Iy
10 > -
o v 41608 —
10 oy K
e
=20 dbm- j..l"
|/
30 dlim
~ ..f\.r’ A = A
40 diim o e
bt
-50 dbm-
&0 dlim
CF 1,88 GHz 1001 pts 100.0 kHz / Span 1.0 MHz
2 Marker Table ]
Type | Ref | Tro = | XY= | Fungtion | Funition Result |
M1 1 B79 GHz -0.93 dBm
T1 1 1.879ETG1 2 GHz 9.70 d&m O Bw 242.757242757 kHz
2 1 1.88012188 GHz 8.79 dBm
5] M1 1 314.7 kHz 1.13 dB
PR Y
L 1L soasuring...  ERRRERENE &0 10607

Date: 26.JUNANT 100716

Channel 661

MultiView | Spectrum

Pl Level 200
T

Offset
SW

0,100 di|
o 1.9096456700 GHz|
20 - D1[1] 0.27 de|
] 310,600 kHzl
10
Bt
10 df
=20 dbm-
-30 dim s
Sy

=+ dn———~ =
-50 dbm-
&0 dlim
GF 1.9098 GHz 1001 pts 100,0 kHz /- Span 1.0 MHz
2 Marker Table ]
_Type | Ref | Trc | = | a_‘%xgj e | Function | Function Result

M1 1 9096 GHz .10 dBm

T1 1 19096791 2 GHz 9.59 dBm O Bw 243.756243756 kHz

2 1 1.90992288 GH2 0.72 dBrm
5] M1 1 3 Hz -0.27 d

Date: 26.JUNANT 1000615

Moasuring...

Channel 810




Report No.:  TRE1706002501 Page: 20 of 61 Issued: 2017-06-27

EGPRS1900 For 8PSK Moudlation

MultiView | Spectrum 1
00 dgm - Offset 2.00 dE & RBW 10 kHz
de_ SWIT
19 dlfiar|
1.850034900 GHz|
204 1f1] 0,79 de|
371,500 kHz
10
- 2 0650 de:
10 df -
o]
=20 dbm-
30 dlim
-y
— =)
40 b B s ——
e
-50 dbm-
&0 dlim
CF 1.8502 GHz 1001 pts 100.0 kHz / - Span 1.0 MHz
2 Marker Table ]
Type | Ref | Tro K-!,g Eig | Val ﬁ | Fungtion | Funition Result |
M1 1 .8500349 GHz -1.09 dBm
T 1 BS00S01 2 G 10.28 dBm oo Bw 240.759240759 kHz
2 1 3.85 dBm
5] M 1 0.79 dB
PR Y
L 1L Moasuring... " e 1518

Date: 26.JUNANT 10012013

Channel 512

MultiView | Spectrum 1
Ref Level 2500 d3m  Offset 00 iz
48 SWT  419us
~ 0,95 dfiar|
e 1.879836600 GHz
20 7 D1[1] 0.16 dB
il 371.200 kH|
T1 1
10 3
o 4
- 2 0660 de: 7T T
Il N
10 df J %
~ J.'. 4
™
=20 dbm- ._/
."I
30 diim - . e
~ \.\v-\. -
et ey,
440 diu- g T .
-50 dbm-
&0 dlim
CF 1,88 GHz 1001 pts 100.0 kHz / - Span 1.0 MHz
2 Marker Table ]
Type | Ref | Tro = | | Fungtion | Funition Result |
[ 1 8798366 GHz
T1 1 1.87987912 GHz O Bw 243.756243756 kHz
2 1 1.8801 2288 GHz
5] M1 1 321.2 kHz
PR Y
L 1L soasuring...  ERRRERENE &0 1013

Date: 26.JUNANT 1001303

MultiView | Spectrum
Ref Level 2500 4 Offset
t SW
s MI[1] 0,07 dii|
FAW S ANy AN 1.909648700 GHz
- P - o1[1] 0.01 d8|
dnd S 310,300 kHzl
10
]
10 df
20 diim "\’
\\
30 dlim
- -
=4 dhn— e
-50 dbm-
&0 dlim
GF 1.9098 GHz 1001 pts 100,0 kHz /- - Span 1.0 MHz
2 Marker Table ]
Type | Ref | Tro X-Val ;Jg‘ | = | Fungtion | Funition Result |
M1 1 8096487 GHz ﬁ%%
T1 1 1.90968012 GHz 9.97 dBm O Bw 240.759240759 kHz
2 1 1.90992088 GH2 0.5 dBrm
5] M1 1 210.3 kHz 0.01 dB
Mpasuring...

Date: 26.JUNANT 10014016

Channel 810




Report No.:

TRE1706002501

Page: 21of6

1 Issued:

WCDMA Band I

MultiView || Spectrum

Rel Level 36.00 dSm
Abt g

Olfset
SWT

11.00¢8 = RBW 100 kHz

§01 ms @ YVBW T00 kHz  Mode futo Swee

Mi[1] 10,17 dEsm)|

1.85004200 GHz|
D[] B

0 b

-10 ]

0 s

CF 1.8524 GHz

1001 pts

1.0 MHz/

Span 10.0 MHz

2 Marker Table
Lk Ref | Trc
1

1
T2 1
o1 M1 1

H-Value |

Function 1 Function Result I

¥ -Wakue
. z -10.13 dBm
1.8503321 6.66 dBm
1.8544579 GHz 6.50 dBm
4.708 MHz -0.19 dB

Occ Bw

4.125874126 MHz

D 24.JUM 20T 14:17:54

Maasuring...

Channel 9262

MultiView || Spectrum

1

Rel Level 56.00 c5m  Offset 11.00 &6 = RBW 100 kHz
At 15 a8 SWT 41 84 ps (~6.9 ms) & VBW 300 kHz  Mode Auto FFT
| L.69900 MHz|
] -
" = o - 1
w =
0 cber .
L0 o '|‘I ! = =
20 ol 7
- - ot . ! ™
30 s e —
40 (B
50 dBs
50 R
[CF 1,68 GHz 1001 pts 1.0 MHz,/ ‘ n 1
2 Marker Table |
Type | Ref | Trc | H-Value | ¥-Value | Function 1 Function Result |
Mi 1 1,87765 GHz -10.52 dBm
Ti 1 1.8779421 GHz 6.20 dBm Ot Bw 4.115884116 MHz
T2 1 1. BB20579 GHz 5.55 dBm
D1 M1 1 4.699 MHz 0.09 dB
i Maasuring... EUANANAND W0

D 24.JUM 2017 14:19041

Channel 9400

Multiview | Spectrum
Rel Level 36.00 d8m
At L -1

Olfset
SWT

11,00 6B = RBW 100 kHz

41.84 ms) & VBW 300 LMz Mode Suto FET

1.00 db|
2.69200 MHz

0 b

e

40 s

0 s

CF 1.9076 GHz

1001 pts 1.

0 MHz Span 10.0 MHz

2 Marker Table
Lk Ref | Trc
1
1
T2 1
[+3 M1 1

H-Value | W-Vakie |

Function 1 Function Result I

z -10.83 dBm
6.03 dBm
2 5.53 dBm

-1.00 dB

1.9055421 Occ Bw
1.9096579

:
4.692 MHz

4.115884116 MHz

D 24.JUM 20T 14:20058

Maasuring... e

Channel 9538

Report Template Version: HOO (2016-08)

2017-06-27




Report No.:

TRE1706002501

Page: 22of 61

Issued: 2017-06-27

WCDMA Band IV
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5.3. Conducted Spurious Emissions
LIMIT

Part 24.238 and Part 22.917 specify that 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 specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P)
dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

TEST CONFIGURATION

Comuminication
EUT Spli"ﬂ'!.' Tester

Spectrum Analyzer

TEST PROCEDURE

1. The RF output of the transceiver was connected to a spectrum analyzer through appropriateattenuation.

2. The resolution bandwidth of the spectrum analyzer was set at 1LMHz, sufficientscans were taken to show
the out of band Emissions if any up to 10th harmonic.

3. For the out of band: Set the RBW= 1MHz, VBW = 3MHz, Start=30MHz, Stop= 10th harmonic.
TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X] Passed ] Not Applicable

Note:Worst case at GSM850/PCS1900
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PCS1900
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5.4. Band Edge
LIMIT

Part 24.238 and Part 22.917 specify that 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 specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P)
dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

TEST CONFIGURATION

C O ie Ao
EUT S-plilh:'!.' Tester

Spectrum Analyzer

TEST PROCEDURE
1. The RF output of the transceiver was connected to a spectrum analyzer through appropriateattenuation.
2. For the bandedge: 2G:Set the RBW=3KHz, VBW = 10KHz, Sweep time= Auto

3G: Set the RBW=100KHz, VBW = 300KHz, Sweep time= Auto

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X] Passed ] Not Applicable
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GSM850
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Frequency(MHz) Values(dBm) (dBm)
128 824.2 824 -15.72 -13.00 Pass
251 848.8 849 -17.90 -13.00 Pass
GPRS850
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Frequency(MHz) Values(dBm) (dBm)
128 824.2 824 -15.11 -13.00 Pass
251 848.8 849 -17.53 -13.00 Pass
EGPRS850
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Frequency(MHz) Values(dBm) (dBm)
128 824.2 824 -14.89 -13.00 Pass
251 848.8 849 -17.94 -13.00 Pass
PCS1900
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Frequency(MHz) Values(dBm) (dBm)
512 1850.2 1850 -15.81 -13.00 Pass
810 1909.8 1910 -18.07 -13.00 Pass
GPRS1900
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Freguency(MHz) Values(dBm) (dBm)
512 1850.2 1850 -15.45 -13.00 Pass
810 1909.8 1910 -18.79 -13.00 Pass
EGPRS1900
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Frequency(MHz) Values(dBm) (dBm)
512 1850.2 1850 -15.19 -13.00 Pass
810 1909.8 1910 -18.17 -13.00 Pass
WCDMA Band Il
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Frequency(MHZz) Values(dBm) (dBm)
9262 1852.4 1850 -24.64 -13.00 Pass
9538 1907.6 1910 -24.74 -13.00 Pass
WCDMA Band V
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Frequency(MHz) Values(dBm) (dBm)
1313 1712.6 1710 -28.49 -13.00 Pass
1512 1752.4 1755 -31.47 -13.00 Pass
WCDMA Band V
Channel Frequency Measurement Results Limit Verdict
Number (MHz) Frequency(MHz) Values(dBm) (dBm)
4132 826.4 824 -19.75 -13.00 Pass
4233 846.6 849 -20.07 -13.00 Pass
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GSM850

’MultiView | Spectrum 1 B

Ref Level 37.00 dBrm  Offset 12.00 dB & RBW 3 kHz
® Att 25dB & SWT 300 ms & VBW 10 kHz Mode Auto Sweep Count 100/100

1 Frequency Sweep
M1[1] -15.72 dBm|
823,996100 MHz|

30 deém

-10d J L. ‘

ik ",

-30 dB

-40 dBm
My W

-50 dB I;hl‘/ H fffr

5
\
CF 824.0 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
]-[ ] Measuring... ERRERNNED 6 26'1%6:'22;:'1;

Date: 26.JUN.2017 10:29:12

Channel 128
MultiView | Spectrum
Ref Level 37.00 dBm  Offset 12.00 dB ® RBW 3 kHz
@ Att 25dE & SWT 300 ms ® VBW 10kHz Mode Auto Sweep Count 100/100
1R X

1 Frequency Sweep X
M1[1] -17.90 dBm
849,023704 MHz
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T 4
i Y

iy |
-50 dem
LTI
-60 dBm
CF 849.0 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
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Date: 26.JUN.2017 10:23:46
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MultiView | Spectrum 1 [3
Ref Level 37.00 dBm  Offset 12.00 dB & RBW 3 kHz
& Att 25 dB & SWT 300 ms & VBW 10 kHz Mode Auto Sweep Count 100/100
1 Frequency Sweep
M1[1] -15.11 dBm
823,997100 MHz|
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20 dem i
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]-[ ] Measuring... ERRERNNED 6 26'1%6:'223?;;
Date: 26.JUN.2017 10:28:24
Channel 128

Ref Level 37,

MultiView | Spectrum

(-]

00 dBm  Offset 12.00dB ® RBW 3kHz

Count 100/100

@ Att 25 dB = SWT 300 ms & VBW 10 kHz Mode Auto Sweep
1 Frequency Sweep 1Rm 3
M1[1] -17.53 dBm
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EGPRS850

’MultiView 5| Spectrum 1 [3

Ref Level 37.00 dBrm  Offset 12.00 dB & RBW 3 kHz

& Att 25 dB & SWT 300 ms & VBW 10 kHz Mode Auto Sweep Count 100/100

1 Frequency Sweep

M1[1] -14.89 dBm
823,997100 MHz|
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50 d i
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Date: 26.JUN.2017 10:27:34

Channel 128

MultiView | Spectrum 1 B

Ref Level 37.00 dBm  Offset 12.00dB ® RBW 3 kHz
& Att 25 dB & SWT 300 ms & VBW 10 kHz Mode Auto Sweep Count 100/100

TRM Max
M1[1] -17.94 dBm
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1 Frequency Sweep
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MultiView | Spectrum 1 [3
Ref Level 37.00 dBm  Offset 12.00 dB & RBW 3 kHz
& Att 25 dB & SWT 300 ms & VBW 10 kHz Mode Auto Sweep Count 100/100
1 Frequency Sweep L
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Date: 26.JUN.2017 10:31:16
Channel 512
MultiView | Spectrum B
Ref Level 37.00 dBm  Offset 12.00 dB ® RBW 3 kHz
@ Att 25 dB = SWT 300 ms & VBW 10 kHz Mode Auto Sweep Count 100/100
1 Frequency Sweep 1Rm 3
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Date: 26.JUN.2017 10:32:07

MultiView | Spectrum 1 [3
Ref Level 37.00 dBrm  Offset 12.00 dB & RBW 3 kHz
& Att 25 dB & SWT 300 ms & VBW 10 kHz Mode Auto Sweep Count 100/100
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EGPRS1900

’MultiView 5| Spectrum 1 [3

Ref Level 37.00 dBrm  Offset 12.00 dB & RBW 3 kHz
& Att 25 dB & SWT 300 ms & VBW 10 kHz Mode Auto Sweep Count 100/100
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WCDMA Band Il

’MultiView 5| Spectrum 1 [3
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WCDMA Band IV
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WCDMA Band V
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MultiView | Spectrum 1
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5.5. ERP and EIRP

LIMIT

GSM850/WCDMA Band V: 7W ERP
PCS1900/WCDMA Band II: 2W EIRP
TEST CONFIGURATION

S

Receiving Antenna

Allenuator

ARAAA/

SA Signal
Substitute Generator

Antenna
7

{),
0 TS T /N

Receiving Antenna

Attenuator

TR

|

LI

TEST PROCEDURE

1.

EUT was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.0m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz for above 1GHz and RBW=100kHz,VBW=300kHz
for 30MHz to 1GHz,, And the maximum value of the receiver should be recorded as (Pr).

The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the

Report Template Version: HOO (2016-08)



Report No.:  TRE1706002501 Page: 42 of 61 Issued: 2017-06-27

frequency band of interest isconnected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (PMea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (Pr). The power of signal source (PMea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (Pcl) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (PAg) should be recorded after test.

6. The measurement results are obtained as described below:
Power(EIRP)=PMea- PAg - Pcl + Ga
We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power
Amplifier for substituation test; The measurement results are amend as described below:
Power(EIRP)=PMea- Pcl + Ga

7. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.
ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed ] Not Applicable
Mode Channel Antenna Pol. ERP Limit (dBm) Result
\% 31.45
128
H 26.52
Vv 31.84
GSM850 190 38.45 Pass
H 26.78
Vv 31.55
251
H 26.85
\Y 31.88
128
H 26.54
Vv 31.64
GPRS850 190 38.45 Pass
H 26.47
\Y 31.33
251
H 26.48
\Y 26.85
128
H 20.66
\Y 26.43
EGPRS850 190 38.45 Pass
H 20.85
\Y 26.35
251
H 20.37
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Mode Channel Antenna Pol. EIRP Limit (dBm) Result
Y 29.43
512
H 25.36
Y 29.85
PCS1900 661 33.00 Pass
H 25.66
Y, 29.74
810
H 25.37
Y 29.85
512
H 25.46
Y, 29.46
GPRS1900 661 33.00 Pass
H 25.37
Y, 29.46
810
H 25.38
Y, 25.77
512
H 20.62
Y, 25.46
EGPRS1900 661 33.00 Pass
H 20.38
Y, 25.47
810
H 20.38
Mode Channel Antenna Pol. EIRP Limit (dBm) Result
Y 20.43
9262
H 15.74
Y 20.36
WCDMA Band |l 9400 33.00 Pass
H 15.47
Y 20.64
9538
H 15.38
Mode Channel Antenna Pol. EIRP Limit (dBm) Result
\Y 21.43
1313
H 16.52
Y 21.58
WCDMA Band IV 1450 33.00 Pass
H 16.37
Y 21.52
1512
H 16.38
Mode Channel Antenna Pol. ERP Limit (dBm) Result
Y 20.15
4132
H 15.48
Y 20.63
WCDMA Band V 4183 38.45 Pass
H 15.38
Y 20.35
4233
H 15.38
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5.6. Radiated Spurious Emssion
LIMIT

-13dBm

TEST CONFIGURATION

S

Receiving Antenna

Allenuator

ARAAA/

Signal

n Generator

Substitute
Antenna

1?’ all {)
QI AT

Receiving Antenna

—
o

%
e
Al

TR

LA

I

TEST RESULTS

1. EUT was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 1.0m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz for above 1GHz and RBW=100kHz,VBW=300kHz
for 30MHz to 1GHz, And the maximum value of the receiver should be recorded as (Pr).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest isconnected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (PMea) is applied to the input of the
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substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (Pr). The power of signal source (PMea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (Pcl) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (PAg) should be recorded after test.

6. The measurement results are obtained as described below:
Power(EIRP)=PMea- PAg - Pcl + Ga
We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power
Amplifier for substituation test; The measurement results are amend as described below:
Power(EIRP)=PMea- Pcl + Ga

7. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.
ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed [ ] Not Applicable

Note: Worst case at GSM850/PCS1900/WCDMA B2/B4/B5
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GSM850
Spurious Emission
Channel ATEEE : p. Limit (dBm) Result
(MHz) Polarization Level (dBm)
74.92 Vertical -57.43
199.99 \Y -55.11
1486.76 \Y -51.17
-13.00 Pass
1648.51 \Y -51.07
5091.22 \Y -58.87
7487.89 \Y -50.48
128 -
99.88 Horizontal -63.34
243.38 H -57.55
1189.56 H -48.47
-13.00 Pass
1648.51 H -47.83
5286.86 H -58.20
6923.86 H -49.97
74.92 Vertical -58.71
558.73 \Y -52.31
1486.76 \Y -43.26
-13.00 Pass
2076.28 \Y -49.14
5165.60 \Y -55.10
8706.88 \Y -47.44
190 -
56.00 Horizontal -63.56
241.68 H -57.00
1438.56 H -49.36
-13.00 Pass
2309.76 H -49.73
4804.28 H -55.17
8656.52 H -48.06
195.82 Vertical -62.48
558.73 \Y -53.13
1194.80 \Y -54.69
-13.00 Pass
1483.50 \Y -49.19
3387.17 \Y -54.60
7843.58 \Y -46.73
251
74.92 Horizontal -59.30
176.27 H -57.41
1186.95 -57.22
-13.00 Pass
1753.11 H -54.71
4113.73 H -53.61
7798.21 H -46.81
Remark:

1. The emission behaviour belongs to narrowband spurious emission.
2. The emission levels of not record in the report are very lower than the limit and not show in test report.
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PCS1900
Spurious Emission
Channel ATEEE : p. Limit (dBm) Result
(MHz) Polarization Level (dBm)
75.45 Vertical -61.75
199.99 \Y -58.99
1323.32 \Y -44.32
-13.00 Pass
1401.12 \Y -41.31
4113.73 \Y -53.56
6883.81 \Y -47.77
512 -
99.88 Horizontal -57.54
243.38 H -53.89
1186.95 H -50.87
-13.00 Pass
1486.76 H -50.50
4988.90 H -49.15
7753.10 H -46.79
74.40 Vertical -62.26
199.99 \Y -61.75
1490.03 \Y -48.28
-13.00 Pass
1753.11 \Y -46.61
4113.73 \Y -53.22
7866.36 \Y -45.73
661 -
99.88 Horizontal -57.47
239.99 H -57.20
1194.80 H -49.94
-13.00 Pass
1490.03 H -47.02
4113.73 H -53.80
5635.22 H -49.45
74.40 Vertical -63.71
243.38 \Y -59.23
1017.73 \Y -46.18
-13.00 Pass
1401.12 \Y -43.39
5474.12 \Y -57.87
6964.14 \Y -50.23
810 -
99.88 Horizontal -62.32
239.99 H -54.08
1200.06 -46.00
-13.00 Pass
1419.72 H -45.83
4902.82 H -51.54
8581.52 H -45.12
Remark:

1. The emission behaviour belongs to narrowband spurious emission.
2. The emission levels of not record in the report are very lower than the limit and not show in test report.
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WCDMA Band Il
Spurious Emission
Channel ATEEE : p. Limit (dBm) Result
(MHz) Polarization Level (dBm)
53.32 Vertical -64.58
266.61 \Y -48.91
1753.11 \Y -45.86
-13.00 Pass
1935.31 \Y -43.27
3700.48 \Y -63.04
6964.14 \V -50.39
9262
114.11 Horizontal -67.96
266.61 H -50.54
1332.08 H -54.24
-13.00 Pass
1931.06 H -44.14
4945.67 H -60.39
6784.69 H -49.72
74.92 Vertical -70.03
266.61 \Y -53.12
1960.99 \Y -47.19
-13.00 Pass
2612.19 \Y -41.63
3759.98 \Y -62.52
6943.97 \V -50.05
9400
52.21 Horizontal -59.86
266.61 H -53.16
1467.29 H -53.34
-13.00 Pass
1960.99 H -42.68
4846.27 H -61.19
6609.87 H -50.59
50.76 Vertical -61.78
266.61 \Y -49.79
1753.11 \Y -46.13
-13.00 Pass
1987.01 \Y -46.75
6059.03 \Y -51.79
8074.41 \V -49.33
9538
50.76 Horizontal -61.78
266.61 H -53.31
1516.45 H -54.59
-13.00 Pass
1987.01 H -39.92
6310.13 H -51.30
8631.44 H -47.99
Remark:

1. The emission behaviour belongs to narrowband spurious emission.

2. The emission levels of not record in the report are very lower than the limit and not show in test report.
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WCDMA Band IV
Spurious Emission
Channel ARSI : p- Limit (dBm) Result
(MHz) Polarization Level (dBm)
70.83 Vertical -74.66
266.61 \Y -52.24
1229.42 \Y -55.20
-13.00 Pass
1960.99 \Y -42.68
5602.62 \Y -54.71
6984.37 \Y -50.36
1313 -
73.36 Horizontal -70.51
266.61 H -52.52
1394.98 H -54.21
-13.00 Pass
1960.99 H -47.19
5602.62 H -54.71
6943.97 H -50.00
74.92 Vertical -67.80
266.61 \Y -52.41
1884.95 \Y -51.03
-13.00 Pass
2577.97 \Y -45.07
5047.11 \Y -58.01
10022.06 \Y -45.22
1450 ;
74.92 Horizontal -69.18
266.61 H -52.51
1364.66 H -54.51
-13.00 Pass
2141.14 H -46.47
5554.08 H -55.85
8706.88 H -49.32
74.92 Vertical -69.62
266.61 \V -51.26
1901.59 \V -45.54
-13.00 Pass
2150.57 \V -48.08
5003.39 \Y -58.83
8263.96 \Y -49.58
1512
74.92 Horizontal -69.17
266.61 H -51.71
1884.95 H -35.89
-13.00 Pass
2577.97 H -41.46
5635.22 H -55.64
6964.14 H -49.60
Remark:

1. The emission behaviour belongs to narrowband spurious emission.

2. The emission levels of not record in the report are very lower than the limit and not show in test report.
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WCDMA Band V
Spurious Emission
Channel ARSI : p- Limit (dBm) Result
(MHz) Polarization Level (dBm)
47.66 Vertical -61.28
246.82 \Y -56.66
1764.70 \Y -39.42
-13.00 Pass
2131.75 \Y -47.35
5570.22 \Y -54.65
9993.03 \Y -44.27
4132 -
74.92 Horizontal -69.17
266.61 H -51.71
1884.95 H -35.89
-13.00 Pass
2577.97 H -41.46
5635.22 H -55.64
6964.14 H -49.60
185.14 Vertical -64.72
266.61 \Y -49.26
1310.30 \Y -60.51
-13.00 Pass
1764.70 \Y -50.46
5980.46 \Y -56.73
9993.03 \Y -46.36
4183 ;
49.71 Horizontal -63.56
266.61 H -53.83
1764.70 H -47.81
-13.00 Pass
2440.18 H -52.18
6824.17 H -50.59
10620.63 H -43.91
52.95 Vertical -62.04
266.61 \V -48.88
1852.10 \V -48.35
-13.00 Pass
2141.14 \V -50.61
5474.12 Vv -58.03
8192.37 Vv -50.47
4233
41.13 Horizontal -60.96
266.61 H -51.71
1764.70 H -39.63
-13.00 Pass
1884.95 H -48.50
5651.59 H -56.08
6903.80 H -50.61
Remark:

3. The emission behaviour belongs to harrowband spurious emission.

4. The emission levels of not record in the report are very lower than the limit and not show in test report.




Report No.:  TRE1706002501 Page: 51 of 61 Issued: 2017-06-27

5.7. Frequency stability V.S. Temperature measurement
LIMIT

2.5ppm

TEST CONFIGURATION

Temperarure Chamber

Spectium analyzer EUT

= L]

[ ]

Variable Power Supply

Note @ Measurement setup for testing on Antenna connector

TEST PROCEDURE

1. The equipment under test was connected to an external DC power supply and input rated voltage.

2. RF output was connected to a frequency counter or spectrum analyzer via feed through attenuators.
3. The EUT was placed inside the temperature chamber.
4

Set the spectrum analyzer RBW low enough to obtain the desired frequency resolution and measure EUT
25°Coperating frequency as reference frequency.

5. Turn EUT off and set the chamber temperature to —30°C. After the temperature stabilized for
approximately 30 minutes recorded the frequency.

6. Repeat step measure with 10°C increased per stage until the highest temperature of +50°C reached.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed [ ] Not Applicable

Note:Worst case at GSM850/PCS1900/WCDMA B2/B4/B5 mid channel

Report Template Version: HOO (2016-08)
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Reference Frequency: GSM850 Middle channel=190 channel=836.6MHz

Powe((/zl::r))plled Temperature (°C) HZFrequency erroprpm Limit (ppm) Result
-30 16 0.019
-20 15 0.018
-10 18 0.022
0 19 0.023
5.00 10 15 0.018 2.50 Pass
20 14 0.017
30 16 0.019
40 18 0.022
50 18 0.022
Reference Frequency: PCS1900 Middle channel=661 channel=1880MHz
POWG(:/Z[:S)plled Temperature (°C) HZFrequency erroprpm Limit (ppm) Result
-30 14 0.007
-20 10 0.005
-10 16 0.009
0 12 0.006
5.00 10 18 0.010 2.50 Pass
20 16 0.009
30 11 0.006
40 13 0.007
50 15 0.008
Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880MHz
POW?:/ZL::[))phed Temperature (°C) HZFrequency erroprpm Limit (ppm) Result
-30 16 0.009
-20 13 0.007
-10 16 0.009
0 18 0.010
5.00 10 15 0.008 2.50 Pass
20 18 0.010
30 15 0.008
40 14 0.007
50 10 0.005
Reference Frequency: WCDMA Band IV Middle channel=1450 channel=1740MHz
POW?(/ZL::E’pI'ed Temperature (°C) HZFrequency erroprpm Limit (ppm) Result
-30 10 0.018
-20 16 0.014
-10 15 0.015
0 19 0.023
5.00 10 17 0.018 2.50 Pass
20 20 0.020
30 15 0.027
40 14 0.023

50 13 0.014
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Reference Frequency: WCDMA Band V Middle channel=4182 channel=836.6MHz

Powi(/?jtgplled Temperature (°C) HZFrequency erroprpm Limit (ppm) Result
-30 16 0.019
-20 12 0.014
-10 14 0.017
0 18 0.022
5.00 10 15 0.018 2.50 Pass
20 16 0.019
30 20 0.024
40 19 0.023
50 16 0.019




Report No.:  TRE1706002501 Page: 54 of 61 Issued: 2017-06-27

5.8. Frequency stability V.S. Voltage measurement
LIMIT

2.5ppm

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT
P .
A,

Variable Power Supply

Note :  Measurement semp for tresting on Anfenna connectoer

TEST PROCEDURE

1. Setchamber temperature to 25°C. Use a variable DC power source topower the EUT and set the voltage
to rated voltage.

2. Set the spectrum analyzer RBW lowenough to obtain the desired frequency resolution and recorded the
frequency.

3. Reduce the input voltage to specified extreme voltage variation (+/- 15%) and endpoint, recordthe
maximum frequency change.

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed [ ] Not Applicable

Note:Worst case at GSM850/PCS1900/WCDMA B2/B4/B5 mid channel

Report Template Version: HOO (2016-08)
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Reference Frequency: GSM850 (GSM link) Middle channel=190 channel=836.6MHz

Power supplied

Frequency error

Temperature (°C) (vdc) iz SO Limit (ppm) Result
5.50 16 0.019
25 5.00 15 0.018 2.50 Pass
4.50 14 0.017

Reference Frequency: PCS1900 (GSM link) Middle channel=661 channel=1880MHz

Power supplied

Frequency error

Temperature (°C) (vdc) Hy T Limit (ppm) Result
5.50 13 0.007
25 5.00 16 0.009 2.50 Pass
4.50 15 0.008

Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880MHz

Temperature (°C) Power supplied Frequency error Limit (ppm)
(Vdc) Hz ppm Result
5.50 10 0.005
25 5.00 16 0.009 2.50 Pass
4.50 15 0.008

Reference Frequency: WCDMA Band IV Middle channel=1450 channel=1740MHz

Power supplied

Frequency error

Temperature (°C) (vdc) Hy T Limit (ppm) Result
5.50 13 0.007
25 5.00 14 0.008 2.50 Pass
4.50 11 0.006

Reference Frequency: WCDMA Band V Middle

channel=4183 ch

annel=836.6MHz

Power supplied

Frequency error

Temperature (°C) (vdc) Hz o Limit (ppm) Result
5.50 16 0.019
25 5.00 15 0.018 2.50 Pass
4.50 12 0.014
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5.9. Peak-Average Ratio
LIMIT

13dB

TEST CONFIGURATION

COomumiieation
EUT Splitter Tester

Spectrum Analyzer

TEST PROCEDURE

According with KDB 971168

1. The signal analyzer’ s CCDF measurement profile is enabled

2. Frequency = carrier center frequency

3. Measurement BW > Emission bandwidth of signal

4. The signal analyzer was set to collect one million samples to generate the CCDF curve

5. The measurement interval was set depending on the type of signal analyzed. Forcontinuoussignals(>98%
duty cycle), the measurement interval was set to 1ms. For bursttransmissions, the spectrum analyzer is set to
use an internal “ RF Burst” trigger that issynced with an incoming pulse and the measurement interval is set to
less than the durationof the “ on time” of one burst to ensure that energy is only captured during a time in
whichthetransmitter is operating at maximum power

TEST MODE:
Please refer to the clause 3.3

TEST RESULTS

X Passed ] Not Applicable

Note:Worst case PCS1900,WCDMA BAND1900, WCDMA BAND1700

Band Channel Frequency(MHz) PAR Limit(dB) Result
512 1850.2 9.70 13.00 Pass
PCS1900 661 1880.0 9.74 13.00 Pass
810 1909.8 9.76 13.00 Pass

Band Channel Frequency(MHz) PAR Limit(dB) Result
9262 1852.4 3.32 13.00 Pass
WCDMﬁ BAND 9400 1880.0 3.48 13.00 Pass
9538 1907.6 3.52 13.00 Pass

Band Channel Frequency(MHz) PAR Limit(dB) Result
1313 1712.6 3.34 13.00 Pass
WCD'VK*/ BAND 1450 1740.0 435 13.00 Pass
1512 1752.4 3.78 13.00 Pass
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MultivView | Spectrum
RefLevel 27 00 d2m  Offsel 12.00 45 & AnBW 1 MHz
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WCDMA BAND |
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6. Test Setup Photos of the EUT

Radiated emission:

Report Template Version: HOO (2016-08)
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7. External and Internal Photos of the EUT

External photos of the EUT
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Internal photos of the EUT
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