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TEST REPORT

Test Report No. :

Mar. 12, 2021

HK1910082514-5E -
Date of issue

Equipment under Test

Model /Type

Listed Models

Applicant

Address

Manufacturer

Address

Body Worn Camera

BW600

N/A

Digital Barriers Services Ltd

39 St Vincent Place, 4th floor, Glasgow, United Kingdom
G12ER

Digital Barriers Services Ltd

39 St Vincent Place, 4th floor, Glasgow, United Kingdom
G12ER

Test result

Pass

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test laboratory.
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1 SUMMARY
1.1 TEST STANDARDS

The tests were performed according to following standards:

FCC Part 90 : PRIVATE LAND MOBILE RADIO SERVICES (Subpart R—Regulations Governing the
Licensing and Use of Frequencies in the 763-775 and 793-805 MHz Bands)

47 CFR FCC Part 15 Subpart B: - Unintentional Radiators

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

1.2 Test Description

Test Item Section in CFR 47 Result
Part 2.1046
RF Output Power 90.542 Pass
Peak-to-Average Ratio KDB 971168 D01(5.7) Pass
99% & -26 dB Occupied Bandwidth Part 2.1049 Pass
Spurious Emissions at Antenna Terminal Part 90.543(e) Pass
- Part 2.1051
Out of band emission, Band Edge Part 90 543 Pass

Frequency stability part2.1055 Pass
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1.3 Test Facility
1.3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.

Add.:1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,Heping Community, Fuhai Street,
Bao’an District, Shenzhen, China

1.4 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 CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC
Measurements” and is documented in the Shenzhen HUAK Testing Technology 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 HUAK Testing Technology Co., Ltd.is reported:

Test Range Measurement Notes
Uncertainty
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission Above 1GHz 4.32dB (1)
Conducted Disturbance 0.15~30MHz 3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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INFORMATION

2.1 General Remarks

Date of receipt of test sample Jan. 25, 2021
Testing commenced on Jan. 25, 2021
Testing concluded on Mar. 12, 2021

2.2 Product Description

Report No.: HK2103090575-E

Name of EUT Body Worn Camera

Model/Type reference: BW600

List Model: N/A

Power supply: DC 5.0V

Adapter Information Input: DC 5V, 2A(With DC 3.8V, 4400mAh Battery inside)
Modilation Type QPSK,16QAM

Antenna Type Internal Antenna

Operation Frequency Band LTE Band 14

Operation frequency

LTE Band 14: 788~798 MHz

LTE Release R8

Extreme temp. Tolerance -30°C to +50°C

Extreme vol. Limits N/A

2.3 Equipment under Test

Power supply system utilised

Power supply voltage 0| 120V/ 60 Hz O| 115V/60Hz
0|12V DC 0|24V DC
@| Other (specified in blank below)

Input: DC 5V, 2A(With DC 3.8V, 4400mAh Battery inside)

2.4 Test frequency list

TX Channel Frequency channel
Bandwidth (MHz)

790.5 23305
5 MHz 793 23330
795.5 23355

; /
10 MHz 793 23330

; /

2.5 Environmental conditions

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

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa
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2.6 Description of Test Modes

The EUT has been tested under typical operating condition. The CMW500 used to control the EUT staying in
continuous transmitting and receiving mode for testing. Regards to the frequency band operation: the lowest.
middle and highest frequency of channel were selected to perform the test, then shown on this report.

Note:

1. For the ERP/EIRP and radiated emission test, every axis (X, Y, Z) was verified, and show the worst
resulton this report.

2. Test method and refer to 3GPP TS136521.
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2.7 Equipments Used during the Test
8 . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN ENV216 R&S HKE-059 2020/06/18 2021/06/17
LISN R&S ENV216 HKE-002 2020/06/18 2021/06/17
Bgonat‘gr?ﬁgd Schwarzbeck VULB 9163 HKE-012 | 2020/06/18 | 2021/06/17
Receiver R&S ESCI 7 HKE-010 2020/06/18 2021/06/17
Spectrum analyzer Agilent N9020A HKE-048 2020/06/18 2021/06/17
RF automatic
) Tonscend JS0806-2 HKE-060 2020/06/18 2021/06/17
control unit
Horn antenna Schwarzbeck 9120D HKE-013 2020/06/18 2021/06/17
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 2020/06/18 2021/06/17
Preamplifier EMCI EMCO051845SE HKE-015 2020/06/18 2021/06/17
Preamplifier Agilent 83051A HKE-016 2020/06/18 2021/06/17
Temperature and Boyang HTC-1 HKE-075 | 2020/06/18 | 2021/06/17
humidity meter
High Pass filter Tonscend JS0806-F HKE-055 | 2020/06/18 | 2021/06/17
RF cable Times 1-40G HKE-034 2020/06/18 2021/06/17
Power meter Agilent E4419B HKE-085 2020/06/18 2021/06/17
Power Sensor Agilent E9300A HKE-086 2020/06/18 2021/06/17
Wireless
Communication R&S CMW500 HKE-026 2020/06/18 2021/06/17
Test Set
Horn Antenna Schewarzbeck BBHA 9170 HKE-017 2020/06/18 2021/06/17

2.8 Modifications

No modifications were implemented to meet testing criteria.
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3 TEST CONDITIONS AND RESULTS

3.1 Output Power
LIMIT

According to Part 90.635 (b) the maximum output power of the transmitter for mobile stations is 100 watts.
90. 542(7) Portable stations (hand-held devices) transmitting in the 758-768 MHz band and the 788-798 MHz
band are limited to 3 watts ERP.

TEST CONFIGURATION

Conducted Power Measurement

l CMW500

EUT :
."!pl.‘l" trum
Analvzer
Radiated Power Measurement:
FRP Dome T ......................................... ‘i. ;J
\ Imtoqm | ‘ (Antenna Tower)
l Antenna | !
AE EUT | | s A
L 1
80 em L — 3m —* ——
(Turntable) r .

‘“=p  GroundPlane T ooo Pre-Amplifier
Spectrum Analyzer| - oo l I lControIIeI
L

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Conducted Power Measurement:

a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMW500 by a Directional
Couple.

c) EUT Communicate with CMW500, then select a channel for testing.

d) Add a correction factor to the display of spectrum, and then test.

Radiated Power Measurement:

a. The EUT shall be placed at the specified height on a support, and in the position closest to normal use as
declared by provider.

b. The test antenna shall be oriented initially for vertical polarization and shall be chosen to correspond to
thefrequency of the transmitter

c. The output of the test antenna shall be connected to the measuring receiver.

d. The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of the
transmitter under test.

e. The test antenna shall be raised and lowered through the specified range of height until a maximum signal
level is detected by the measuring receiver.

f. The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum signal level
is detected by the measuring receiver.



g.

p.

qg.
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The test antenna shall be raised and lowered again through the specified range of height until a maximum
signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.

The transmitter shall be replaced by a substitution antenna.

The substitution antenna shall be orientated for vertical polarization and the length of the substitution
antenna shall be adjusted to correspond to the frequency of the transmitter.

The substitution antenna shall be connected to a calibrated signal generator.

If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to increase
the sensitivity of the measuring receiver.

. The test antenna shall be raised and lowered through the specified range of height to ensure that the

maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level detected by
the measuring receiver, that is equal to the level noted while the transmitter radiated power was measured,
corrected for the change of input attenuator setting of the measuring receiver.

The measurement shall be repeated with the test antenna and the substitution antenna orientated for
horizontal polarization.

The measure of the effective radiated power is the larger of the two levels recorded at the input to the
substitution antenna, corrected for gain of the substitution antenna if necessary.

Test site anechoic chamber refer to ANSI C63.4.

TEST RESULTS

Conducted Measurement:

Band | Bandwidth | Modulation | Channel Conﬁsaaﬁon Result(dBm) | Verdict
Band14 | 5MHz QPSK 23305 1RB#0 21.10 PASS
Band14 | 5MHz QPSK 23305 1RB#12 21.35 PASS
Band14 | 5MHz QPSK 23305 1RB#24 21.50 PASS
Band14 | 5MHz QPSK 23305 12RB#13 20.66 PASS
Band14 | 5MHz QPSK 23305 12RBHO 20.42 PASS
Band14 | 5MHz QPSK 23305 12RBH#6 20.45 PASS
Band14 | 5MHz QPSK 23305 25RB#0 20.69 PASS
Band14 | 5MHz QPSK 23330 1RB#0 21.63 PASS
Band14 | 5MHz QPSK 23330 1RB#12 21.98 PASS
Band14 | 5MHz QPSK 23330 1RB#24 22.18 PASS
Band14 | 5MHz QPSK 23330 12RB#6 20.85 PASS
Band14 | 5MHz QPSK 23330 12RBHO 20.75 PASS
Band14 | 5MHz QPSK 23330 12RB#13 21.16 PASS
Band14 | 5MHz QPSK 23330 25RBH0 20.74 PASS
Band14 | 5MHz QPSK 23355 1RB#24 22.75 PASS
Band14 | 5MHz QPSK 23355 1RB#12 2234 PASS
Band14 | 5MHz QPSK 23355 1RB#0 22.05 PASS
Band14 | 5MHz QPSK 23355 12RBH#6 20.90 PASS
Band14 | 5MHz QPSK 23355 12RBH#0 20.90 PASS
Band14 | 5MHz QPSK 23355 12RB#13 21.52 PASS
Band14 | 5MHz QPSK 23355 25RB#0 21.23 PASS
Band14 | 5MHz 16QAM 23305 1RB#0 20.64 PASS
Band14 | 5MHz 16QAM 23305 1RB#12 20.35 PASS
Band14 | 5MHz 16QAM 23305 1RB#24 20.43 PASS
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Band14 5MHz 16QAM 23305 12RB#0 20.47 PASS
Band14 5MHz 16QAM 23305 12RB#13 20.71 PASS
Band14 5MHz 16QAM 23305 12RB#6 20.50 PASS
Band14 5MHz 16QAM 23305 25RB#0 20.80 PASS
Band14 5MHz 16QAM 23330 1RB#0 20.66 PASS
Band14 5MHz 16QAM 23330 1RB#12 20.88 PASS
Band14 5MHz 16QAM 23330 1RB#24 21.21 PASS
Band14 5MHz 16QAM 23330 12RB#0 20.78 PASS
Band14 5MHz 16QAM 23330 12RB#13 21.06 PASS
Band14 5MHz 16QAM 23330 12RB#6 20.75 PASS
Band14 5MHz 16QAM 23330 25RB#0 20.66 PASS
Band14 5MHz 16QAM 23355 1RB#12 21.23 PASS
Band14 5MHz 16QAM 23355 1RB#0 20.60 PASS
Band14 5MHz 16QAM 23355 1RB#24 21.78 PASS
Band14 5MHz 16QAM 23355 12RB#13 20.60 PASS
Band14 5MHz 16QAM 23355 12RB#6 20.86 PASS
Band14 5MHz 16QAM 23355 12RB#0 20.88 PASS
Band14 5MHz 16QAM 23355 25RB#0 21.29 PASS
Band14 10MHz QPSK 23330 1RB#0 21.40 PASS
Band14 10MHz QPSK 23330 1RB#49 22.89 PASS
Band14 10MHz QPSK 23330 1RB#24 21.87 PASS
Band14 10MHz QPSK 23330 25RB#0 20.57 PASS
Band14 10MHz QPSK 23330 25RB#25 21.52 PASS
Band14 10MHz QPSK 23330 25RB#12 20.86 PASS
Band14 10MHz QPSK 23330 50RB#0 21.17 PASS
Band14 10MHz 16QAM 23330 1RB#49 21.94 PASS
Band14 10MHz 16QAM 23330 1RB#24 20.95 PASS
Band14 10MHz 16QAM 23330 1RB#0 21.29 PASS
Band14 10MHz 16QAM 23330 25RB#12 20.86 PASS
Band14 10MHz 16QAM 23330 25RB#0 20.72 PASS
Band14 10MHz 16QAM 23330 25RB#25 20.75 PASS
Band14 10MHz 16QAM 23330 50RB#0 20.84 PASS
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Remark:
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1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD

Band 14; recorded worst case for each Channel Bandwidth of LTE FDD Band 14.
2. EIRP=Pyea(dBm)-P(dB)+Paq(dB)+G,(dBi), EIRP= ERP+2.15

LTE FDD Band 14 Channel Bandwidth 5MHz QPSK

G, Correction - .
Frequency PMea P Antenna (dB) Pag ERP Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
790.5 -17.24 2.38 8.23 2.15 36.7 23.16 34.77 11.61 V
793.0 -17.56 2.4 8.29 2.15 36.7 22.88 34.77 11.89 V
795.5 -17.22 2.43 8.28 2.15 36.7 23.18 34.77 11.59 V
790.5 -18.09 2.38 8.23 2.15 36.7 22.31 34.77 12.46 H
793.0 -16.94 2.4 8.29 2.15 36.7 23.5 34.77 11.27 H
795.5 -17.88 2.43 8.28 2.15 36.7 22.52 34.77 12.25 H
LTE FDD Band 14 _Channel Bandwidth 10MHz_QPSK
G C i . .
Frequency | Pyea Py Ante; na ozzeé:)mn Pag ERP Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
793.0 -17.71 2.4 8.29 2.15 36.7 22.73 34.77 12.04 \Y
793.0 -16.71 2.4 8.29 2.15 36.7 23.73 34.77 11.04 H
LTE FDD Band 14 Channel Bandwidth 5MHz 16QAM
G C i . .
Frequency | Puyea P Ante?ma or(:jeBc)lon Pag ERP Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
790.5 -17.19 2.38 8.23 2.15 36.7 23.21 34.77 11.56 \Y
793.0 -17.3 2.4 8.29 2.15 36.7 23.14 34.77 11.63 V
795.5 -17.62 243 8.28 2.15 36.7 22.78 34.77 11.99 \Y
790.5 -17.28 2.38 8.23 2.15 36.7 23.12 34.77 11.65 H
793.0 -17.27 2.4 8.29 2.15 36.7 23.17 34.77 11.60 H
795.5 -17.5 243 8.28 2.15 36.7 22.9 34.77 11.87 H
LTE FDD Band 14 Channel Bandwidth 10MHz_16QAM
ti . .
Frequency PMea P Antgima Cor(:jeé:)mn Pag ERP Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
793.0 -17.45 2.4 8.29 2.15 36.7 22.99 34.77 11.78 V
793.0 -17.12 2.4 8.29 2.15 36.7 23.32 34.77 11.45 H
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The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

-

Directional coupler

TEST PROCEDURE

L

CMW500

Spectrum
Analveer

1. Refer to instrument’s analyzer instruction manual for details on how to use the power statistics/CCDF

function;

2. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
3. Set the number of counts to a value that stabilizes the measured CCDF curve;
4. Set the measurement interval as follows:
1). for continuous transmissions, set to 1 ms,
2). for burst transmissions, employ an external trigger that is synchronized with the EUT burst timing
sequence, or use the internal burst trigger with a trigger level that allows the burst to stabilize and set
the measurement interval to a time that is less than or equal to the burst duration.
5. Record the maximum PAPR level associated with a probability of 0.1%.

TEST RESULTS

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
Band 14; recorded worst case for each Channel Bandwidth of LTE Band 14.

LTE Band 14
TX Channel Frequenc , PAPR (dB)
Bandwidth (MHz) ’ RB Size/Offset QPSK 16QAM
790.5 4.41 5.15
5 MHz 793 1RB#0 4.81 5.52
795.5 5.82 6.49
10 MHz 793 1RB#0 4.44 4.59
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LTE Band 14-5MHz Channel Bandwidth PAPR

QPSK 16QAM

Agilerit Sqmrciriom Arsabycer - Pemres St CCIF At Spciriom Arsahyrer - et Stat (CF
- .

Center Fre 0 0o Canter Freq: 790.500000 MHz Radio 5t4: Nome s 90 00 z | 79O 500000 Radis 51d- Mone
= Trig: Frae Run Counts:1.00 MM.00 Mpt > Trig: Fi 81

Average Power 2 Average Power

1.68 dBm I~ : 0.80 dBm
44.45 % at 0dB 3 41.96 % at 0dB

0.0001

n i
200000 Witz Radio 5t Nome 7 € - 763,000000 Mz Radia 51d: Mone
Coeunts:1.00 M1,00 Mpt . : Cownts:1.00 MO0 Mpt

Average Power 2 Average Power

1.94 dBm =~ 0.90 dBm
44.97 % at 0dB 43.28 % at 0dB

0.0001

12
] [ 00 z ;: 795.500000 MHa Radia 51d- Hore
Counts:1.00 MM.00 Mpt ce Tog Cownts:1.00 M1 .00 Mpt

emter Freq: 785500000 MHz Radlo 514 Nane
un

[
= Trg:

Average Power 2 Average Power

2.26 dBm : 1.30 dBm
43.32 % at 0dB ; 43.01 % at 0dB

0.0001

Info BW

High Channel
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LTE Band 14-10MHz Channel Bandwidth PAPR

QPSK 16QAM

Agshent Spectrum Analyzer - Power Stat CCOF gt Spectrim Aralyzer - Power Hat (COF
N 5L 5 s ag 10, 221 THD . ! G
Center Freq 793.000000 MHz Cantar Frag: 743000000 MMz Radio Center Freq 793.000000 MHz Centar Frag: 702000000 MHz Radis Std: N

W Trig: Fres Run Counts:1.00 MM 00 Mpt B v Fres Run Counts:-1.00 MA1.00 Mpt
AFGaisiow  BAmen: 40 48 AFGailow  BAften: 40 d8

Average Power Average Power

23.06 dBm _ 22.03 dBm
43.34 % at 0dB : 41.21 % at 0dB

0.001 %

0.0001 %'
001 % 55

Info BW 25.000 MHz

1RB#0 1RB#0
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3.3 Occupied Bandwidth and Emission Bandwidth
LIMIT

No specific occupied bandwidth requirements in part 2.1049.

Part 90.209 (a) Each authorization issued to a station licensed under this part will show an emission
desicnator representing the class of emission authorized. The designator will be prefixed by a specified
necessary bandwidth. This number does not necessarily indicate the bandwidth occupied by the emission at
any instant. In those cases where part 2.202 of this chapter does not provide a formula for the computation of
necessary bandwidth, the occupied bandwidth, as defined in part 2 of this chapter, may be used in lieu of the
necessary bandwidth.

TEST CONFIGURATION

l CMW3500

Spectrum
Analyzer

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which was
connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum analyzer at low,
middle and high channel in each band. The -26dBc Emission bandwidth was also measured and recorded.
Set RBW was set to about 1% of emission BW, VBW=3 times RBW.

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

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
Band 14; recorded worst case for each Channel Bandwidth of LTE Band 14.

LTE Band 14
TX Frequency -26dBc Emission 99% Occupied bandwidth

Channel RB Size/Offset (MHz) bandwidth (MHz) (MHz)
Bandwidth QPSK 16QAM QPSK 16QAM
790.5 5.078 4.928 4.5065 4.5047
5 MHz 25RB#0 793 5.002 4.989 4.5077 4.5085
795.5 4.950 4.958 4.5198 4.5176
10 MHz 50RB#0 793 9.589 9.593 9.0043 8.9894
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LTE Band 14-5MHz Channel Bandwidth

Alerit Spcirimm Arsabprer - Decufsied B
¥

‘Conter Freg 790.500000 MHz

Ref 40.00 dBm___

Center 790.5 MHz
[#Res BW 100 kHz

Occupied dwidth

Cember Freq: 790500000 Mz
Trig: Fras Run AvglHeld: 1001100
#Am

Span 10 MHz
#VBW 300 kHz #Sweep 100 ms|

Total Power 3.51 dBm

4.5065 MHz

Transmit Freq Error
= dB Bandwidth

=1.042 kHz
5.078 MHz x dB

OBW Power

Aot Speciriom Asatyrer - Dccupied BY
780.500000 MHz

Ref 40.00 dBm

I P

Center 780.5 MHz
[#Res BW 100 kHz

Occupied dwidth

Radia 51d: Mone

Canter Freq: 790500000 MHa
Trig: Fras Fuan Avgiald: 1001100

Fais Devige: BTS

Span 10
#VBW 300 kHz #Bweep 100 m

Total Power 2.67 dBm

4.5047 MHz

nsmit Freq Error

x dB Bandwidth

OBW Power

25RB#0

25RB#0

Alerit Spcirimm Arsabprer - Decufsied B
¥

‘Centar Fro 00000 MHz

Ref 40.00 dBm _

| .
| PRSPPI 22

Center 793 MHz
[#Res BW 100 kHz

Occupled Bandwidth

Camber Freq: 783.000000 Mz Radio 5td: Nome
Trig: Fras Run AvglHeld: 1001100
Radio D

| Mrhdad s

Span 10 MHz
#VBW 300 kHz #Sweep 100 ms|

Total Power 2.89 dBm

4.5077 MHz

Transmit Freq Error
% dB Bandwidth

kHz OBW Power 9.00 %
5.002 MHz x dB

-26.00 dB

Low Channel
)'u“‘".“hlym e W
000000 MHz

SIFGaincl iy

Ref 40.00 dBm

| —— 1T

Center 783 MHz
[#Res BW 100 kHz

Occupied Bandwidth

= Trig: Fras Run

L3200 784 2
Canter Freq: 793,000000 MHz Radia 51 Hore
AvgiHald: 1001100

#Amen: 30 9B Fais Devige: BTS

#VBW 300 kHz

Total Power 2.89 dBm

4.5085 MHz

it Freq Error
x dB Bandwidth

OBW Power %
-26.00 dB

25RB#0

Alerit Spcirimm Arsabprer - Decufsied B
¥

Center Freq 795.500000 MHz

Ref 40.00 dBm___

Center 795.5 MHz
[#Res BW 100 kHz

Occupled Bandwidth

Camter Freq: 795500000 Mz
Trig: Fras Run AvglHeld: 1001100
#Am ]

Span 10 MHz
#Sweep 100 ms

#VBW 300 kHz

Total Power 3.64 dBm

4.5198 MHz

Transmit Freq Error
= dB Bandwidth

10.115 kHz
4.950 MHz x dB

OBW Power 99.00 %

.00 dB

Ref 40.00 dBm

Center 795.5 MHz
[#Res BW 100 kHz

Occupied Bandwidth

500000 MHz Radia 51d: Mone
Avgiald: 1001100
Fais Devige: BTS

Span 10 M

#VBW 300 kHz #Bweep 100 m

Total Power

4.5176 MHz

nsmit Freq Error

x dB Bandwidth

OBW Power
= dB

25RB#0

25RB#0

High Channel
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Report No.: HK2103090575-E

LTE Band 14-10MHz Channel Bandwidth

Alerit Spcirimm Arsabprer - Decufsied B

Center 793 MHz

#Res BW 200 kHz #VBW 620 kHz

Occupled Bandwidth Total Power
9.0043 MHz
mit Freq Error 6.458 kHz OBW Power
= dB Bandwidth 9.589 MHz x dB

Span 20 MHz
#Sweep 100 ms

7.04 dBm

99.00 %
-26.00 dB

Agilent Speciriom Asatyrer | Decupied BY

er 783 MHz
W 200 kHz #VEBW 620 kHz
Occupled Bandwidth Total Power
8.9894 MHz

Tr Freq Error 10.623 kHz OBW Power
x dB Bandwidth 9.583 MHz x dB

0°3: 16 e Sy 0, 023
FRadis 513 None

Fa - 0TS

Span 20 MHz
#Sweep 100 ms

6.03 dBm

99,00 %
-26.00 dB

50RB#0

50RB#0
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3.4 Band Edge compliance
LIMIT

90.543 Emission limitations (e) For operations in the 758-768 MHz and the 788-798 MHz bands, the power of any emission outside
the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation,
measured in watts, in accordance with the following:

(1) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76 + 10 log (P) dB in a 6.25 kHz band
segment, for base and fixed stations.

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 10 log (P) dB in a 6.25 kHz band
segment, for mobile and portable stations.

(3) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 + 10 log (P) dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of measurement instrumentation
such that the reading taken with any resolution bandwidth setting should be adjusted to indicate spectral energy in a 6.25 kHz segment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of measurement instrumentation
employing a resolution bandwidth of 100 kHz or greater. However, in the 100 kHz bands immediately outside and adjacent to the
frequency block, a resolution bandwidth of 30 kHz may be employed.

(f) For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including harmonics in the band 1559-1610 MHz
shall be limited to =70 dBW/MHz equivalent isotropically radiated power (EIRP) for wideband signals, and -80 dBW EIRP for discrete
emissions of less than 700 Hz bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with an antenna that is
representative of the type that will be used with the equipment in normal operation.

TEST CONFIGURATION

CMW3500

EUT -
Spectrum
Analyzer

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.

4. Select lowest and highest channels for each band and different modulation.

5. Measure Band edge using RMS (Average) detector by spectrum

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
Band 14; recorded worst case for each Channel Bandwidth of LTE Band 14.
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LTE Band 14-5MHz Channel Bandwidth Band Edge Compliance

QPSK 16QAM

gt Specteren Ay - oergt

Bhvg Tywe: RMS.

== Trig: Fras Rum AugiHald 3090

Center Freq 788.000000 MH: Bhvg Typa: RMS.
VU Wk Bygiaid: 3000

Ref 30.00 dBm

Ref 30.00 dBm

Center Freq|
TR 000000 MMz,

Center 788000 MHz _
#Res BW 100 kHz SVEW 300 kHz*

Center 784 " Span 2.000 MHz
#Res BW 100 k SVBIN 300 kHz* #Sweep 100.0 ms (601 pts)|

25RB#0 25RB#0

Low Channel

Center Freq 798.000000 MHz Bhyg Type: RMS
oo prede e Trig: Fras Run AvgiHaid 3000

Center Freq 798.000000 MH; Whvg Typa: RUS.
- - Agitisie: 300 Wds =
I i £ v WAmen: 40 48

Ref 30.00 dBm Ref 30.00 dBm

Center Freq|
798000000 MH|

1 z Spi MHz
#Res B 100 kHz 30 #Sweep 100.0 ms (601 pts)|

Center 7

25RB#0 25RB#0

High Channel
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LTE Band 14-10MHz Channel Bandwidth Band Edge Compliance

QPSK 16QAM

Agiers Spmssrim Ay S L

Center Freq 793.000000

er Freq 793.000000 MHz #hyg Typa: RMS
I e e L] AvgHeid 2000
- Flsinlow  BAman:d0 65

Ref 30.00 dBm

Ref 30.00 dBm

Center 793.00 MHz ) ; : "~ Span 20,00 MHz
#Res BIW 100 kHz SVEW 300 kHz' #5weep 100.0ms (501 pis)

Center 793.00 MHz : ; ) > " Span 20,00 MHz
#Res BW 100kHz SVBW 300 khz* #5wep 100.0 ms (601 pts)

SO0RB#0 50RB#0
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3.5 Spurious Emission
LIMIT

90.543 Emission limitations (e) For operations in the 758-768 MHz and the 788-798 MHz bands, the power of
any emission outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter
power (P) within the licensed band(s) of operation, measured in watts, in accordance with the following:

(1) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76 + 10 log (P) dB in
a 6.25 kHz band segment, for base and fixed stations.

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 10 log (P) dB in
a 6.25 kHz band segment, for mobile and portable stations.

(3) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 + 10 log (P)
dB.

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should be
adjusted to indicate spectral energy in a 6.25 kHz segment.

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of measurement
instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the 100 kHz bands
immediately outside and adjacent to the frequency block, a resolution bandwidth of 30 kHz may be employed.
(f) For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including harmonics in the band
1559-1610 MHz shall be limited to =70 dBW/MHz equivalent isotropically radiated power (EIRP) for wideband
signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth. For the purpose of
equipment authorization, a transmitter shall be tested with an antenna that is representative of the type that
will be used with the equipment in normal operation.

TEST CONFIGURATION

Conducted Spurious Measurement:

l CMW500

EUT y
Spectrum
Analyvzer
Radiated Spurious Measurement:

FRP Dome T ......................................... “_

|

[

Imtogm i (Antenna Tower)
l Antenna |
EUT A=l
AESL_B=-"8 @ | X { e
s

(Turntable)

>  GroundPlane a% Pre-Amplifier
Spectrum Analyzer| - og [y ] [controlied

I e
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TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Conducted Spurious Measurement:

a.
b.

c.
d.
e.

Place the EUT on a bench and set it in transmitting mode.

Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMW500 by a Directional
Couple.

EUT Communicate with CMW500, then select a channel for testing.

Add a correction factor to the display of spectrum, and then test.

The resolution bandwidth of the spectrum analyzer was set sufficient scans were taken to show the out of
band Emission if any up to10"™ harmonic.

Please refer to following tables for test antenna conducted emissions.

Working Sub range Sweep time
Frequency (GH2) RIS VB (s)
0.000009~0.000015 1KHz 3KHz Auto
LTE FDD Band 14 0.000015~0.03 10KHz 30KHz Auto
0.03~26.5 1 MHz 3 MHz Auto

Radiated Spurious Measurement:

g.

r.

The EUT shall be placed at the specified height on a support, and in the position closest to normal use as
declared by provider.

The test antenna shall be oriented initially for vertical polarization and shall be chosen to correspond to
the frequency of the transmitter

The output of the test antenna shall be connected to the measuring receiver.

The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of the
transmitter under test.

The test antenna shall be raised and lowered through the specified range of height until a maximum signal
level is detected by the measuring receiver.

The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum signal level
is detected by the measuring receiver.

The test antenna shall be raised and lowered again through the specified range of height until a maximum
signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.

The transmitter shall be replaced by a substitution antenna.

The substitution antenna shall be orientated for vertical polarization and the length of the substitution
antenna shall be adjusted to correspond to the frequency of the transmitter.

The substitution antenna shall be connected to a calibrated signal generator.

If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to increase
the sensitivity of the measuring receiver.

. The test antenna shall be raised and lowered through the specified range of height to ensure that the

maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level detected by
the measuring receiver, that is equal to the level noted while the transmitter radiated power was measured,
corrected for the change of input attenuator setting of the measuring receiver.

The measurement shall be repeated with the test antenna and the substitution antenna orientated for
horizontal polarization.

The measure of the effective radiated power is the larger of the two levels recorded at the input to the
substitution antenna, corrected for gain of the substitution antenna if necessary.

The resolution bandwidth of the spectrum analyzer was set at 100 kHz for Part 22 and 1MHz for Part 24.
The frequency range was checked up to 10th harmonic.

Test site anechoic chamber refer to ANSI C63.

TEST RESULTS

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
Band 14; recorded worst case for each Channel Bandwidth of LTE Band 14.
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Conducted Measurement:

Report No.:

HK2103090575-E

LTE Band 14-5MHz Channel Bandwidth

Low Channel

Agihent Spectrum Analyzer - Swrpt 4

399.500000 MHz
"

IFGaindew

Ref 30.00 dBm

b A At

Start 30.0 MHz
#Res BW 100 kHz

= Trig:Free Run

#VBW 300 kHz

Hhvg Type: RS
AvglHald: 33
BAtven: 40 8

Center Freq
304500000 MHz

StartFreq|

B hL
Center Freq 399.500000 MHz

il ANty

"~ Stop 760.0 MHz.
#Sweep 100.0 ms (1001 pis)

BAvg Type: RMS

== Trig: Frea Run AvglHald: 33

PHO: Fa -
IFGuniow  BAtten: 40 dB

Ref 30.00 dBm

r,'ﬁ.u,#_u‘qp-x-wf,e,;'.-.'n.'},uﬂt' T A T
|
I

Start 30.0 MHz
#Res BW 100 kHz

) Stop 769.0 MHz.

FVEW 300 kHz #Sweep 100.0 ms (1001 pts)

Center Freq
350 500000 MHz.

ot

30MHz~769MHz

Center Freq 772.000000 MHz
P

1 Gain L

Ref 30.00 dBm

i .
| .
1 Il|I ¥
Start 760.000 MHz
#Res BW 6.2 kHz

Agihent Spectrum Amalyoer - Swrgs 54
y 784.500000 MHz

PRO: Famt =

IFGaindew

Ref 30.00 dBm

Start 775,000 MHz
#Res BW 100 kHz

; Wide ~o—

#VBW 300 kHz

#hug Type: RMS

Trig: Frae Fun Rugitiold: 33

#Aszen: 40 a8

i

Stop 775.000 MHz|
#Sweep 100.0 ms (1001 pts),

HAvg Type: RMS

Trig: Fraa Run AvglHald: 33

#Amen: 40 48

Center Freq
781.500000 MHz

StartFreq|
T75,000000 MHz

B hL
Center Freq 781.500000 MHz

PHO: Famt =
1F G winct ow

"tup 788,000 MHz
::Sweep 100.0 ms (1001 pts)

30MHz~769MHz

Ref 30.00 dBm

Stop 775.000 MHz|
#Eweep 100.0 ms (1001 pts),

Start 760,000 MHz
#Res BW 6.2 kHz

BAvg Type: RMS

== Trig: Frea Run AvglHald: 33

Shter: 40 4B

Ref 30.00 dBm

' 1
iy i,

5,000 MHz

Stal swp 788,000 MHz|
#Res BW 100 kHz

!Sm.-!p 100.0 ms (1001 pts)

SVBW 300 kHz

A s A bl b A [

775MHz~788MHz

775MHz~788MHz




Agiert spectrum Analyzer - Swvgs S
Center Freq 798.500000 MHz

PHO; Wi~ 17 Free Run
IF Gaind ww Bhiren: 40 48

Ref 30.00 dBm

|
|
|
|
|
|
Lmlr;.w,rr«vn_&'
I

Start 798,0000 MHz

#Res BW 100 kHz #VBW 300 kHz

e T L O RN AL Ty
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TN

-Cunar Freq 798.500000 MHz

HAvg Type: RMS
AvglHald: 33

IFGaintow
Ref 30.00 dBm
| Center Freq

708500000 MHz

StartFreq|

T9E.000000 MHz

Start 798.0000 MHz
#Res BW 100 kHz

Stop 799.0000 MHz.
#Sweep 100.0 ms (1001 pis)

SVBW 300 kHz

Report No.: HK2103090575-E

BAvg Type: RMS
AvglHald: 33

Center Freq
768 500000 MHz|

far et '-L‘Q'u\

Stop 799.0000 MHz|
#Sweep 100.0 ms (1001 pts)

Aygilorit Spsectrsmm Anabyrie - Swipt SA
Center Freq £02.000000 MHz
PR

IFGaint ow

Wity o= Trig:Free Fun
#Atmen: 40

Ref 30.00 dBm

1 Il
Start 799,000 MHz
#Res BW 6.2 kHz

0 Fast —== Trig: Free Run
[Fainiew  FAtten: 40 48

Ref 30.00 dBm

it e

Start 805,00 MHz

#Res BW 100 kHz #VBW 300 kHz

789MHz~799MHz

Aot Spuvctrurm Anabyrie - Swopt S

#hug Typs: RMS Center Freq 802.000000 MHz
Pl

Agltield: 13

Ref 30.00 dBm

Y
1

Start 799,000 MHz
#Res BW 6.2 kHz

Stop 805.000 MHz
#Sweep 100.0 ms (1001 pts)

TN

Whug Type: AMS ‘Center Freq 902.500000 MHz

AvglHald: 33
1F G winct ow

Ref 30.00 dBm

| Center Freq

902.500000 MHz

Start 805,00 MHz
#Res BW 100 kHz

Stop 1.00000 GHz.
#Sweep 100.0 ms (1001 pis)

789MHz~799MHz

: Wide ~o—
IFGaind ow

PO Famt e 1rig: Free Run

i T & Ll

SVBW 300 kHz

#hvg Type: RMS
Trig:Free Run Augield: 13

#Atmen: 40 4B

Stop 805.000 MHz
#Sweep 100.0 ms (1001 pts),

HAvg Type: RMS
AvglHold: 33
BAttarc 40 4B

Center Freq
0012 500000 MHz,

StartFreq

BO5 DO0OCD MHz.

1

4

R .

‘Stop 1.00000 GHz
#Sweep 100.0 ms (1001

805MHz~

1GHz

805MHz~1GHz




Agiert spectrum Analyzer - Swvgs S
5.500000000 GHz

Center Freq

PO Fast ==~

IFGaindew

Ref 30.00 dBm

i AL ‘\1.*"\ W

Start 1,000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz
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T
: #hvg Type: RMS Center Freq 5.500000000 GHz
Trig: Frae Run AvglHald: 35

BhAmen: 40 4B 1F Gk o

Ref 30.00 dBm

1 1

[}
b AIREY RS

Start 1,000 GHz
#Res BW 1.0 MHz

" Stop 10.000 GHz |

#Sweep 100.0 ms (1001 pts)

PHO: Fam =

Ao,

SVEW 3.0 MHz

Report No.: HK2103090575-E

BAvg Type: RMS
= Trig:Free Run AvglHald: 33

Shter: 40 4B

Center Freq
5500000000 GHz

A "JM b iy, TR

“Stop 10.000 GHz
#Sweep 100.0 ms (1001 pts)

1GHz ~10GHz

1GHz ~10GHz

1RB#0

1RB#0

LTE Band 14-5MHz Channel Bandwidth

Middle Channel

Agiert spectrum Analyzer - Swvgs S
399.500000 MHz

Center Freq

PO Fast =+

IFGaindew

Start 30.0 MHz
#Res BW 100 kHz

#VBW 300 kHz

Ao Specirum Aatyzes - Sweps SA
T

Whus Type: AMS ‘Center Freq 399.500000 MHz

Trig: Fraa Run AvglHald: 33

BhAmen: 40 4B 1F Gk o

Ref 30.00 dBm
Center Freq

309500000 MHz

StartFreq|
30.000000 MHz

"
l
|

Start 30.0 MHz
#Res BW 100 kHz

"~ Stop 760.0 MHz.
#Sweep 100.0 ms (1001 pis)

PHO: Fam =

J,I,..q,,u..Ww..w".‘-‘u;M.w.;'ﬁ».-.imhfﬂlu'-""a"ﬁ'.-*!i‘* yf

SVBW 300 kHz

BAvg Type: RMS

= Trig:Free Run AvglHald: 33

Shter: 40 4B

Center Freq
350 500000 MHz.

[ ]
StartFreq
30.000000 Mz

¢l
-m*,'mlllﬂ'l-{'ub‘\‘

) Stop 769.0 MHz.
#Sweep 100.0 ms (1001 pts),

772000000 MHz
Prd:

Ref 30.00 dBm

Start 768,000 MHz

#Res BW 6.2 kHz #Vl

769MHz~775MHz

; Wide ~o—
1 Gainclow

30MHz~769MHz

Freq 77:2.000000 MHz
PO

Trig: Free Run
Shmen: 40 98

Ref 30.00 dBm

Start 763,000 MHz
#Res BW 6.2 kHz

Stop 775.000 MHz
#Sweep 100,0 ms (1001 pts)

BW 20 kHz

; Wide ——
1FGaircl ow

#VBW 20 kHz

30MHz~769MHz

Trig: Frae Run
#Atten: 40 48

Stop 775.000 MHz
#Sweep 100.0 ms (1001 pts),

769MHz~775MHz




Agihent Spectrum Analyzer - Swrpt 4

Center Freq 781.500000 MHz

Ref 30.00 dBm

Start 775,000 MHz
#Res BW 100 kHz

HAvg Type: RMS
Trig: Fraa Run AvglHald: 33

#Amen: 40 48

PO Fast =+
IFGaindew

"tup 788,000 MHz
::Sweep 100.0 ms (1001 pts)

#VBW 300 kHz
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Center Freq
781.500000 MHz

StartFreq|

TTE.000000 MHz
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BAvg Type: RMS
3 - AvglHald: 33
IF GiscLow

Ref 30.00 dBm

Center Freq
T81.500000 MHz|

' 1 | |
T T R

Il'kld' Mt Thapiity by
|
|

Start 775,000 MHz

Stop 788,000 MHz
#Res BW 100 kHz

vSm.-ep 100.0 ms (1001 pts)

SVBW 300 kHz

Agihent Spectrum Analyzer - Swrpt 4

Center Freq 798.500000 MHz

Ref 30.00 dBm

Start 798,0000 MHz
#Res BW 100 kHz

775MHz~788MHz

HAvg Type: RMS
Trig: Fraa Run AvglHald: 33

#Amen: 40 48

PHO: Wide ==~
IFiaindow

#VEW 300 kNz #Sweep 100.0 ms (1001 pts)

Center Freq
708 500000 MHz

StartFreq|

T9E.000000 MHz

775MHz~788MHz

-Cunar Freq 798.500000 MHz
PHO: Wide ~*
IFGainch aw

BAvg Type: RMS

Trig: Fras Aun AvglHold: 33

Shter: 40 4B
Ref 30.00 dBm

Center Freq
768 500000 MHz|

pivimnadrsubepeu ol

Start 798.0000 MHz

Stop 799.0000 MHz|
#Res BW 100 kHz

#Sweep 100.0 ms (1001 pts

SVBW 300 kHz

Mgt Spuvctrumm Anabyrie - Swopt S

Center Freq §02.000000 MHz
[X

Ref 30.00 dBm

Start 799,000 MHz
#Res BW 6.2 kHz

789MHz~799MHz

#hug Type: RS
ot igs o Trig: Frae Run Augiiold: 1

IFGaind ow Shmen: 40

L

Stop 805.000 MHz
#VEW 20 kHz #Sweep 100.0 ms (1001 pts)

799MHz~805MHz

789MHz~799MHz

Mgt Spctiaen Anabyzee - Swvpt SA

Ref 30.00 dBm

u.a-ur‘]

Stop 805.000 MHz
#Sweep 100.0 ms {1001 pts)

Start 799,000 MHz

#Res BW 6.2 kHz #VBW 20 kHz

799MHz~05MHz




Agihent Spectrum Analyzer - Swrpt 4

HAvg Type: RMS
Trig: Fraa Run AvglHald: 33

IO st~
o #Amen: 40 48

IFGaindew

Stop 1.00000 GHz.
#Sweep 100.0 ms (1001 pis)

Start 805,00 MHz

#Res BW 100 kHz #VBW 300 kHz
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T

Center Freq 902.500000 MHz
PHO: Fam =
1F G winct ow

BAvg Type: RMS

Trig: Fra Aun AvglHald: 33

Shter: 40 4B
Ref 30.00 dBm

Center Freq
902500000 MHz

‘Stop 1.00000 GHz
#Sweep 100.0 ms {1001 pis)

Start 805,00 MHz
#Res BW 100 kHz

SVBW 300 kHz

Report No.: HK2103090575-E

Center Freq
0012 500000 MHz,

805MHz~1GHz

HAvg Type: RMS
Trig: Fraa Run AvglHald: 33

#Amen: 40 48

Ref 30.00 dBm

" Stop 10.000 GHz |

Start 1,000 GHz ]
#Sweep 100.0 ms (1001 pis)

#Res BW 1.0 MHz #VBW 3.0 MHz

805MHz~1GHz

T

Center Freq 5.500000000 GHz
PHO: Famt >
1F G winct ow

BAvg Type: RMS

= Trig:Free Run AvglHald: 33

Shter: 40 4B

Ref 30.00 dBm

r".\,;'i"u_ld"‘! il

“Stop 10.000 GHz
#Sweep 100.0 ms (1001 pts)

Start 1,000 GHz

#Res BW 1.0 MHz SVEW 3.0 MHz

Center Freq
5500000000 GHz

1GHz ~10GHz

1GHz ~10GHz

1RB#0

1RB#0

LTE Band 14-5MHz Channel Bandwidth

High Channel

Agiert spectrum Analyzer - Swvgs S
399.500000 MHz
PIY0: Fast -~

IFGaindew

HAvg Type: RMS

Trig: Fraa Run AvglHald: 33

#Amen: 40 48

Ref 30.00 dBm

Ay y‘]!yr s mr b

"~ Stop 760.0 MHz.
#Sweep 100.0 ms (1001 pis)

Start 30.0 MHz

#Res BW 100 kHz #VBW 300 kHz

Al Specirum Ansbyzer - St 4

T

Center Freq 399.500000 MHz
FHO: F

I Grimow

BAvg Type: RMS

oo TrigiFras Run AvglHold: 38

Shter: 40 4B
Ref 30.00 dBm

Center Freq
304500000 MHz

StartFreq|
30.000000 MHz

et o At Tt AR g o

Start 30.0 MHz
#Res BW 100 kHz

) Stop 769.0 MHz.
#Sweep 100.0 ms {1001 pis)

SVBW 300 kHz

[ ]

Center Freq
350 500000 MHz.

StartFreq
30.000000 MHz

30MHz~769MHz

30MHz~769MHz




Mgt Siarctrum Anabyres - Swopt SA

q 772.000000 MHz
PIO: Wide —+—

1FGain L ow

Ref 30.00 dBm

Start 769,000 MHz

#Res BW 6.2 kHz #VEW 20 kHz

%lk'

Stop 775.000 MHz
#Sweep 100.0 ms (1001 pts)

769MHz~775MHz

Agiert spectrum Analyzer - Swvgs S
781.500000 MHz
P

N: Fast ~= 11 Free Run

[Fainiew  FAtten: 40 48

Ref 30.00 dBm

|
!
|
|
|
|
|
r- g el
|

Start 775,000 MHz

#Res BW 100 kHz #VBW 300 kHz

HAvg Type: RMS
AvglHald: 33

T81.500000 MHz

" |

gt g b gt

Stop 788000 MHz
#Sweep 100.0 ms (1001 pis)
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Center Freq

StartFreq|

TTE.000000 MHz

Aegoet Speeteum Arubyrve - Swept S
ter Freq 772.000000 MHz _
PH0; Wide —— 10§

IFGaincd v Bhtten:

Ref 30.00 dBm

L
Start 769,000 MHz

#Res BIW 6.2 kHz FVEW 20 kHz

769MHz~

Al Specirum Ansbyzer - St 4
0 fL
Center Freq 781.500000 MHz

PHO: Fast

I Grimow

Ref 30.00 dBm

ey, Mw.b_wq’-nﬂ!rr-v‘f el '1

Start 775,000 MHz

#Res BW 100 kHz SVBW 300 kHz

Stop 775.000 MHz|
#Eweep 100.0 ms (1001 pts),

775MHz

BAvg Type: RMS
AvglHald: 33

1

4

Stop 788,000 MHz
#Sweep 100.0 ms (1001
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Center Freq
T81.500000 MHz|

775MHz~788MHz

Agiert spectrum Analyzer - Swvgs S
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#Atzen:
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LTE Band 14-10MHz Channel Bandwidth
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BAvg Type: RMS
AvglHald: 33

Center Freq
768 500000 MHz|

Stop 799.0000 MHz|
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Ll nTw

: RMS
AvglHold: 3

Trig: Fra Aun
Shizerc 40 4B

AL A b g

Slup 10.000 GHZ
BSWL'EF 1000 ms (1001 pts)
T

1GHz ~10GHz

1GHz ~10GHz

1RB#0

1RB#0

Radiated Measurement:

Remark:

1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band
14; recorded worst case for each Channel Bandwidth of LTE FDD Band 14.

2. EIRP=Pyea(dBM)-P(dB) +G,(dBi)

3. We were not recorded other points as values lower than limits.

4. Margin = Limit — EIRP, ERP=EIRP-2.15dBi

LTE FDD Band 14_Channel Bandwidth 5SMHz_QPSK_Low Channel

Ga . .
Frequency PMea Pcl . ERP Limit Margin L
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1581 -51.47 2.86 3 7.25 -49.23 -40 9.23 H
2371.5 -54.79 2.94 3 9.53 -50.35 -13 37.35 H
1581 -50.36 2.86 3 7.25 -48.12 -40 8.12 V
2371.5 -53.67 2.94 3 9.53 -49.23 -13 36.23 V
LTE FDD Band 14_Channel Bandwidth 5MHz QPSK Middle Channel
Ga . ,
Frequency PMea Pcl . ERP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1586 -51.93 2.86 3 7.25 -49.69 -40 9.69 H
2379 -52.95 2.94 3 9.53 -48.51 -13 35.51 H
1586 -50.58 2.86 3 7.25 -48.34 -40 8.34 \%
2379 -51.7 2.94 3 9.53 -47.26 -13 34.26 \%
LTE FDD Band 14 Channel Bandwidth 5MHz QPSK High Channel
Ga . .
Frequency PMea Pcl . ERP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1591 -50.82 2.86 3 7.25 -48.58 -40 8.58 H
2386.5 -55.5 2.94 3 9.53 -51.06 -13 38.06 H
1591 -49.12 2.86 3 7.25 -46.88 -40 6.88 V
2386.5 -51.26 2.94 3 9.53 -46.82 -13 33.82 V
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LTE FDD Band 14_Channel Bandwidth 10MHz_QPSK_ Middle Channel

Ga o .
Frequency PMea Pcl . ERP Limit Margin o
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1586 -51.29 2.86 3 7.25 -49.05 -40 9.05 H
2379 -54.15 2.94 3 9.53 -49.71 -13 36.71 H
1586 -49.47 2.86 3 7.25 -47.23 -40 7.23 \Y
2379 -52.94 2.94 3 9.53 -48.5 -13 35.5 V
LTE FDD Band 14_Channel Bandwidth 5MHz_16QAM _ Low Channel

Ga - .

Frequency PMea Pcl . ERP Limit Margin o
(MHz) (dBm) (dB) Diatance égitr?(r:jns) (dBm) (dBm) (dB) Polarization
1581 -52.3 2.86 3 7.25 -50.06 -40 10.06 H

23715 -55.57 2.94 3 9.53 -51.13 -13 38.13 H
1581 -50.71 2.86 3 7.25 -48.47 -40 8.47 V
23715 -54.31 2.94 3 9.53 -49.87 -13 36.87 \Y
LTE FDD Band 14 _Channel Bandwidth 5MHz_16QAM _ Middle Channel
Ga - .
Frequency PMea Pcl ; ERP Limit Margin o
(MHz) (dBm) (dB) Diatance An_tenna (dBm) (dBm) (dB) Polarization
Gain(dB)
1586 -50.24 2.86 3 7.25 -48 -40 8 H
2379 -53.42 2.94 3 9.53 -48.98 -13 35.98 H
1586 -51.02 2.86 3 7.25 -48.78 -40 8.78 V
2379 -53.31 2.94 3 9.53 -48.87 -13 35.87 V
LTE FDD Band 14_Channel Bandwidth 5MHz_16QAM _ High Channel
Ga - .

Frequency PMea Pcl ; ERP Limit Margin o
(MHz) (dBm) (dB) Diatance ég;[r?(r:jn:) (dBm) (dBm) (dB) Polarization
1591 -50.53 2.86 3 7.25 -48.29 -40 8.29 H

2386.5 -53.27 2.94 3 9.53 -48.83 -13 35.83 H
1591 -50.99 2.86 3 7.25 -48.75 -40 8.75 \Y
2386.5 -54.11 2.94 3 9.53 -49.67 -13 36.67 V
LTE FDD Band 14_Channel Bandwidth 10MHz_16QAM _ Middle Channel
Ga - .

Frequency PMea Pcl ; ERP Limit Margin o
(MHz) (dBm) (dB) Diatance ég;cr?(r:jn;) (dBm) (dBm) (dB) Polarization
1586 -51.58 2.86 3 7.25 -49.34 -40 9.34 H
2379 -55.35 2.94 3 9.53 -50.91 -13 37.91 H
1586 -51.44 2.86 3 7.25 -49.2 -40 9.2 V
2379 -52.37 2.94 3 9.53 -47.93 -13 34.93 V
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3.6 Frequency Stability under Temperature & Voltage Variations

LIMIT

90.539 (c) The frequency stability of mobile, portable, and control transmitters operating in the narrowband
segment must be 400 parts per billion or better when AFC is locked to the base station.When AFC is not

locked to the base station, the frequency stability must be at least 1.0 ppm for 6.25 kHz, 1.5 ppm for 12.5 kHz
(2 channel aggregate), and 2.5 ppm for 25 kHz (4 channel aggregate).

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603D

Frequency Stability Under Temperature Variations:

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMW500 DIGITAL
RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -30°C.

3. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on middle
channel for LTE Band 14, measure the carrier frequency. These measurements should be made within 2
minutes of Powering up the EUT, to prevent significant self-warming.

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements.

5. Re-measure carrier frequency at room temperature with nominal voltage. Vary supply voltage from
minimum voltage to maximum voltage, in 0.1Volt increments re-measuring carrier frequency at each voltage.
Pause at nominal voltage for 1.5 hours unpowered, to allow any self-heating to stabilize, before continuing.
6. Subject the EUT to overnight soak at +50°C.

7. With the EUT, powered via nominal voltage, connected to the CMW500 and in a simulated call on the
centre channel, measure the carrier frequency. These measurements should be made within 2 minutes of
Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10 ‘C increments from +50°C to -30°C. Allow at least 1.5 hours at each
temperature, unpowered, before making measurements

9. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

Frequency Stability Under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the EUT and
set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the desired frequency
resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record the maximum
frequency change.



TEST RESULTS

Remark:
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1. We tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE Band 14;
recorded worst case.

LTE Band 14, 10MHz bandwidth (worst case of all bandwidths)

Frequency Error vs Voltage
Voltage Frequency error (Hz) Frequency error (ppm) Limit
(V) QPSK 16QAM QPSK 16QAM (ppm)
3.40 -15.01 -14.03 -0.018988 -0.017692 2.50
3.60 -13.10 -13.05 -0.016572 -0.016456 2.50
4.20 -14.83 -14.51 -0.018760 -0.018298 2.50
Frequency Error vs Temperature
Temperature Frequency error (Hz) Frequency error (ppm) Limit
(C) QPSK 16QAM QPSK 16QAM (ppm)
-30° -9.43 -11.76 -0.011854 -0.014783 2.50
-20° -11.06 -8.53 -0.013903 -0.010723 2.50
-10° -8.85 -12.27 -0.011125 -0.015424 2.50
0° -10.17 -11.44 -0.012865 -0.016192 2.50
10° -14.20 -13.63 -0.017963 -0.019292 2.50
20° -14.29 -13.36 -0.018077 -0.018910 2.50
30° -12.73 -14.09 -0.016053 -0.019845 2.50
40° -13.18 -12.79 -0.016620 -0.018014 2.50
50° -14.06 -12.27 -0.017730 -0.017282 2.50
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4 Test Setup Photos of the EUT
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