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TEST REPORT

Test Report No. :

Sept. 12, 2020

HK2009012691-8E .
Date of issue

Equipment under Test Mobile Phone

Model /Type TA-1318

Listed Models N/A

Applicant HMD global Oy

Address Bertel Jungin aukio 9, 02600 Espoo Finland

Manufacturer HMD global Oy

Address Bertel Jungin aukio 9, 02600 Espoo Finland
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 TEST STANDARDS

The tests were performed according to following standards:
FCC Part 2:FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES AND REG-
ULATIONS

FCC Part 22Subpart H:PRIVATE LAND MOBILE RADIO SERVICES.

ANSI/TIA-603-E-2016: Land Mobile FM or PM Communications Equipment Measurement and Performance
Standards.

ANSI C63.26-2015: IEEE/ANSI Standard for Compliance Testing of Transmitters Used in Licensed Radio
Services

FCC KDB 971168D01 v03r01 Power Meas License Digital Systems




2 SUMMARY

2.1 General Remarks
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Date of receipt of test sample

Aug. 28, 2020

Testing commenced on

Aug. 29, 2020

Testing concluded on

Sept. 12, 2020

2.2 Product Description

Name of EUT Mobile Phone
Model/Type reference: TA-1318
List Model: N/A

Power supply:

DC 3.8V from battery or DC 5V from adapter

Adapter Information

Input: 100-240V, 50/60Hz, 0.35A; Output:5V, 1000mA

Modilation Type

QPSK,16QAM

Antenna Type

Internal Antenna

Operation Frequency Band LTE BAND 5

Operation frequency LTE BAND 5:824~849 MHz
LTE Release R8

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

Extreme vol. Limits

3.23VDC to 4.37VDC (nominal: 3.8VDC)

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)

DC 3.8V from battery or DC 5V from adapter

2.4 Normal Accessory setting

Fully charged battery was used during the test.

2.5 EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

@ - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m) : /
Shield : /
Detachable : /
O| Multimeter Manufacturer : |/
Model No. : /
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2.6 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended forFCC ID: 2AJOTTA-1318 filing to comply with FCC Part 22H,
Rules.

2.7 Modifications

No modifications were implemented to meet testing criteria.

2.8 GeneralTest Conditions/Configurations

2.10.1 TestEnvironment

EnvironmentParameter SelectedValuesDuringTests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.42V
Voltage VN 3.8V
VH 412V

NOTE:VL=lowerextreme testvoltageVN=nominalvoltage
VH=upperextreme testvoltageTN=normaltemperature
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3 TEST ENVIRONMENT

3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.
Add.:1F, B2 Building, JunfengZhongchengZhizao Innovation Park,Heping Community, Fuhai Street,

Bao’an District, Shenzhen, China

3.2 Environmental conditions

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

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.3 Test Description
Band 5 (824~849 MHz)

Test ltem FCCRuleNo. Requirements Verdict
Effective(lsotropic) §2.1046,
RadiatedOutputPower §22.913(a)(2) EIRP <2W Pass
Peak-AverageRatio §24.232(d) FCC:Limit<13dB Pass
Modu'at'onciharade”s“ §2.1047 Digitalmodulation Pass
. OBW: Nolimit.
Bandwidth §2.1049 EBW- Nolimit. Pass
§2.1051 < -13dBm/1%*EBW,
BandEdgesCompliance §2'4 238’ In1MHzbandsimmediatelyoutsideandadjacentto Pass

Thefrequency block.

<-13dBm/1MHz,

SpurlousEmlssllonatAnte §2.1051, from9kHzto10thharmonicsbut outsideauthorized Pass
nnaTerminals §24.238 ;
Operatingfrequency ranges.
Field Strengthof Clause 7of
Spurious KDB971168 <-13dBm/1MHz. Pass
Radiation D01 v02r02
§2.1055, FCC:withinauthorizedfrequency
Frequency Stability §22.355, block. Pass
§24.235

NOTE 1:For theverdict,the“N/A’denotes“not applicable” ,the“N/T”denotes “nottested”.

Remark:
1. The measurement uncertainty is not included in the test result.
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Test Equipment Manufacturer Model No. Serial No. Calibration Date %adz)ggfen
LISN R&S ENV216 HKE-059 2019/12/26 2020/12/25
LISN R&S ENV216 HKE-002 2019/12/26 2020/12/25
Receiver R&S ESCI7 HKE-010 2019/12/26 2020/12/25
Spectrum analyzer R&S FSP40 HKE-025 2019/12/26 2020/12/25
Spectrum analyzer Agilent N9020A HKE-048 2019/12/26 2020/12/25
RF automatic control | Tonscend JS0806-1 HKE-060 2019/12/26 | 2020/12/25
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 2019/12/26 2020/12/25
Bllog Broadband | sehwarzbeck | VULB9163 HKE-012 2019/112/26 | 2020/12/25
Horn antenna Schwarzbeck 9120D HKE-013 2019/12/26 2020/12/25
High gain antenna Schwarzbeck LB-180400KF HKE-054 2019/12/26 2020/12/25
Preamplifier EMCI EMC051845SE HKE-015 2019/12/26 2020/12/25
Preamplifier Agilent 83051A HKE-016 2019/12/26 2020/12/25
Preamplifier Schwarzbeck BBV 9743 HKE-006 2019/12/26 2020/12/25
Temperature and Boyang HTC-1 HKE-075 2019/12/26 | 2020/12/25
humidity meter
High-low
temperature Guangke HT-80L HKE-118 2019/12/26 2020/12/25
chamber
High pass filter unit Tonscend JS0806-F HKE-055 2019/12/26 2020/12/25
RF .
Cable(below1GHz) Times 9kHz-1GHz HKE-117 2019/12/26 2020/12/25
RF Cfg'ﬁ(;;bove Times 1-40G HKE-034 2019/12/26 | 2020/12/25
Power meter Agilent E4419B HKE-085 2019/12/26 2020/12/25
Power Sensor Agilent E9300A HKE-086 2019/12/26 2020/12/25
Conducted test | 155 ceng TS+ Rev HKE-081 N/A N/A
software 2.5.0.0
Radiated test Tonscend TS+ Rev HKE-082 N/A N/A
software 2.5.0.0
RF test software | Tonscend JS1120-B HKE-083 N/A N/A
Version 2.6
RF test software Tonscend JS1120-4 HKE-113 N/A N/A
RF test software Tonscend JS1120-3 HKE-114 N/A N/A
RF test software Tonscend JS1120-1 HKE-115 N/A N/A
Wireless
Communication Test R&S CMW500 HKE-026 2019/12/26 2020/12/25
Set
Wireless
Communication Test R&S CMU200 HKE-029 2019/12/26 2020/12/25
Set
High gain antenna Schwarzbeck LB-180400KF HKE-054 2019/12/26 2020/12/25
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4 TEST CONDITIONS AND RESULTS

4.1 Output Power
4.1.1 CoductedOutput Power

TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S Digital Radio Communication tester (CMW500)
to ensure max power transmission and proper modulation. This result contains output power and EIRP
measurements for the EUT. In all cases, output power is within the specified limits.

TEST CONFIGURATION

EUT

TEST PROCEDURE

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 CMW500 by an Att.
c) EUT Communicate with CMWS500 then selects a channel for testing.

d) Add a correction factor to the display CMW500, and then test.

TEST RESULTS

compliance *

Remark:
1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band
5;

LTE FDD Band 5

TX Channel Frequenc ; Burst Average Power [dBm]
Bandwidth (I\(lez) ’ RB Size/Offset QPSK 16QAM

1 RB low 24.28 23.44

824.7 1 RB high 24.27 23.43

' 50% RB mid 24.34 22.81

100% RB 24.40 22.90

1 RB low 24.50 24.01

1 RB high 24.66 24.00

1.4 MHz 836.5 50% RB mid 24.67 23.39

100% RB 24.61 23.40

1 RB low 24.63 22.99

848.3 1 RB high 24.63 22.89

' 50% RB mid 24.67 23.12

100% RB 24.66 23.12

1 RB low 24.28 23.41

825.5 1 RB high 24.29 23.36

' 50% RB mid 23.47 22.79

3 MHz 100% RB 23.32 22.46

1 RB low 24.62 23.58

836.5 1 RB high 24.58 23.67

50% RB mid 23.49 22.71
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100% RB 23.62 2273
1RB low 24.62 23.04

647 5 1RB high 24.66 23.05

: 50% RB mid 23.50 22.75

100% RB 23.61 22.88

1 RB low 24.39 23.08

1RB high 24.49 2310

826.5 50% RB mid 23.31 22.41

100% RB 23.36 22.38

1RB low 24.85 22.87

1RB high 24.78 2311

5 MHz 836.5 50% RB mid 23.55 22.58
100% RB 23.45 22.54

1RB low 24.71 23.75

665 1RB high 24.68 23.77

: 50% RB mid 23.62 22.88

100% RB 23.69 22.86

1RB low 24.47 22.95

629.0 1RB high 24.46 22.72

: 50% RB mid 23.41 22.65

100% RB 23.47 22.64

1 RB low 24.73 24.04

1RB high 24.68 2415

10 MHz 836.5 50% RB mid 23.84 22.79
100% RB 23.49 22.55

1 RB low 24.59 23.62

640 1RB high 24.64 23.59

: 50% RB mid 23.52 22.56

100% RB 23.60 22.61
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4.1.2. Radiated Output Power
LIMIT

This is the test for the maximum radiated power from the EUT.
Rule Part 22H.232(b) specifies, "Mobile/portable stations are limited to 7 watts e.i.r.p.

TEST CONFIGURATION

Signal

Substitute Generator

Artenna

Y
45

Y
|||I|" |

Receiving Antenna

S

= Y

i 0T

- g Receiving Antenna
= S

- I

LAAAA

TEST PROCEDURE

1. EUT was placed on a 0.1 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 0.1m. 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, And the maximum value of the receiver should be
recorded as (P;).

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 (Pyea) 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 (P,). The power of signal source (Pyes) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.
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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 (P) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below: Power(EIRP)=Pyea- Pag - P+ 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)=Pyea- P+ Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and
known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST RESULTS
Radiated Measurement:

Remark:

1. We measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE FDD Band
5; recorded worst case for each Channel Bandwidth of LTE FDD Band 5.

2. EIRP=Pyea(dBm)-Py(dB)+Paq(dB)+G,(dBi)

3. We measured both Horizontal and Vertical direction, recorded worst case direction.

LTE FDDBand 5_Channel Bandwidth 1.4MHz_QPSK

G — .

Frequency Phea Pa 2 Pag ERP Limit Margin -
(MHz) | (dBm) (dB) é;‘itr?&”;) (dB) (dBm) | (dBm) (dB) | Polarization
8247 | -19.87 3.41 10.24 33.60 2056 | 3845 | 17.89 v
8365 | -19.76 3.49 10.24 33.60 2050 | 3845 | 17.86 v
8483 | -20.39 3.55 10.23 33.60 1089 | 3845 | 18.56 v

LTE FDDBand 5 Channel Bandwidth 3MHz_ QPSK

G — .

Frequency Phvea Pq 2 Pag ERP Limit Margin o
(MHz) | (dBm) | (dB) é;‘itrf(r:j”;) (@B) | @Bm) | (@Bm) | (aB) | Folarzation
8255 | -19.74 3.41 10.24 33.60 2069 | 3845 | 17.76 v
8365 | -19.78 3.49 10.24 33.60 2057 | 3845 | 17.88 v
8475 | -20.28 355 10.23 33.60 20 3845 | 1845 v

LTE FDD Band 5 Channel Bandwidth 5MHz QPSK

G — .

Frequency Phvtea Pq 2 Paq ERP Limit Margin o
(MHz) | (dBm) (dB) égitr?(’:j”é") (dB) (dBm) | (dBm) @) | PO
8265 193 3.41 10.24 33.60 2113 | 3845 | 17.32 v
8365 | -19.5 3.49 10.24 33.60 20.76 | 3845 | 17.69 Vv
8465 | -19.74 3.55 10.23 33.60 2054 | 3845 | 17.91 Vv

LTE FDD Band 5 Channel Bandwidth 10MHz QPSK

G — .

Frequency Pea Pa a Pag ERP Limit Margin o
(MHz) | (dBm) (dB) é;‘itrf&”;) (dB) (dBm) | (dBm) @) | e
8200 | -19.49 3.41 10.24 33.60 2094 | 3845 | 17.51 v
8365 | -20.18 3.49 10.24 33.60 2017 | 3845 | 18.28 Vv
8440 | -20.27 3.55 10.23 33.60 20.01 | 3845 | 1844 Vv
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LTE FDD Band 5 Channel Bandwidth 1.4MHz_16QAM

G - .
Frequency | Puea P a Paa ERP Limit Margin o
Antenna Polarization
(MHz) ~ | (dBm) | (dB) | goiym) (dB) (dBm) | (dBm) | (dB) 1zat
824.7 -19.34 3.41 10.24 33.60 21.09 38.45 17.36 V
836.5 -19.36 3.49 10.24 33.60 20.99 38.45 17.46 V
848.3 -19.84 3.55 10.23 33.60 20.44 38.45 18.01 V
LTE FDD Band 5 Channel Bandwidth 3MHz_16QAM
G - .
Frequency Puvea Pq a Pag ERP Limit Margin L
Antenna : Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
825.5 -19.63 3.41 10.24 33.60 20.8 38.45 17.65 V
836.5 -19.38 3.49 10.24 33.60 20.97 38.45 17.48 )Y
847.5 -20.38 3.55 10.23 33.60 19.9 38.45 18.55 V
LTE FDD Band 5 Channel Bandwidth 5MHz_16QAM
G . .
Frequency |  Puea Pa 2 Pag ERP Limit Margin N
Antenna : Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
826.5 -19.36 3.41 10.24 33.60 21.07 38.45 17.38 )Y
836.5 -19.61 3.49 10.24 33.60 20.74 38.45 17.71 )Y
846.5 -19.87 3.55 10.23 33.60 20.41 38.45 18.04 )Y
LTE FDD Band 5 Channel Bandwidth 10MHz_16QAM
G . .
Frequency | Puea Pq 2 Pag ERP Limit | Margin L
Antenna : Polarization
(MHz) " | (@Bm) | (dB) | Goivup) (dB) (dBm) | (dBm) | (dB) zatl
829.0 -19.3 3.41 10.24 33.60 21.13 38.45 17.32 V
836.5 -19.46 3.49 10.24 33.60 20.89 38.45 17.56 V
844.0 -19.55 3.55 10.23 33.60 20.73 38.45 17.72 V
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4.2 Peak-to-Average Ratio (PAR)

LIMIT
The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

I CMW500

Spectrum
Analveer

TEST PROCEDURE

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 measured all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 5; recorded worst case for each Channel Bandwidth of LTE FDD Band 5.

LTE FDD Band 5

TX Channel Frequenc . PAPR(dB)
Bandwidth MHZ) RB Size/Offset QPSK 16QAM
824.7 3.66 4.36
1.4 MHz 836.5 1RB#0 3.88 477
848.3 4.06 5.59
825.5 3.75 4.55
3 MHz 836.5 1RB#0 4.06 493
847.5 3.84 5.30
826.5 3.70 5.14
5 MHz 836.5 1RB#0 4.09 5.64
846.5 3.59 4.33
829.0 3.82 4.95
10 MHz 836.5 1RB#0 4.75 5.64
844.0 3.25 3.84
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LTE FDD Band 5- 1.4 MHz Channel BandwidthPAPR

QPSK

16QAM

lent Spectrum Analyzer - Power Stat CCDF
R

824.700000 MHz
Ceunts:1.00 M/1.00 Mpt

Average Power

24.32dBm
50.30 % at 0dB

3.
0001% 3
0.0001 %
Peak

28.18 dBm

ode
Info BW 25.000 MHz

4.700000 MHz Ra : = Frequency

Low Channel
 Agilent Spectrum Analyzer - Pawer Stat CCOF

00k 0 5
Center Freq 824.700000 MHz

Average Power

23.72dBm
46.80 % at 0dB

.02 dB

4.06 dB

4.36 dB

4.48 dB

0.001% 4.56dB
0.0001 % 4.57 dB

Peak 4.57 dB
28.29 dBm

1RB#0

==
HIFGainLow

GenterF Frequency
Trig

i Run
#Atten: 40 4B

0de
Info BW 25.000 MHz

1RB#0

Agilent Specirum Analyzer — Power Stat CCDF

R a
836.500000 MH2
Counts:1.00 MI1.00 Mpt

Average Power

24.33 dBm
50.27 % at 0dB

4.03dB

12 A4 Sep 04, 202C
Radio Std: Nons

Middle Channel

Aghlent Spectrum Analyzer - Power Stat CCOF
kL

FEagency Center Freq 836.500000 MHz

Average Power

23.65 dBm
47.06 % at 0dB

4.36 dB
4.77 dB
4.87 dB

0.001 %
0.0001 %
Peak

4.08 dB
408 dB
4.09 dB

28.42 dBm

0.001 %
0.0001 %
Peak

4.91dB
4.92 dB

s ¥ 12:53:40 AM Sep04, 2020
§36.600000 MHz Radio Std: None
Counts:1.00 MH.00 Mpt

Frequency

0.0001 %
ode

Info BW 25,000 MHz

Agjlent Spectrum Analyzer - Power Stat CCDF

v AALich e
£43.300000 MHz
Counts:1.00 M/1.00 Mpt

Center Freq 848.300000 MHz

Average Power

24.43 dBm
48.19 % at 0dB

dB
3.82dB
4.06 dB
4.11 dB
414 dB
15 dB

4.15dB
8.58 dBm

10.0

1.0 %
01%
0.01%
0.001 %
0.0001 %
Peak

0.0001 %
ode
Info BW 25.000 MHz

1RB#0

12:54:07 AM S2p 04, 2020
Radio Std: None

Center Freq|
848.300000 MHz

Aghlent Specirum Analyzer - Power Stat CCDF
kL NSEINT| SOLRCE OF O

Center Freq: 848.300000 MHz R Frequency.

Trig: Free Run Counts:1.00 M1.00 Mpt

#Atten: 40 4B

§48.300000 MHz

HIFGainLow

Average Power

22.80 dBm
43.66 % at 0dB

10.0 %
1.0 %
01%
0.01
0.001 %
0.0001 %
Peak

“odB
Info BW 25.000 MHz

1RB#0
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LTE FDD Band 5-3MHz Channel BandwidthPAPR

QPSK

16QAM

Agilent Spectrum Analyzer - Power Stat CCDF

26600000 MHz R

00k 0 5
Center Freq 825.500000 MHz
Counts:1.00 MM.00 Mpt

HIFGain:Low

q:
Trig: Free Ru
#atten: 40 dB

Average Power

24.27 dBm
49.52 % at 0dB

10.0 %
1.0 %
01%
0.01 %
0.001 %
0.0001 %
Peak

0dB
Info BW 25.000 MHz

1RB#0

Low Channel

Agilent Spectrum Analyzer - Power Stat CCDF

R a2
Center Freq 825.500000 MHz

Average Power

23.45 dBm
45.35 % at 0dB

4.70dB
479dB
4.80dB

0.001 %
0.0001 %
Peak

0.0001 %

==
HFGain:Low

[01:23:32 M S04, 2020
Radlo Std: Nene
Counts:1.00 M/1.00 Mpt

ode
Info BW 25.000 MHz

1RB#0

Fregquency

Middle Channel

Agilent Spectrium Analyzer - Power Stat CCBF
L O124:01 AMSE004, 2020

e~ oD Ao
Center Freq 836.500000 MHz iz Radio Std: None
o Trig: Counts:1.00 M/1.00 Mpt

MEGalnLow
Average Power

24.38 dBm
48.78 % at 0dB

0001% 4.20dB
0.0001 % 4.20dB
Peak 4.20dB

28.58 dBm

ode
Info BW 25.000 MHz

Agilent Spectrum Analyzer - Power Stat CCDF
o :
Efoquenty, Center Freq 836.500000 MHz

MFGainLow

Average Power

23.52 dBm
45.56 % at 0dB

2.86dB
4.48 dB
4.93 dB
5.04 dB
5.09 dB
5.10 dB
5.17 dB
28.69 dBm

0.01%
0.001 %
0.0001 %
Peak

Y a 01:24:05 AM 520,
835.500000 MHz Radio Std: None
Counts:1.00 M/1.00 Mpt

Frequency

CenterFreq
836.500000 MHz

Freq Offset
oHz

1RB#0

Agilent Spectrum Analyzer - Power Stat CCDF
" ® i F_|01:24:36 AM Sep04, 200
Center Freq: 847 500000 MHz Radio Std: None
Counts:1.00 MH.00 Mpt

Average Power

24.42 dBm
48.64 % at 0dB

0.001 %
0.0001 %
Peak

0.001 %

dB
Info BW 25,000 MHz

1RB#0

High Channel

Agilent Spectrum Analyzer - Power Stat CCDF
@

PRIy Center Freq 847.500000 MHz

Average Power

22.79dBm
44.70 % at 0dB

10.0

1.0°9

0.1 %
0.01 %
0.001 %
0.0001 %
Peak

3.03dB
4.85 dB
5.30dB
5.44 dB
5.51 dB

F | A\ALIGH OFF___|01:24:45 AM Sep0d, 2020
iz Radio Std: None
Counts:1.00 MH.00 Mpt

ods
Info BW 25,000 MHz

1RB#0

Frequency
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LTE FDD Band 5-5MHz Channel BandwidthPAPR

QPSK

| 16QAM

Spectrum Analyzer - Power Stat CCDF
T " 101:52:07 AM S
CanterFraq: 826.500000 MHz Radio Std:
ree Run Counts:1.00 M/1.00 Mpt
#Atten: 40 dB

Center Freq 826.500000 MHz

HIFGainLow

Average Power

24.38 dBm
49.43 % at 0dB

10.0 ¢

1.0 %
0.1%
001 %
0.001 %
0.0001 %
Peak

3.79dB

Ty
Info BW 25.000 MHz

Low Channel

Agilent Spectrum Analyzer - Power Stat CCDF

i R 2 "
‘Center Freq 826.500000 MHz ﬂenlMqu 826500000 MHz Radio Std: Nene

o= Counts:1.00 M/1.00 Mpt
HFGain:Low

Average Power

22.71 dBm
43.80 % at 0dB

10.0

1.0 %
01%
0.01 %
0.001 %
0.0001 %
Peak

0.0001 %
ode
Info BW 25.000 MHz

'01:52:15 AMSep 04, 2020

Frequency

CenterFreq|
26 500000 MHz|

R Spectrum Analyzer - Pawer Stat CCDF
7 3 F 015244 AMSEp04, 2020

Cenler Freq 836. 5(]'](][](] MHz ] Radie Std: Nene

a
0000
aimis100 M 00 Mipt

Average Power

24.52 dBm
48.62 % at 0dB

0.001 %
0.0001 %
Peak

Frequency

Center Freq

Channel

[ e

836. 500000 MHz Radio Std: None

Average Power

22.64 dBm
44.17 % at 0dB

1.0 ¢
01%
0.01 %
0.001 %
0.0001 %
Peak

ode
Info BW 25.000 MHz

1RB#0

101:52:52 AM Sep04, 2020

Frequency

01/53:20 AMSep 0+, 2020
Radio Std: Nene

Average Power

24.36 dBm
49.93 % at 0dB

10.0 %
10%
01%
001 %
0.001 % ‘
0.0001 % {

0dB
Info BW 25,000 MHz

0.01 %

0.0001 %

Radio Std: None

Average Power

23.60 dBm
45.66 % at 0dB

.46 dB
464 dB

4.69 dB

4.83 dB
28.43 dBm

0.0001 %
Peak

0dB
Info BW 25.000 MHz

1RB#0

01:52:28 AM Sep 04, 2020

Frequency
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LTE FDD Band 5-10MHz Channel BandwidthPAPR

QPSK

16QAM

102:15:55 AM Sep 04, 2020

Geniar Freq: 629.000000 Radio Std: None

T ZNALIGH OFF
MHz
Counts:1.00 M/1.00 Mpt

Average Power

24.28 dBm
48.10 % at 0dB

0.001 %
0.0001 %
Peak

0.0001 %
ode
Info BW 25.000 MHz

1RB#0

Low Channel

Frequency

Average Power

23.09 dBm
44.38 % at 0dB

10.0 %
1.0 %
0.1%
0.01 %
0.001 %
0.0001 %
Peak

292dB
454 dB
4.95 dB
5.15dB
5.45dB

& dB

61dB
70 dBm

a
Counts:1.00 MI1.00 Mpt

|
Center Freq
000000 MHz||

0.0001 %
0de
Info BW 25.000 MHz

Agilont Spectrum Analyzer - Power Stat CCOF
ki I 02:17:31 AM Sep 04, 2020

536500000 MHz Radio Ste: None

n Counts:1.00 Mi1.00 Mpt

Center Freq 836.500000 MHz

Average Power

24.23 dBm
46.57 % at 0dB

252dB
417 dB
4.75dB
4.86dB
4.91dB
4.91dB

491dB
29.14 dBm

0.001 %
0.0001 %
Peak

dB
Info BW 25.000 MHz

Middle Channel

Frequency

Average Power

Center Freq ‘
836.500000 MHz|

23.32dBm
45.09 % at 0dB

10.0 %
1.0 %
01%
001%
0.001 %
0.0001 %

Agilent Spectrum Analyzer - Power Stat CCDF

00k 2
Center Freq 836.500000 MHz

HIFGainLow

Agilent Spectyum Analyzer - Power Stat CCOF
AL 02:16:07 AM S
Center Freq 844.000000 MHz

Average Power

24.49 dBm
51.80 % at 0dB

10.0 %
1.0 %
01%
0.01 %
0.001 %
0.0001
Peak

0dB
Info BW 25,000 MHz

1RB#0

: 04, 2020
Radio Std: Mone

High Channel

Frequency

Center Freq|
844000000 MHz

Average Power

24.07 dBm
49.18 % at 0dB

0.0001 %
Peak

Agllent Spectrum Analyzer - Power Stat CCDF

Center Freq 844.000000 MHz ]

ANALISIOR |02:18:16 AMSen04, 2020
Radio Std: None Frequency
Counts:1.00 MH.00 Mpt

HFGainLow

0.0001 %
0 %5 a
Info BW 25.000 MHz

1RB#0
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4.3 Occupied Bandwidth and Emission Bandwidth

LIMIT

N/A

TEST CONFIGURATION

———

Directional coupler

TEST PROCEDURE

L]

CMW500

Spectrum
Analveer

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 RBWwas 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 isthe 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

FDD Band 5; recorded worst case for each Channel Bandwidth of LTE FDD Band 5.

LTE FDD Band 5

X

-26dBc Emission

99% Occupied bandwidth

Channel RB Size/Offset Fre&ﬁency bandwidth (MHz) (MHz)
Bandwidth (MHz) QPSK 16QAM QPSK 16QAM
824.7 1.239 1.242 1.0920 1.0935
1.4 MHz 6RB#0 836.5 1.241 1.235 1.0889 1.0905
848.3 1.230 1.246 1.0929 1.0909
825.5 2.969 2.957 2.6984 2.6931
3 MHz 15RB#0 836.5 2.984 2.951 2.6974 2.6884
847.5 2.972 2.978 2.6998 2.6995
826.5 4.937 4.937 4.5010 4.5023
5 MHz 25RBH#0 836.5 4.949 4.899 4.4983 4.4987
846.5 4.988 5.020 4.5037 4.5016
829.0 9.605 9.615 8.9883 8.9804
10 MHz 50RBH#0 836.5 9.558 9.557 8.9597 8.9561
844.0 9.580 9.600 8.9849 8.9753
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LTE FDD Band 5- 1.4 MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth
QPSK

i Spectrum Analyzor - Dccupied BW.

Low Channel

16QAM

o R 2 120440,
Center Freq 824.700000 MHz

Center Fraq: $24.700000 MHz Radio Std:
Trig: Fres Ru

— AvglHeld: 30
#Asten; 30 dB

Ref 40.00 dBm

ICenter 824.7 MHz
es BW 30 kHz #VBW 91 KH:
Occupied Bandwidth

1.0920 MHz

-1.527 kHz
1.239 MHz

Total Power 25.9 dBm

Transmit Freq Error OBW Power

x dB

99.00 %
x dB Bandwidth

=26.00 dB

6RB#0

Aghlent Spectrum Analyzer - Occupied BW
R

Center Freq

A Sep03, 2020

Radio Device: BTS

"Aelent Spectrum Analyzer - Occupied OW
e Frequency —

824.700000 MHz

Ref 40.00 dBm
Center Freq|
824.700000 MHz,

[Center 824.7 MHz
#Res BW 30 kHz #VBW 91 kHz
Occupied Bandwidth

1.0935 MHz

-449 Hz
1.242 MHz

Total Power
FreqOffset

0Hz Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

T] SOLR AL oFF 12.04:50 AM S04, 2020
.q; 624.700000 MHz

e Run
8

AvglHold: 30730

Radio Std: None Frequency

#Sweep 100 ms

99.00 %
-26.00 dB

6RB#0

2 I INT| SO 12,05:02 AM Sep 04
836.500000 MHz CenterFreq: 836.600000 MHz

Trig: Free Run Avg|Hold:
HFGain:Low

Radio Device: BTS

Center £36.5 MHz
Res BW 30 kHz #VBW 91 kHz

#Sweep 100 ms|
Occupied Bandwidth

1.0889 MHz

-708 Hz
1.241 MHz

Total Power

Transmit Freq Error OBW Power

x dB

99.00 %
x dB Bandwidth

-26.00 dB

6RB#0

Agilent Spectrum Analyzer - Occupbed BW
"B

2620
Radio Std: Nene

Frequency

Center Freq: 836.500000
Trig: Fras Run

==
aan a8

ICenter 836.5 MHz
#Res BW 30 kHz #VBW 91 kHz
Occupied Bandwidth

1.0805 MHz

248 Hz
1.235 MHz

Total Power

Transmit Freq Error OBW Power
x dB Band ith

x dB

6RB#0

MHz
Avg|Hold: 30130

12105 12 2152004, 2020
Radlo Std: None Frequency

Span 3 MHz,
#Sweep 100 ms

25.1 dBm

99.00 %
-26.00 dB

2 E . 12:05:24 AM 520 04, 2020
Center Freq 848.300000 MHz

S =] A\
Center Freq: 848300000 MHz Radio Std: None
Trig: Frae Run

Avg|Hold: 30730
saren: 30 4B Radis Device: BTS
Ref 40.00 dBm

|Center 848.3 MHz
#Res BW 30 kHz #VBW 91 kHz

#Sweep 100 ms;
Occupied Bandwidth

1.0929 MHz

=1.218 kHz
1.230 MHz

Total Power

Transmit Freq Error OBW Power
x dB

99.00 %
¥ dB Bandwidth

-26.00 dB

6RB#0

Agilont Spectrum Analyzer - Occupied BW
fou e
Frequency

300000 MHz

Avg|Hold: 30130
B

CenterFreq|
848.300000 MHz||

Center 848.3 MHz
Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth
1.0909 MHz

-385 Hz
246 MHz

Total Power

Transmit Freq Error OBW Power
x dB Band

x dB

ith

6RB#0

Freq; 845.300000 MHz
2 R

99.00 %
-26.00 dB

1210534 AMSe 04, 2020
Radlo Std: None Frequency

Radie Device: BTS

Center Freq|
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LTE FDD Band 5—-3MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

| 16QAM

Agllent Spectrum Analyzer - Occupled BW

o1 - - T
Center Freq 825.500000 MHz ™ 500000 MHz.
T

e Avg|Hold: 30730
HFGain:Low

[Center 825.5 MHz

[#Res BW 51 kHz #VBW 150 kHz

Occupied Bandwidth otal Power
2.6984 MHz

4.276 kHz
2.969 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

15RB#0

7 AMSE004, 2020

o
Radie Std: None

Radie Device: BTS

99.00 %
-26.00 dB

Low Channel

Frequency.

Ref 40.00 dBm

Center 825.5 MHz

#Res BW 51 kKHz #VBW 150 kKHz

Occupied Bandwidth Total Power
2.6931 MHz

289 Hz
2.957 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

15RB#0

Radio Std: None Frequency

Radio Device: BTS

Span 6 MHz
#Sweep 100 ms

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occuphed BW

MHz
Avg|Held: 30130

ICenter 836.5 MHz

Res BW 51 kHz #VBW 150 kHz

Occupied Bandwidth Total Power
2.6974 MHz

988 Hz
2.984 MHz

OBW Power
x dB

Transmit Freq Error

x dB Bandwidth

15RB#0

01.00:45 AMSep 0+, 2020
Radio Std: Nene

Radio Davice: BTS

Span 6 MHz
#Sweep 100 ms

25.6 dBm

98.00 %
-26.00 dB

B E v a
Frequency q: §36.500000 MHz
n AvglHeld: 30730

#Res BW 51 kHz #VBW 150 kHz

Occupied Bandwidth Total Power
2.6884 MHz

-971 Hz
2.951 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

15RB#0

'01:00:55 AM Sep04, 2020

Radio Std: None Frequency

Radio Device: BTS

Span 6 MHz
#Sweep 100 ms)

99.00 %
-26.00 dB

Agilont Spectrum Analyzer - Occupied BW
o

‘Center Freq 847.500000 MHz

0 MH:
Avg|Hold: 3030
MIFGainLow

Ref 40.00 dBm_

[Center 847.5 MHz

es BW 51 kHz #VBW 150 kHz

Occupied Bandwidth Total Power
2.6998 MHz

-224 Hz
2.972 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

15RB#0

[01:01:10 M Sep0%, 2020
Radio Std: Nona

Radio Device: BTS

Span 6 MHz
#Sweep 100 ms;

High Channel

Agilent Spectrum Analyzer - Occuphed BW.
Freguency 847600000 MHz
AvglHold: 3030

CenterFre
Trig: Free Run
#Atten: 30 4B

KL 0 5
Center Freq 847.500000 MHz

HIFGainLow

Ref 40.00 dBm_

CenterFreq
847.500000 MHz

'Res BW 51 kHz #VBW 150 kHz

Occupied Bandwidth Total Power

2.6995 MHz
1.135 kHz
2.978 MHz

OBW Power
x dB

Transmit Freq Error
¥ dB Bandwidth

15RB#0

'O1:01:20 M Sep04, 2020

Radio 5td: Nene Frequency

Radio Device: BTS

Center Freq|
847 600000 MHz

Span 6 MHz,
#Sweep 100 ms

99.00 %
-26.00 dB
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LTE FDD Band 5-5MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

16QAM

QPSK |

Center

MIFGainLow  #Atten:30 d

ICenter 826.5 MHz
[#Res BW 100 kHz

Occupied Bandwidth

4.5010 MHz
-4.878 kHz
4.937 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Free Run

#VBW 300 kHz

Low Channel

013105 AM Sep04,2020

Radio Std: None Frequency

R AALIG
500000 MHz
AvglHeld: 1001100

Radio Device: BTS

Span 10 MHz
#Sweep 100 ms

Total Power

99.00 %
-26.00 dB

OBW Power
x dB

25RB#0

#Res BW 100 kHz

Center Freq: 826.600000
Trig: Free Run

Ref 40.00 dBm_

iICenter 826.5 MHz
#VBW 300 kHz

Occupied Bandwidth Total Power

4.5023 MHz
-1.801 kHz
4.937 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

25RB#0

MHz
‘Avg|Hold: 1001100

01:31:22 AM S804, 2020

Radlo Sta: None Frequency

Radio Davice: BTS

#Sweep 100 ms)

25.1 dBm

Agilent Spectrum Analyzer - Occupled BW

|Center 836.5 MHz
Res BW 100 kHz

Occupied Bandwidth

4.4983 MHz
-1.628 kHz
4.949 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Middle Channel

13142 AMSE004, 2020
Radio Std: None

-
: 636500000 MHz Frequency
Run AvglHold: 1001100

a8 Radio Device: BTS

L
s,

Span 10 MHz
#Sweep 100 ms

Total Power 25.8 dBm

99.00 %
-26.00 dB

OBW Power
x dB

25RB#0

Agilent Specirum Anatyzer - Dccupied BW.
g8 ;

Center Freq 836.500000 MHz 1 836.500000 MHz

Ref 40.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

4.4987 MHz
385 Hz
4.899 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

25RB#0

Avg|Hold: 100/100

101:31:55 AM S50 04, 2020

Radio Std: None Frequency

Radio Device: BTS

CenterFreq|

Span 10 MHz
#Sweep 100 ms

25.0 dBm

99.00 %
-26.00 dB

Agilent Spectrum Analyzer - Occupied BW

HIFGain:Low.

#Res BW 100 kHz

Occupied Bandwidth

4.5037 MHz
-1.368 kHz
4.988 MHz

Transmit Freq Error
x dB Bandwidth

rig: Frae Run
#Atten: 30 dB

High Channel

101:32:17 Al Sep 04, 2020
Radio Std: None

A
g 546.500000 MHz Frequency
Avg|Held: 10011
Radio Device: BTS

e
i T

Span 10 MHz
#VBW 300 kHz #Sweep 100 ms

Total Power 25.9 dBm

99.00 %
-26.00 dB

OBW Power
x dB

Aghlent Spectrum Analyzer - Occupted BW.
Center Freq 846.500000 MH2 Gemter Freg: 848.500000 MHz
A

HIFGainLow

Ref 40.00 dBm

es BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

4.5016 MHz
-4.769 kHz
5.020 MHz

OBW Power
x dB

Transmit Freq Error

x dB Bandwidth

25RB#0

25RB#0

rae Run Avg|Hold: 10041

101:32:34 AM Sep09, 2020
Radio Std: None

Frequency

Radio Device: BTS

846.500000 MHz|

s T

Span 10 MHz
#Sweep 100 ms)

24.9 dBm

99.00 %
-26.00 dB
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LTE FDD Band 5—-10MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

| 16QAM

F_|0Li59:18 AM Sep04,2020
Radio Std: None

R AALIG
000000 MHz
AvglHeld: 30730

HIFGain:Low  #Atten:30 4B Radio Device: BTS

Span 20 MHz

ICenter 820 MHz
I #Sweep 100 ms|

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 24.5 dBm

8.9883 MHz
2.266 kHz
9,605 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

98.00 %
-26.00 dB

50RB#0

Low Channel

Agilent Spectrum Analyzer - Occupled BW.
e autancy; 82.000000 MHz
rig: Free Run AvglHold: 3030
#Atten: 30 4B

00k 0 5
Center Freq 829.000000 MHz

HIFGain:Low

'Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
8.9804 MHz

2.924 kHz
9.615 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

50RB#0

101:58:28 AM Sep04, 2020
Radio Std: Nene

Radlo Device: BTS

Frequency

Agilent Spectrum Analyzer - Occupied BW
¥ | AL 15539 A4 Sep 4, 2020
500000 MHz Radio Std: None
Avg|Hold: 3080
Radio Device: BTS

ICenter 236.5 MHz
es BW 200 kHz

Span 20 MHz

#VBW 620 kHz #Sweep 100 ms

Occupied Bandwidth Total Power
8.9597 MHz

7.659 kHz
9.558 MHz

Trans OBW Power

x dB

99.00 %
-26.00 dB

Freq Error
x dB Bandwidth

50RB#0

Middle Channel

Agilent Spectrum Analyzer - Occupied BW
p + | haion
EEegeney) 0000 MHz.
AvglHold: 30730

L 2
Center Freq 836.500000 MHz

HFGain:Low

CenterFreq
836500000 MHz,

ICenter 836.5 MHz

HiRes BW 200 kHz #VBW 620 kHz

Qccupied Bandwidth Total Power
8.9561 MHz

2.475 kHz
9.557 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

50RB#0

1015549 A4 50 04, 20
Radio 5td: None

Radie Device: BTS

Span 20 MHz|
#Sweep 100 ms

99.00 %
-26.00 dB

Frequency

Agilent Spectrum Analyzer - Occupied BW
(01/55.01 AM Sep 04, 2020

Radio Std: None

kL ) E e o3
Center Freq 844.000000 MHz $°f‘" Freq: 844.000000 MHz
i

Avg|Held: 30530

HIFGain:Low Radio Device: BTS

Span 20 MHz

#Res BW 200 kHz #Sweep 100 ms|

Occupied Bandwidth
8.9849 MHz

=14.332 kHz
9.580 MHz

#VBW 620 kHz

Total Power

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

50RB#0

Agjlent Spectrum Analyzer - Occupied BW
e

Frequency 844.000000 MHz

HFGain:Low

Centar Freq: 844.000000 MHz
Tri AvglHold: 3080

844,000000 MHz|

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
8.9763 MHz

-10.894 kHz
9.600 MHz

OBW Power
x dB

Transmit Freq Error
¥ dB Bandwidth

50RB#0

101:53:11 AM Sep0, 2020
Radio Std: None

Radio Device: BTS

#Sweep 100 ms;

23.7 dBm

99.00 %
-26.00 dB

Frequency

844.000000 MHz|
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4.4 Band Edge compliance

LIMIT

Per FCC §24.238 the power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10log(P) dB.

TEST CONFIGURATION

l CMW500

Spectrum
Analveer

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 lowestand 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
FDD Band 5; recorded worst case for each Channel Bandwidth of LTE FDD Band 5.
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LTE FDD Band 5- 1.4 MHz Channel BandwidthBand Edge Compliance

QPSK | 16QAM

Low Channel

Apihers Spwctium Arilyris et A Apihers Spwctium Arilyris et A
B i = 20 L
Bhyg Type: RMS 24.000000 MHz
Trig: Fras Run Hate: 00 anter Frog 5240 L3 P Trig:Fras ftun
(¥ GainLow _ BAeen: 40

Rel 30.00 aBm - Rel 30.00 aBm

Center Freq
824000000 MHz

Start Freq

pan 2.000 MHz Center §24.000 MHz 7
#Res B 15 kHz BVEW 47 kHz* #Sweep 100.0 ms (601 p #Res BW 15 kHz BVEW 47 kHz* #Sweep 100.0 ms (601 pts)

Center Freq
824000000 MHz

Start Freq

[ e e —y
#Avg Type: BMS
AvglHold: 1000

I

Ref 30.00 dBm

Center Freq
849 000000 MHz |

Center 849.000 MHz

Frequency

CenterFreq
B849.000000 MHz

Span 2.000 MHz

BVBW 47 kMz* 15 it #Res BW 15 kHz #VBW 47 kHz* #Sweep 100.0 ms (601 pts)

6RB#0 6RB#0
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LTE FDD Band 5-3MHz Channel BandwidthBand Edge Compliance

QPSK | 16QAM

RL
Center Freq 824.000000 MHz

NO: Wide —»— Trig: Free Run
IFGain:Low

Ref 30.00 dBm

Center 824.000 MHz
#Res BW 30 kHz

Low Channel

Frequency

CenterFreq
824.000000 MHz

#Atten; 40 dB

Span 2.000 MHz

#VBW 91 kHz* #Sweep 100.0 ms (601 pts)

15RB#0

#Avg Type: RM$

AvalHold 3070

Center Freq §24.000000 u_m R

1FG:

Rel 30.00 dBm

BVEW 91 kHz*

15RB#0

#Sweep 10

Fraquancy

==

Center Freg
B24 000000 MHz

Ir—
mﬂ!rm!
B22.000000 MHz |
StopFreq

cF
Ly Man
FreqOfset|
0tz

Agilent Spoctrum Analyzer - Swept S

AL o : £
Center Freq 849.000000 MHz
P

Ref 30.00 dBm

Center 849.000 MHz
#Res BW 30 kHz

IF Gail

2 N
#Avg Ty MS
== Trig: Run AvglHold: 30530
#Atten; 40 4B

Center Freq
849,000000 MHz

Span 2.000 MHz
#Sweep 100.0 ms (601 pts)

#VBW 91 kHz"

15RB#0

BAvg Typa: FEME
AvgiHeld: 3030

FVBW 91 kHz"

15RB#0

#Sweep 100.0 ms (601 pi:

Center Freg
145000000 Mz

I—
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LTE FDD Band 5-5MHz Channel BandwidthBand Edge Compliance

QPSK | 16QAM

Low Channel

Fraqueney

Center Freg 824.000000 MH:z

BAvg FM3
idn - PRI Wide -+ Avgirela 300
1 Galnct s ; |G sieckwww

Ref 30.00 dBm i Ref 30.00 dBm

Center Freq
B24 000000 Mz

FVBW 150 kHz" #Sweep 100,

25RB#0 25RB#0

#Ave Type: BMS Cen 9. 2 By Typa: Fos:
ot iy e Trig: Frae Run AvglHold: 070 el weine me- TrigiFres Run AvglHeld: 3000
IFGainct aw EAMan: 40 41} 1 Ladench o Whtzem: 40 4B

Ref 30.00 dBm
Center Freg
BAG OOCOOD M7
e

StartFreq|
B48 000000 MMz

Stop Freq
B50.000000 Mz

CF&iep|
200,000 kHE
Man |

Freq O

Epan 2,000 MHz
SVEW 150 KHz" #Sweep 100.0 ms (601 pts)

25RB#0 25RB#0
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LTE FDD Band 5- 10 MHz Channel BandwidthBand Edge Compliance
QPSK | 16QAM
Low Channel

SR AT S S e AT

w e yoraE : - — e =
Center Freq 824.000000 MHz #hvg Type: RMS : m z g Typa: Fot Fraquansy

O Wit e Trig:Free Run AvglHold: 30730 ™ . o= Trig: Free Run AvglHeld: 3000
Cainilow | #Atten: 40 dB skt s Whizer 49 9B

IFGain:Low

Ref 30.00 dBm

Center Freq Center Freg
£§24.000000 MHz, | B24 000000 M-z

StartFreq|
B23 000000 I'hl

Center 824.000 MHz Span 2.000 MHz B24. z
#Res BW 100 kHz #VBW 300 kHz* #Sweep 100.0 ms (601 pts) i) FVBW 300 kHz"

50RB#0 50RB#0

Aot Sg i Arlyres - Servpd S
o LT i
Canter Freq 849.000000 MHz Bhveg Tywe: AMS
e e o Tri Fres Run T e Run AglHeld 0080
IF GalniLww Miiten: 30 40 1 W Galnil s Eattan: 40 40

Ref 30.00 dBm C - Ref 30.00 dBm

Center Freg
049 000000 MHz |

nter 849,000 MHz Span Center £49.000 MHz
s BW 100 kHz HVEW 300 kH e ( 5) #Res BW 100 kHz #VBW 300 kHz"

50RB#0 50RB#0




4.5Spurious Emssionon Antenna Port
LIMIT
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Per FCC §24.238, the power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10log(P) dB.

TEST CONFIGURATION

1onal |.~l|||'E|n:|

L

TEST PROCEDURE

|

CMW500

The EUT was setup according to EIA/TIA 603D

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 andCMW500 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.

Spectrum
Analvzer

The resolution bandwidth of the spectrum analyzer was setsufficient 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) RBW VBW (s)
LTE FDD Band 5 0.01~20 1 MHz 3 MHz Auto

TEST RESULTS

Remark:
1. We were tested all RB Configuration refer 3GPP TS136 521 for each Channel Bandwidth of LTE
FDD Band 5; recorded worst case at the QPSK Mode for each Channel Bandwidth of LTE FDD

Band 5
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LTE FDD Band 5-1.4MHz Channel Bandwidth

Low Channel

AgHlent Spectrum Analyzer

Center Freq 515.000000 MHz
o0 Past —+
JFGainct ow

Ref 25.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VEBW 3.0 MHz"

30MHz~1GHz

Aghlent Spectrum Analyzer - Swept SA
Center Freq 3.000000000 GHz

: Fast
IF Gar:Low

Ref 25.00 dBm

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Agilont Specirum Analyzer -

Start 5.000 GHz
#Res BW 1.0 MHz

Agllent Spectrum Analyzer - Swept SA

Center Freq 19.250000000 GHz
PHO:

Ref 10.00 dBm

L"MWW

Start 12.000 GHz
#Res BW 1.0 MHz

2

#VBW 3.0 MHZ"

12GHz ~26.5GHz

Agilent Spectrum Analyzer -
FEueticy; Center Freq 515.000000 MHz
T e Trig: Free Run
IFGain:Law #Anten: 36 dB
Auto Tune|

Ref 25.00 dBm

Center Freq|
£15.000000 MHz

Stop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

Start 30.0 MHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*
Agilont Spectrum Analyzer - Swept SA
o 3
Center Freq 3.000000000 GHz
FCalnilow
Ref 25.00 dBm
CenterFreq|

3.000000000 GHz|

StartFreq|

Stop 5.000 GHz |
#Sweep 5.000 s (30001 pts)

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz"

Agilent Spectrum Analyzer
"

o ‘ R
HAvg Type: RMS 8.500000000 GHz
PN

Avg|Held: 33

Ref 10.00 dBm

CenterFreq|
8.600000000 GHz|

StartFreq

Start 5.000 GHz
#Res BW 1.0 MHz

Stop 12.000 GHz |
#Sweep 5.000 s (30001 pts)

AgHlent Spectrum Analyzer - Swept SA

WAvg Type: RMS Frequency

Center Freq 19.250000000 GHz
AvglHold: &
Auto Tune|
Ref 10.00 dBm

Center Freq
19.250000000 GHz

FreqOffset
0 Hz|

Stop 26.500 GHz
#Sweep 5.000 s (30001 pts)

Start 12.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz"

AuglHeld: 5050

Stop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

30MHz~1GHz

2Avg Typ
AvglHold:

Stop 5.000 GHz
#Sweep 5.000 s (30001 pts)

1GHz ~5GHz

AALIS
#Avg Type: RMS
Avg|Held: 33

Stop 12.000 GHz
#Sweep 5.000 s (30001 pts)

5GHz ~12GHz

Y
#Avg Type: RMS
AvglHeld: 37

Stop 26.500 GHz
#Sweep 5.000 s (30001 pts)

12GHz ~26.5GHz

Frequency

Auto Tune

Center Freq|
§15.000000 MHz|

Frequency

Auto Tune

CenterFreq|
3.000000000 GHz|

Center Freq|
8.500000000 GHz

CenterFreq|
19.250000000 GHz|

1RB#0

1RB#0
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LTE FDD Band 5-1.4MHz Channel Bandwidth

Middle Channel

QPSK

fent Spectrum Analyzer - Swept SA

| 2 T
Center Freq 515 000 MHz

: Fast
IF Galr:Low

Y
#Avg Typ. Frequency
n AvglHold: 60160

Trig: Free Ru
#Atcen: 36 dB
Auto Tune|

Ref 25.00 dBm
CenterFreq|
515.000000 MHz

" Stop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

30MHz~1GHz

|3 [
Center Freq 3.000000000 Gi
PNO:

= T
sAen: 36 dB

Start 30.0 MHz
#VBW 3.0 MHz*

Aghlent Spectrum Analyzer - Swept SA

. Frequency
AvglHold: 373

Ref 25.00 dBm

Center Freq|
3.000000000 GHz|

2
Start 1.000 GHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz" #Sweep 5.000 s (30001 pts)

1GHz ~5GHz

Agilent Spectrum Analyzer - Swept SA
R 12:11:59 A4 Sep 04, 2020

Frequency

8.500000000 GHz WAva Ty
PNO: Fi Avg|Hold: 37

=+~ Trig: Free Run
#Arten: 20 4B

Ref 10.00 dBm

CenterFreq
8500000000 GHz,

StartFreq|

Start 5.000 GHz
#Res BW 1.0 MHz

Stop 12.000 GHz |
#Sweep 5.000 s (30001 pts)

5GHz ~12GHz

#VBW 3.0 MHz"

Aghlent Spectrum Analyzer - Swept SA

Center Freq 19.250000000 GHz

Trig: Free Run AvglHold: 313

Ref 10.00 dBm
CenterFreq

19.250000000 GHz

StartFreq|

Stop 26.500 GHz |
#Sweep 5.000 s (30001 pts)

12GHz ~26.5GHz

Start 12.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz"

16QAM

Agilent Specirum Analyzer - Swept SA
12,12:3% AM 52004, 2020
TRA

kL e
Center Freq 515.000000 MHz Frequency

RM‘S
Trig: Fras Run AvglHold: 50150
a8
Auto Tune|
Ref 25.00 dBm
CenterFreq|
515.000000 MHz|

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 1.0 MHz

. Sweep 2.000 ms (30001 pts)

A N
#Avg Type: RMS Frequency

Avg|Hold: 313
Auto Tune|
Ref 25.00 dBm

CenterFreq|
3.000000000 GHz|

2
Start 1.000 GHz
#Res BW 1.0 MHz

Stop 5.000 GHz |

#VBW 3.0 MHz" #Sweep 5.000 s (30001 pts)

1GHz ~5GHz

Agilont Spectrum Analyzer ~Swopt SA
L & T
BAvg Type: RMS Frequency

Center Freq 8.500000000 GHz
iy AvglHold: 333

o Trig: Free Run
#Atten: 20 JB

Ref 10.00 dBm
CenterFreq|
8500000000 GHz|

StartFreq|
5.000000000 GHz|

Start 5.000 GHz
#Res BW 1.0 MHz

Stop 12.000 GHz |
#VBW 3.0 MHZz"

#Sweep 5.000 s (30001 pts)

Agilent Spectrim Analyzer - Swopt SA
AL AN
#Avg Type: RMS Frequency ‘

Center Freq 19.250000000 GHz
. AvglHold:

ot
IF Galn:Low
Auto Tune|

Ref 10.00 dBm

CenterFreq|
19.250000000 GHz

LMM

Start 12.000 GHz
#Res BW 1.0 MHz

2
Stop 26.500 GHz

#VBW 3.0 MHz" 5,000 s (30001 pts)

12GHz ~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 5-1.4MHz Channel Bandwidth

High Channel

QPSK

Agilent Spectrum Analyzer - Swept SA
o
Center Freq 515.0I MH2

'PRO: Fost ~+- Trig:Free Run
#Aten: 36 4B

) 12/14:01 AM Sep 04, 2020
BAvg Type: RMS G Frequency
AvglHald: 5050

IFGoin:L ow

Auto Tune
Ref 25.00 dBm

CenterFreq|
615.000000 MHz|

StartFreq

Stop 1.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.000 ms (30001 pts)

30MHz~1GHz

Agilent Spectrum Analyzer - Swept SA
o -

Center Freq 3.000000000 GHz . #Avg Typ: Frequency
[ = Trig:Frae Run AuglHold
Fésten: 36 4B

Ref 25.00 dBm

CenterFreq|
3.000000000 GHz|

Stop 5.000 GHz
#Sweep 5.000 s (30001 pts)

1GHz ~5GHz

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz"

Agilent Spectrum Analyzer - Swept SA
ot =

Frequency

2 Y
Center Freq 8.500000000 GHz #Avg Typ: :MS
P

AvglHold
Auto Tune|
Ref 10.00 dBm

Center Freq|
8.500000000 GHz

A

Start 5.000 GHz
#Res BW 1.0 MHz

Stop 12.000 GHz
#Sweep 5.000 s (30001 pts)

5GHz ~12GHz

ALIGH OF
#Avg Type: RM
Avg|Hold: 33

#VBW 3.0 MHz*

Agilent Spectrum Analyzer -

ot Q -

Center Freq 19.250000000 GHz
PNO: F.

IFGain:Law

Frequency
Auto Tune|
Ref 10.00 dBm

CenterFreq
19.260000000 GHz|

Stop 26.500 GHz
#Sweep 5,000 s (30001 pts)

#VBW 3.0 MHZ"

12GHz ~26.5GHz

7 16QAM

Ao
515.000000 MHz R #Avg Type: RMS
Trig: Free Run AvglHold: 50/50

35 48

PHO: Fast —>—
FGain:Law- #Atten: 36 di
Ref 25.00 dBm

CenterFreq
615.000000 MHz

Stop 1.0000 GHz

Start 30.0 MHz

#Res BW 1.0 MHz Sweep 2.000 ms (30001 pts)

oAt 2ept, 2020
e iR Frequency

p Y]
#Avg Type: RMS
R

s Bast Trig: Free Run
IFGainlow __ #Atten: 36 4B

Mkr1 3.615 60 G Auto Tune|
Ref 25.00 dBm

CenterFreq|
3.000000000 GHz,

Start 1.000 GHz Stop 5.000 GHIV

#Res BW 1.0 MHz #VBW 3.0 MHz"

#Sweep 5.000 s (30001 pts)

Agilent Spectrum Analyzer - Swopt SA
L P
#Avg Type: RMS Frequency

Center Freq 8.500000000 GHz
7 Avg|Hold: 38

Ref 10.00 dBm

CenterFreq|
£8.500000000 GHz

Start 5.000 GHz
#Res BW 1.0 MHz

Agilent Specirum Analyzer - Swept S
g i "
Center Freq 19.250000000 GHz Freguency
TN: Past
Ref 10.00 dBm

CenterFreq|
19.250000000 GHz|

Start 12.000 GHz
#Res BW 1.0 MHz

Stop 26.500 GHz
#Sweep 5.000 s (30001 pts)

12GHz ~26.5GHz

#VBW 3.0 MHz"

1RB#0

1RB#0
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LTE FDD Band 5-3MHz Channel Bandwidth

Low Channel

o & &
Center Freq 515.000000 MHz
PHO: Fast —»— 118

z ee Ru
IFGain:Low Atten: 36 dB

Refl 25.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

} " Stop 1.0000 GHz |

#VBW 3.0 MHz* Sweep 2.000 ms (30001 pts)

30MHz~1GHz

flent Spectrum Analyzer - Swept SA
g

Center Freq 3.000000000 GHz

Stop 5.000 GHz
#Sweep 5.000 s (30001 pts)

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZ*

- 1GHz ~5GHz

Center Fre: 00000000 GHz

: Fast
IF Gain:Low-

AL

#Avg Type: RMS
Trig: Free Run AvglHold: 30
#Atten: 20 dB

Ref 10.00 dBm

Stop 12.000 GHz |
#Sweep 5.000 s (30001 pts)

5GHz ~12GHz

Start 5.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz"

Agilent Spectrum Analyzer - Swept SA
HED 3
19.250000000 GHz
PHO:

7 Trig: Frae Run
IFGoin:Low

#Aten: 20 dB

Ref 10.00 dBm

Stop 26.500 GHz
#Sweep 5.000 s (30001 pts)

12GHz ~26.5GHz

Start 12.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz"

CenterFreq
515.000000 MHz

Frequency ‘

Center Freq|
3.000000000 GHz|

Stop Freq)

flent Spectrum Analyzer - Swept SA

Start 30.0 MHz

101:07-01 Al Sep04, 2020

2 e = A

515,000000 MHz mace
Z Trig: Free Run AvglHold: 50150

#Atten: 36 4B

PHO: Fast
I Gain:Low
Ref 25.00 dBm

Center Freq|
515.000000 MHz|

Stop 1.0000 GHz

Frequency

Auto Tune

Center Freq
8500000000 GHz

Stop Freq
12,000000000 GHz

CenterFreq
19.250000000 GHz

Agilent Specirum Analyzer - Swept SA
[ : : :
Center Freq 3.000000000 GHz

A

Start 1.000 GHz
#Res BW 1.0 MHz

30MHz~1GHz

" & N OF
#Avg Type: RMS Frequency
‘Pho: bam e T AvglHold: 35
£ Galn:t o

7 60 GHz Auto Tune

Ref 25.00 dBm 0.980 dBm

Center Freq|
3,000000000 GHz

Stop 5.000 GHz
#Sweep 5.000 s (30001 pts)

1GHz ~5GHz

#VBW 3.0 MHz"

Agilont Spectrum Analyzer - Swept SA

AL

Center Freq 8.500000000 GHz

2

Start 5.000 GHz
#Res BW 1.0 MHz

Agilent Spectrum Analyzer - Swept A
RL

Center Freq 19.250000000 GHz
o

Start 12.000 GHz
#Res BW 1.0 MHz

'OL:07:47 AMS8004, 2020
Race

ARSI
#Avg Type: RMS Frequency

Trig: Fras Run Avg|Hold: 33

st
IFGain:Low #Anen: 20 dB

Ref 10.00 dBm

Center Freq|
8500000000 GHz|

Stop 12.000 GHz

#VBW 3.0 MHz" #Sweep 5.000 s (30001 pts)

5GHz ~12GHz

101:05:09 A Sep 0%, 2020
Toact | Frequency

CenterFreq|
19.260000000 GHz|

7 ;
Avg Type: RMS
B 1 /ig: Free Run AvglHold: 37
#Atten: 20 dB
Mkr1 25.
Ref 10.00 dBm 5

"~ Stop 26.500 GHz

#VBW 3.0 MHz* #Sweep 5.000 s (30001 pts)

12GHz ~26.5GHz

1RB#0

1RB#0
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LTE FDD Band 5-3MHz Channel Bandwidth
Middle Channel

AgHlent Spectrum Analyzer

Center Freq 515.000000 MHz

PHO: Fast —+—
I1F GaiLow

Ref 25.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

pilent Specirum Analyzer - Swept SA
@

Ref 25.00 dBm

Start 1.000 GHz B
#Res BW 1.0 MHz

Agflent Spectrum Analyzer ~ Swopt SA
i

Ref 10.00 dBm

Start 5.000 GHz
#Res BW 1.0 MHz

Agjlent Spectrum Analyzer - Swept SA

ki 2
Center Freq 19.250000000 GHz
PNO: T

wg Type: RMS Frequency.
Trig: Free Run AvglHold: 5050
#Amen: 36 4B

Auto Tune|

Center Freq
615.000000 MHz|

Stop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

30MHz~1GHz

#VBW 3.0 MHz"

Frequency

Auto Tune|

CenterFreq
3000000000 GHz|

" Stop 5.000 GHz

#VBW 3.0 MHz" #Sweep 5.000 s (30001 pts)

1GHz ~5GHz

CenterFreq|
8.600000000 GHz|

Stop 12.000 GHz
#Sweep 5.000 s (30001 pts)

5GHz ~12GHz

#VBW 3.0 MHz"

AL (0111103 A Sep04,
#Avg Type: RMS Tha Frequency
st Ty Avg|Hold: 33

st e
IFGain:Low

Ref 10.00 dBm

Start 12.000 GHz
#Res BW 1.0 MI

Mkr1 25.4.

Center Freq
19260000000 GHz|

Stop 26.500 GHz
00 s (30001 pts)

12GHz ~26.5GHz

Aghlent Spectrum Analyzer
Center Freq 515.000000 MH2

PHO: Fast —+—- 1118
IFGaimLow

Ref 25.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz

Agilent Spectrum Analyzer - Swep!
o+ :

==
FGain:Law

Ref 25.00 dBm

o

Start 1.000 GHz
#Res BW 1.0 MHz

Agilent Spectrum Analyzer - Swept SA
R
Center Freq 8.500000000 GHz
PH

ast
IFGain:Low

Ref 10.00 dBm

Start 5.000 GHz
#Res BW 1.0 MHz

Ref 10.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

oLz (01:11:17 AM 52004, 2020
#Avg Type: RMS TRAC
g: Free Run Avg|Hold: 50i50 Tvee
BAren: 36 dB °
46 MHz
23 dBm

Stop 1.0000 GHz
Sweep 2.000 ms (30001 pts)

30MHz~1GHz

AsLc
#Avg Type: RMS
AvglHeld: 313
A

Mkr1 3.8

Stop 5.000 GHz |
#Sweep 5.000 s (30001 pts)

1GHz ~5GHz

y Y
BAvg Type: RMS
AvglHold: 353

#VBW 3.0 MHz*

Trig: Free Run
#Atten: 20 dB

Stop 12.000 GHz
#Sweep 5.000 s (30001 pts)

ANLIG O
#Aug Type: RMS
AvglHold: 35

Stop 26.500 GHz
#Sweep 5.000 s (30001 pts)

12GHz ~26.5GHz

#VBW 3.0 MHz*

Frequency

Auto Tune|

CenterFreq|
515000000 MHz|

Freq Offset|
0 Hz|

Frequency

CenterFreq
3.000000000 GHz|

Frequency

Auto Tune|

Center Freq
8,500000000 GHz

StartFreq

Freguency

CenterFreq|
19.250000000 GHz|

1RB#0

1RB#0




