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TEST REPORT

Test Report No. :

Jul. 03, 2020

HK2005061654-3E .
Date of issue

Equipment under Test

Model /Type

Listed Models

OneUP-Totem

OneUP_Totem 4G

OneUP_Totem 4G/C, OneUP_Case, OneUP_iCase 4G,
OneUP_iCase 4G/C

Applicant Leonar creations S.L.
Address C/ Juan Rejon 90, 35008, Las Palmas de Gran Canaria,
Spain
Manufacturer J&R TECHNOLOGY LIMITED
Add 6A, Building A1, XingYi Industrial Park, Fuyong Town,
ress Bao'an District, Shenzhen, China
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

FCCKDB971168D01 Power Meas License Digital Systems




2 SUMMARY

2.1 General Remarks
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Date of receipt of test sample May. 07, 2020
Testing commenced on May. 08, 2020
Testing concluded on Jul. 03, 2020

2.2 Product Description

Name of EUT

OneUP-Totem

Model/Type reference:

OneUP_Totem 4G

List Model:

OneUP_Totem 4G/C, OneUP_Case, OneUP_iCase 4G, OneUP_iCase
4G/C

Power supply:

DC 12V from battery

Adapter Information N/A

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

10.8VDC to 13.2VDC (nominal: 12VDC)

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 12V from battery

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: 2XXXX-ONEUPTOTEM 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 10.8V
Voltage VN 12V
VH 13.2V

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.




3.4 Equipments Used during the Test
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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 ; 16[QAM]

1 RB low 22.67 22.66

824 7 1 RB high 23.62 23.08

’ 50% RB mid 23.52 22.40

100% RB 23.38 2213

1 RB low 23.59 22.46

1 RB high 23.48 22.18

1.4 MHz 836.5 50% RB mid 22.51 21.55

100% RB 23.66 22.56

1 RB low 23.13 22.81

848.3 1 RB high 23.32 22.56

’ 50% RB mid 23.56 23.06

100% RB 23.40 22.23

1 RB low 23.50 22.30

8255 1 RB high 23.46 22.40

’ 50% RB mid 23.62 22.41

3 MHz 100% RB 22.53 21.78

1 RB low 22.43 21.27

836.5 1 RB high 22.21 21.56

50% RB mid 22.48 21.49
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100% RB 2336 2247
1RB low 23.68 22.35

1RB high 23.04 21.45

847.5 50% RB mid 22.89 2153

100% RB 22.81 21.48

1 RB low 22.26 21.02

1RB high 22.47 21.30

826.5 50% RB mid 22.33 21.33

100% RB 21.45 20.20

1RB low 21.45 20.37

1RB high 21.25 20.47

5 MHz 836.5 50% RB mid 21.39 2043
100% RB 22.23 21.09

1RB low 22.29 2115

1RB high 22.03 21.22

846.5 50% RB mid 2117 20.63

100% RB 2110 20.09

1RB low 23.45 22.92

629.0 1RB high 23.60 22.51

: 50% RB mid 23.43 22.39

100% RB 22.56 2157

1 RB low 22.39 21.56

1RB high 22.65 2133

10 MHz 836.5 50% RB mid 22.48 21.38
100% RB 2337 22.73

1 RB low 23.53 22.45

640 1RB high 23.85 22.84

: 50% RB mid 22.36 21.88

100% RB 22.42 21.46
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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.

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

The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (P;).

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.



wUA £
&} Page 13 of 52Report No.: HK2005061654-3E

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)=Pyiea- Pag - Pat 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 Pwmea Pq a Paq ERP Limit Margin L
(MHz) | (dBm) (dB) égitr?&”;) (dB) (dBm) | (dBm) (dB) | Polarization
824.7 2148 3.41 10.24 33.6 18.95 | 3845 195 v
836.5 222.09 3.49 10.24 33.6 18.26 | 3845 | 2019 v
848.3 2141 3.55 10.23 33.6 18.87 | 3845 19.58 v

LTE FDDBand 5 Channel Bandwidth 3MHz_ QPSK

G — .

Frequency Pwea Pa 2 Pag ERP Limit Margin .
(MHz) | (dBm) (dB) é;‘itr?(r:j”;‘) (dB) (dBm) | (dBm) @y | o=
8255 -20.66 3.41 10.24 33.6 1977 | 3845 18.68 v
836.5 2157 3.49 10.24 33.6 1878 | 38.45 19.67 v
8475 -21.25 355 10.23 33.6 1903 | 3845 19.42 v

LTE FDD Band 5 Channel Bandwidth 5MHz QPSK

G — .

Frequency Phvea Pq 2 Paq ERP Limit Margin o
(MHz) | (dBm) (dB) égitrf&”;) (dB) (dBm) | (dBm) ) | P
826.5 -20.81 3.41 10.24 33.6 1062 | 3845 18.83 v
836.5 2118 3.49 10.24 33.6 1917 | 3845 19.28 v
846.5 21.66 3.55 10.23 33.6 1862 | 3845 10.83 v

LTE FDD Band 5 Channel Bandwidth 10MHz QPSK

G — .

Frequency Pmea Pq a Pag ERP Limit Margin L
(MHz) | (dBm) (dB) égitrf&”;) (dB) (dBm) | (dBm) @) | TEEIEEED
829.0 -21.05 3.41 10.24 33.6 19.38 | 3845 19.07 v
836.5 2136 3.49 10.24 33.6 18.09 | 3845 19.46 v
844.0 2211 3.55 10.23 33.6 1817 | 3845 | 2028 v
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LTE FDD Band 5 Channel Bandwidth 1.4MHz_16QAM

G o .
Frequency Pyea Pgy a Paq ERP Limit Margin .
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)
824.7 -21.08 3.41 10.24 33.6 19.35 38.45 19.1 V
836.5 -21.37 3.49 10.24 33.6 18.98 38.45 19.47 V
848.3 -21.5 3.55 10.23 33.6 18.78 38.45 19.67 V
LTE FDD Band 5 Channel Bandwidth 3MHz_16QAM
G o .

Frequency Pyea Py a Pag ERP Limit Margin .
(MHz) | (dBm) | (dB) égitr‘f(’:j”;) dB) | (@Bm) | (@Bm) | (dB) | Folarization
825.5 -21.59 3.41 10.24 33.6 18.84 38.45 19.61 )Y
836.5 -22.04 3.49 10.24 33.6 18.31 38.45 20.14 )Y
847.5 -21.66 3.55 10.23 33.6 18.62 38.45 19.83 )Y

LTE FDD Band 5 Channel Bandwidth 5MHz_ 16QAM

G - .

Frequency | Puea Pq a Paq ERP Limit | Margin L
(MHz) | (dBm) | (dB) égitr?&”;') dB) | (dBm) | (@Bm) | (dB) | Tolarization
826.5 -21.02 3.41 10.24 33.6 19.41 38.45 19.04 )Y
836.5 -21.84 3.49 10.24 33.6 18.51 38.45 19.94 )Y
846.5 -21.57 3.55 10.23 33.6 18.71 38.45 19.74 )Y

LTE FDD Band 5 Channel Bandwidth 10MHz_16QAM

G - .

Frequency | Puea Pq 2 Pag ERP Limit | Margin .
(MHz) | (dBm) | (dB) égitr?(r:j”;) @B) | (@Bm) | @Bm) | (dB) | Folarization
829.0 -21.18 3.41 10.24 33.6 19.25 38.45 19.2 V
836.5 -21.65 3.49 10.24 33.6 18.7 38.45 19.75 V
844.0 -21.4 3.55 10.23 33.6 18.88 38.45 19.57 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 4.47 5.44
1.4 MHz 836.5 1RB#0 4.41 5.59
848.3 3.99 5.05
825.5 4.46 5.24
3 MHz 836.5 1RB#0 4.56 5.44
847.5 4.04 4.86
826.5 4.36 5.38
5 MHz 836.5 1RB#0 4.48 5.47
846.5 3.83 4.71
829.0 4.29 5.44
10 MHz 836.5 1RB#0 4.38 5.36
844.0 4.21 5.46
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LTE FDD Band 5— 1.4 MHz Channel BandwidthPAPR

QPSK

16QAM

& TF Mk bt |
Cantar Freq: 834 700000 MHz Radic Sa: Nere
Bun Ciounts:1.00 W1,00 Mpt
[T

Average Power

23.67 dBm
47.67 % at 0dB

457 dB
4.57 dB
28.24 dBm

Low Channel

Conter Fraq: §34. 700000 MHz Racio St None
Counts:1,00 M1.00 Mpe

Average Power

22.77 dBm
44.55 % at 0dB

Carntar Freq: 536.500000 MHz
Fres Run Counts:1.60 W1,00 Mgt
s

Average Power

23.87 dBm
47.65 % at 0dB

248 dB
407 d8
4.41d8

4 dB
4.46 dB
4.46 d8

4 B
28.37 dBm

Canter Fraq: $34 800000 MHz Racio Stz None
Trig: Frea Run Counts:1,00 M1.00 Mpe
nen 40 aB

Average Power

22.73 dBm
44.68 % at 0dB

hannel

ceor

enter Freq B48.300000 MHz Carter Freg: 848300000 MHz Radic Sta: Nore

Trig- Fras fun Counts-1.60 W1,00 Mgt
o 43 B

Average Power

23.82dBm
49.76 % at 0dB

402 dB
403 dB
4.04 dB

di

Canter Fraq: 848300000 MHz Racio St None
Trig: Frea Run Counts:1,00 M1.00 Mpe
samen: 30 4B

Center Freq B4B,300000 MHz

Average Power

22.79 dBm
44.13 % at 0dB

3.00 dB
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LTE FDD Band 5-3MHz Channel BandwidthPAPR

QPSK

16QAM

annel

e
e —

Center Freq B25.500000 MHz

Average Power

23.65 dBm
A47.17 % at 0dB

Low Ch

Corter Freg: 828500000 MHs Fadio St Nona

Center Froq 825.500000 MH p
‘Counts:1.00 M.60 Mpt

Average Power

22.89 dBm
43.20 % at 0dB

10.0

ode
Info BW 250

Center Freq B36.500000 MHz

Average Power

23.56 dBm
47.34 % at 0dB

Basio St Hone

Cortar Freg: B36.500000 MHs
Ru ‘Counts:1.60 M50 Mpt

Average Power

22.70 dBm
43.50 % at 0dB

ode
Info BW 2

1RB#0

enter Freq B47.500000 MHz

Average Power

23.86 dBm
49.91 % at 0dB

4.08 dB
411 dB

4 -1
28.01 dBm

Contar Frag: 847 500000 MHz Fisdia 18- Nona
¥ Trig: Fres fun ‘Counts:1.60 MI1.00 Mpt
shman: 43 a8

Average Power

23.26 dBm
46.50 % at 0dB

dB
Info BW 25 0
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LTE FDD Band 5-5MHz Channel BandwidthPAPR

QPSK | 16QAM
Low Channel

i imTY A
enter Freq B26.500000 MHz Conter Freg. £36.500000 Mz Racks Std: Nome.

[ g Contar Freg: 820500000 MHz
Trig: Fras Run Counts:1.00 MM 00 Mpe __
sdmen: 40 4B

Average Power Average Power

23.87 dBm

22.79 dBm
46.31 % at 0dB

44.31 % at 0dB

enter Freq 836.500000 MHz Contar Froq: 836.800000 Mz "

u Counts:1.60 MI1.00 Mpt
Average Power Average Power
23.69 dBm

22.66 dBm
45.78 % at 0dB

43.91 % at 0dB

5.55 dB
58 dB

455 dB 5.59 dB

4 3 " 4B
28.24 dBm 28.50 dBm

dB
Info BW 25 0

1RB#0

- b
enter Freq B46.500000 MHz Conter Frag. $46.500000 Mz

Center Froq B46.500000 MHz Cortar Frag: 848500000 MHz Fadia 13- Nona
Trig: Frow Run Counts:1,00 MH 60 Mpt
wAmen: 40 4B

¥ Trig: Fres feun Counts:1.60 MI1.00 Mpt
#hman: 40 a8

Average Power Average Power

2418 dBm

23.26 dBm
49.49 % at 0dB

45.86 % at 0dB

23 dB
471 dB
477 dB
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LTE FDD Band 5—-10MHz Channel BandwidthPAPR

QPSK

| 16QAM

Low Channel

b
Canser Fraq: £29.000000 MH:

Trig: Fres Bun Counts:1,00 MM 50 Mpt
#hmen: 40 0B

enter Freq 829.000000 MHz

Average Power

24.01 dBm
47.12 % at 0dB

4 B
28.37 dBm

Average Power

22.76 dBm
44.83 % at 0dB

Contar Frag: 820.000000 MH

Fasio St None

enter Freq B36.500000 MHz

Average Power

23.69 dBm
46.26 % at 0dB

4 dB
4.47 dB

4.48 dB
28.17 dBm

Contar Freg: 538.500000 MHs
R

Average Power

22.74 dBm
43.89 % at 0dB

4 dB
28,88 dBm

i
Counts:1.00 MI1.00 Mpt

sl

b
Canter Fraq: S44.000000 MH:

Trig: Fres Bun Counts:1,00 MM 50 Mpt
#men: 40 9B

enter Freq 844.000000 MHz

Average Power

23.93 dBm
47.68 % at 0dB

252 dB
407 dB
421dB
424 dB

¥ Trig: Pres Run Counss:
shen: 43 0B

Average Power

22.70 dBm
45.35 % at 0dB

3.00 dB
5.07 dB

Center Freq B44,000000 MHz Conter Frog. 844000000 MHz

Fadio 12 Nona

™
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4.3 Occupied Bandwidth and Emission Bandwidth
LIMIT

N/A

TEST CONFIGURATION

l CMW500

EUT :
Spectrum

Analveer

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 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

TX Frequency -26dBc Emission 99% Occupied bandwidth

Channel RB Size/Offset (MHz) bandwidth (MHz) (MHz)

Bandwidth QPSK 16QAM QPSK 16QAM

824.7 1.231 1.254 1.0899 1.0892

1.4 MHz 6RB#0 836.5 1.248 1.260 1.0897 1.0910

848.3 1.249 1.259 1.0907 1.0939

825.5 2.891 2.904 2.6946 2.6827

3 MHz 15RB#0 836.5 2.890 2.915 2.6997 2.6924

847.5 2.918 2.918 2.6970 2.6923

826.5 4.885 4.876 4.4995 4.5064

5 MHz 25RB#0 836.5 4.904 4.877 4.4986 4.5049

846.5 4.892 4.893 4.4962 4.4986

829.0 9.543 9.526 8.9665 8.9615

10 MHz 50RB#0 836.5 9.545 9.562 8.9648 8.9691

844.0 9.519 9.513 8.9478 8.9355
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QPSK

LTE FDD Band 5- 1.4 MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

16QAM

enter Freq B24.700000 MHz

Canter Fraq: 524760000 MH:

e Trig: Fres Run Avgitiold: 3030
e 30 0B

Low Channel

e
[ ———

Center Frog

Transmit Freq Error
x dB Bandwidth

Ref 40.00 dBm

; % T ‘Span 3 MHz,
#VBW

#Sweep 100 ms
Occupled Bandwidth

Total Power

1.0899 MHz

-2.610 kHz % of OBW Power 99.00 %
1.231 MHz x dB

=26.00 dB

B824.700000 MHz

Contar Freg: 824700000 MHs
T Trig: PreeBun Rvgiold: 3038

Rscio St None
sanian: 39 08

Fiadio Devies: BTS
Ref 40.00 dBm

Span 3 MHz|
EVEBW 91 kHz #Sweep 100 ms)
Occupied Bandwidth Total Power

24.3 dBm
1.0892 MHz

-1.257 kHz
1.254 MHz

Transmit Freq Emor
x dB Bandwidth

annel

Center Freq B36.500000

MHz

vz
[ ———

Center 836.5 MHz
#Res BW 30 kHz

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Ref 40.00 dBm

Center Freq
B36.600000 MHz

#VBW 81 kHz

Total Power

1.0897 MHz

-240 Hz % of OBW Power 00 %
1.248 MHz x dB

=26.00 dB

Center Froq B36.500000 MHz

Contar Freg: 538.500000 MHs

o Fadio St Hone
Avgiold: 30:39
Fadlo Device: BTS
Ref 40.00 dBm

Span 3 MHz|
sRes BW 10 kHz EVBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power
1.0910 MHz
Transmit Freq Emor T
x dB Bandwidth

66 Hz of OBW Power

99,00
1.260 MHz x dB

-26.00 dB8

—
[ eriopit Trmtruen Ay - gt W0

‘Center Freq B48.300000 MHz

Contar Freg. $48.300000

[
e Trig: Fres Run Avgitiold: 3030
#hmen: 30 dB

High Channel

Ref 40.00 dBm

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

1.0907 MHz

-2.791 kHz

Center Freq
848.300000 MHz

#VBW 81 kHz #Sweep 100 ms
Total Power

% of OBW Power
249 MHz x dB8

00 %
26,00 dB

Center Frog

B48.300000 MHz

Contar Freg: B48.300000 MH:
Rvgiold: 3038

Fsdio 18 Mona
SE Trig: Pree Run
shnen: 30 a8 Radio Devics: BTS

Ref 40.00 dBm

Center 248.3 MHz Span 3 MHz|
#Res BW 30 kHz EVEBW 91 kHz #Sweep 100 ms)
Occupied Bandwidth Total Power

24.5 dBm
1.0939 MHz

-1.762 kHz

1.259 MHz

Transmit Freq Emor
x dB Bandwidth

-26.00 dB8

6RB#0
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LTE FDD Band 5—-3MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

16QAM

e
[ eriopit Trmtruen Ay - gt W0

Center Freq B25.500000 MHz

Ref 40.00 dBm

Center 825.5 MHz
#Res BW 51 kHz
Occupled Bandwidth
2.6946 MHz
2,897 kHz
2.891 MHz

Transmit Freq Erro
x dB Bandwidth

b
Canser Fraq: £28.500000 MH:

Bactn Stk Nome
Avgitiold: 3030
Fiadhs Device: BTS

‘Span 6 MHz
#VBW 150 kHz #Sweep 100 ms)

Total Power

% of OBW Power
x dB

00 %
=26.00 dB

Low Channel

e
[ ———

Center Froq 825.500000 MH

Ref 40.00 dBm

Occupied Bandwidth
2.6827 MHz
3.622 kHz
2.904 MHz

Transmit Freq Emor
x dB Bandwidth

Contar Freg: 828.600000 MH:
Avgioid: 3030

SVBW 150 kHz

Total Power

Fsdlo 18 Nona

Fiadio Devies: BTS

15RB#0

15RB#0

annel

Center Freq B36.500000 MHz

Ref 40.00 dBm

Occupled Bandwidth

2.6997 MHz
Transmit Freq Error
x dB Bandwidth

758 kHz
2,890 MHz

‘Span 6 MHz
#VBW 150 kHz #Sweep 100 ms)

Total Power

% of OBW Power
x dB8

00 %
=26.00 dB

Center Freq
B36.600000 MHz

Center Froq 836.500000 MH

Ref 40.00 dBm

Occupied Bandwidth

Contar Freg: 838800000 MH:
P Avgioid: 3030

SVBW 150 kHz

Total Power

2.6924 MHz

Transmit Freq Emor
x dB Bandwidth

2.456 kHz % of OBW Power
2.915 MHz

x dB

Fadio St Nona

Fiadio Devies: BTS

Span 6
#Sweep 100 ms

8.00
-26.00 4B

15RB#0

15RB#0

annel

=
[ eriopit Trmtruen Ay - gt W0

Center Freq B47.500000 MHz

Ref 40.00 dBm

Occupied Bandwidth

2.6970 MHz
Transmit Freq Error 537 Hz
x dB Bandwidth 2.918 MHz

“Span 6 MHz,
#Sweep 100 ms|

#VBW 150 kHz

Total Power

% of OBW Power 99.00 %
x dB8 =26.00 dB

High Ch

Center Froq B47.500000 MH

Ref 40.00 dBm

Occupied Bandwidth

¥ Trig: Pres Run

Contar Frag: 847 500000 MHz
Avgioid: 3030
#hmen: 30 a8

EVBW 150 kHz

Total Power

2.6923 MHz

Transmit Freq Emor
x dB Bandwidth

07 kHz % of OBW Power
2.918 MHz

x dB

Basio St None

Fiadio Devies: BTS

99.00 %
-26.00 dB8

15RB#0

15RB#0
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LTE FDD Band 5-5MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

16QAM

Low Ch

annel

[ Bachs St Nome
Avgitiols: 168100

Center Freq B26.500000 MHz

Fiadhs Device: BTS

Ref 40.00 dBm

Span 10 MHz,
#Sweep 100 ms|

Center 826.5 MHz

WRes BW 100 kHz #VBW 300 kHz

Total Power

Occupied Bandwidth

4.4995 MHz
-1.175 kHz
4,885 MHz

% of OBW Power
x dB8

00 %
26,00 dB

Transmit Freq Error
x dB Bandwidth

Center Freq
B26,600000 MHz

e
[ ———

Corrter Freq: H25.800000 MHs Rssio St None
B Trig: Free Fun ‘AvgHold: 100100
sanen 30 68

Center Froq B26.500000 MHz

Fiadio Devies: BTS

Ref 40.00 dBm

Span 10 MHz|
#Sweep 100 ms

SVBW 300 kHz

Occupied Bandwidth Total Power
4.5064 MHz
44 Hz

4,876 MHz

Transmit Freq Emor
x dB Bandwidth

25RB#0

25RB#0

annel

Contar Frag: £36.500000 MHz Flacks Sed: Nome
Trig: Fras un AvgiHels: 100900

on: 30 0B

‘Center Freq B36.500000 MHz
Radbs Device: BTS

Ref 40.00 dBm

Span 10 MHz

#VBW 300 kHz #Sweep 100 ms

Occupled Bandwidth Total Power
4.4986 MHz
-1.267 kHz
4.904 MHz

% of OBW Power 99.00 %
x dB8 =26.00 dB

Transmit Freq Error
x dB Bandwidth

Center Freq
B36.600000 MHz

Cortar Freq: B38.500000 MH:
Trig: Fres fun Agiold: 1004100
waen: 30 08

Center Fraq B35.500000 MHz Rasio St None

Fiadio Devies: BTS

Ref 40.00 dBm

Span 10 MHz,
EVEBW 300 kHz #Sweep 100 ms)

Occupied Bandwidth Total Power
4.5049 MHz
1.150 kHz
4,877 MHz

OBW Power 99,00 %

-26.00 dB8

Transmit Freq Emor
x dB Bandwidth

25RB#0

annel

—
[ eriopit Trmtruen Ay - gt W0

‘Center Freq B46.500000 MHz

Ref 40.00 dBm

Center 846.5 MHz
#Res BW 100 kHz

Span 10 MHz,
#Sweep 100 ms|

#VBW 300 kHz

Occupled Bandwidth Total Power
4.4962 MHz
716 Hz

4.892 MHz

% of OBW Power 99.00 %
x dB8 =26.00 dB

Transmit Freq Error
x dB Bandwidth

High Ch

Center Freq
B46.600000 MHz

Corrter Freq: 848 500000 MHs Fasio St None

B46.500000 MHz
“Avstold: 1001100

Center Frog

Ftadio Devies: BTS

Ref 40.00 dBm

T g i Span 10 MHz|

sRes BW 100 kHz SVBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 24.3 dBm
4.4986 MHz
-2.242 kHz % of OBW Power

4,893 MHz x dB

99,00
-26.00 dB8

Transmit Freq Emor
x dB Bandwidth

25RB#0

25RB#0
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LTE FDD Band 5-10MHz Channel Bandwidth Occupied Bandwidth and Emission Bandwidth

QPSK

| 16QAM

Low Channel

b
Canser Fraq: £29.000000 MH:
o Trig: Fres Run
Samen: 30 0B

enter Freq B29.000000 MHz

Ref 40.00 dBm

Cente: N

MHz
WRes BW 200 kH1 #VBW 620 kHz

Occupied Bandwidth Total Power
8.9665 MHz
-3.869 kHz % of OBW Power
9.543 MHz x dB8

Transmit Freq Error
x dB Bandwidth

Avgitiold: 3030

-
#Sweep 100 ms

00 %
=26.00 dB

Contar Freg: 820.000000 MH
Avgioid: 3030

Ref 40.00 dBm

SVBW 620 kHz
Occupied Bandwidth Total Power
8.9615 MHz
935 Hz % of OBW Power
9.526 MHz x dB

Transmit Freq Emor
x dB Bandwidth

Fisdlo S8 Mona

Fiadio Devies: BTS

Span 2]
#Sweep 100 m

98.00
26,00 d8

50RB#0

50RB#0

- b
enter Freq B36.500000 MHz Conter Frag. £38.500000 Mz

Ref 40.00 dBm

Center 836.5 MHz

WRes BW 200 kH1 #VBW 620 kHz

Occupled Bandwidth Total Power
8.9648 MHz

Transmit Freq Error 415 Hz % of OBW Power

x dB Bandwidth 9.545 MHz x dB8

Avgitiold: 3030

Span 20 MHz,
#Sweep 100 ms|

00 %
=26.00 dB

Contar Freg: 838800000 MH:
P Avgioid: 3030

Ref 40.00 dBm

Center 8 iz

wRes BW 200 kHz EVBW 620 kHz

Occupied Bandwidth Total Power
8.9691 MHz
-591 Hz % of OBW Power
9.562 MHz x dB

Transmit Freq Emor
x dB Bandwidth

asio $12 Nona

Fiadio Devies: BTS

AHz
#Sweep 100 m

98.00
26,00 d8

50RB#0

50RB#0

High Channel

b
Canter Fraq: S44.000000 MH:
Trig: Fres Bun AvegiHohd:
#hmen: 30 dB

enter Freq 844.000000 MHz

Ref 40.00 dBm

Center 844 MHz

WRes BW 200 kH1 #VBW 620 kHz

Occupled Bandwidth Total Power
8.9478 MHz
-9.981 kHz % of OBW Power
9.519 MHz x dB8

Transmit Freq Error
x dB Bandwidth

Span 20 MHz,
#Sweep 100 ms|

29.00
=26.00 dB

Contar Frag: 844000000 MHz
¥ Trig: Fres ftun Avgioid: 3030
samen: 30 a8

Center Froq B44.000000 MHz

Ref 40.00 dBm

Center 844 MHz
HMRes BW 200 kHz

EVBW 620 kMHz
Occupied Bandwidth Total Power
8.9355 MHz
-7.152 kHz
9,513 MHz

Transmit Freq Emor OBW Power

x dB Bandwidth

Fisdlo S8 Nona

Fradio Duvics: BTS

29,00
-26.00 dB8

50RB#0

50RB#0
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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

==
Sy ew—— Y

Low Channel
Center Fraq 524000000 MHz

o .3 11 T A s -
Center Freq 824.000000 MHz Shvg Typs: AMS ™ m
e Weide e Trig: Free Aun AvgiHeid: 3930 e veree —ee Trig: Fres ftun

\FGaindom  #Amen: 40 4B (Fainloe AT 40 0B
- Auto Tune
Ref 3000 dBm . Ref 30.00 dBm

Center Freq
B24 000000 MHZ

Center Freq
824 000000 MHZ

StartFreq Py Furyes | |
23000000 MHz J 1£22.000080 MHz |

Stop Freq |
825 000000 MHz |

i Span 2,000 MHz =
EVEW 91 kHz* #ESweep 100.0 ms (601 pts)

Center 824000 MHz  Bpan 2.000 MHz
#Res BW 30 kHz EVEW 91 kHz* #Eweep 100.0 ms (601 pts)

6RB#0 6RB#0

High Channel
s o O T R
‘Center Freq 849,000000 MHz e T RS ELL m Illm x S S,
M :

R Weige —ee Trig: Fres Aun AvgiHold: 330 = Trig: Fres Run Avgitiold: 3030

[F G Lo #inen: 40 0B
k Auto Tune
Ref 30.00 dBm

Center Freq

|

B‘lﬂrnqi

BAH DOO0OI MHZ

Center 848,000 MHz

 Bpan 2.000 MHz

Center 849,000 MHz A Span 2,000 MHz g
# #Res BW 30 kHz EVEW 91 kHz* #Eweep 100.0 ms (601 pts)

BW 30 kHz #VBW 91 kHz* #Sweep 100.0 ms (601 pts)
Tgwan

6RB#0 6RB#0
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LTE FDD Band 5-3MHz Channel BandwidthBand Edge Compliance
16QAM

Low Channel
— e —
=iy - e TH A = TR &
Center Freq B24.000000 MHz BAvg Type: AMS ™ mm Center Fraq 824.000000 MHz WAvg Type: RMS
A Veide Tr Trig: Fres Run AvgiHok: 3030 o et Trige Fres Run AvgiHold: 3030

1F Gomins 4L i wAmen: 40 9B

™ Auto Tune
B - Ref 30.00 (!_Bm

i " ahmen: 40 08
Center Freq

[F i Lo
Ref 30.00 dBm
Ji| =24.000000 MHz

B2 DO000O0 MMz |

g  Bpan 2.000 MHz
#Eweep 100.0 ms (601 pts)

Center 824,000 MHz
EVEW 150 kHz*

15RB#0

Span 2,000 MHz
#ESweep 100.0 ms (601 pts)

EVEW 150 kHz*

15RB#0

Bhvg Type: BMS
AvgiHoid: 3038

¥ Trig: Fres fun

AL .
Center Freq 849.000000 MHz BAvg Type AMS
'Forir Wigs == Trig: Fres Aun AvgiHols: 3838

#hmen: 40 0B

Ref 30.00 dBm

 Bpan 2.000 MHz
100.0 ms (601 pts)

Span 2,000 MHz Center 849,000 MHz 2
#Res BW 51 kHz EVEW 150 kHz*

#Sweep 100.0 ms (601 pts)
15RB#0

Center 849,000 MHz :
# EVBW 150 kHz*
Tporas,

15RB#0
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LTE FDD Band 5-5MHz Channel BandwidthBand Edge Compliance

QPSK | 16QAM

Sy e——y

Low Channel
:CBIIEI Freq 824.000000 MHz g Yw- M

—
e Er—p e
e A AV EW EN
Center Freq B24.000000 MHz aAvg Type: M3 = mm
T ite To Trig: Free Run AvgiHcd: 3030 i e Trig: Freaftun Avgiold: 3038
1F Gonien L v Whnen: 40 9B 1F e L v SAnen 40 g8
- Aute Tune
gLl a Ref 30.00 dBm

Center Freq
B24 000000 MHZ

StartF
B2 DO000O0 MMz |

 Bpan 2.000 MHz
#Eweep 100.0 ms (601 pts)

Center 824,000 MHz
#Res BW 100 kHz EVEW 300 kHz*

Span 2,000 MHz
#VEW 300 kHz* #ESweep 100.0 ms (601 pts)

25RB#0 25RB#0

- BE &
Center Freq 849.000000 MHz BAvg Type: AMS ™ -
Ry Wiiae T Trig: Fres Run AvgiHeia: 3630 e TT Trig: Fres fun

[F G Lo #inen: 40 0B

Ref 30,00 dBm Ref 30.00 dBm

7 Span 2,000 MHz Center 849,000 MHz  Bpan 2.000 MHz
EVEW 300 kHz* 100.0 ms (601 pts)

#Res BW 100 kHz

Center 849.000 MHz
# BW 100 kHz EVBW 300 kHz* #Bweep 100.0 ms (601 pis)
Tphart

25RB#0 25RB#0
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LTE FDD Band 5- 10 MHz Channel BandwidthBand Edge Compliance

QPSK | 16QAM

Low Channel

ks i & (1T b o B - o
Center Freq B24.000000 MHz Bhvg Type: AMS ™ mm Center Freq 824.000000 MHz
T vriae o Trig: Fres Aun AvgiHoia: 3030 e e Trig: Fres flum AvgiHole: 3630
IFGaind ver hzen: 40 dB 1FGaind ow shtten: &0 08
~ Auto Tune
Ref 3000 dBm L2 1 Ref 30.00 dBm

Center Freq
B24 000000 MHZ

1 B‘lﬂrm

“Span 2.000 MHz |
100,0 ms (601 pts)

7 Span 2,000 MHz

#VEW 020 kHz* #Sweep 100.0 ms (601 pts) FVBW 620 kHz* #Sweep

50RB#0 50RB#0

High Channel _

=1y

= E—pr=re—
Center Freq 849.000000 MHz mAvg Type: AMS m q
TR feige see Trig: Fres Run AvgiHoka: 3035 t Ve e Trig- Prewftun
1F Gonien L v SAmen: 40 dB 0 o
m Auto Tune
Ref 30.00 dBm Ref 30.00 dBm

Center Freq

|

B‘lﬂrnqi

BAH DOO0OI MHZ

7 Span 2,000 MHz Center 249,000 MHz 2 I g  Bpan 2.000 MHz
#Res BW 200 kMHz EVEBW 620 kHz* #Eweep 100.0 ms (601 pts)

Center 849,000 MHz :
# #Sweep 100.0 ms (501 pis)

BW 200 kHz EVBW 620 kHz*
[

50RB#0

50RB#0
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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 coupler

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
Analyvzer

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) RN VI (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

QPSK

16QAM

e e—————y

‘Center Freq 515.000000 MH;

Ref 25.00 dBm

Start 0.0300 GHz
BW 1.0 MHz

W Tilg: Fres fiun Agitioad: 8050
samen: 36 48

#VEW 3.0 MHz* Sweep 2,000 ms (30001 pts)|

atvg Type: AMS

" Stop 1,0000 GHz Start 0.0300 GHz

Trig: Pres Rum

shmen: 36 6B

#Res BW 1.0 MHz #VBW 3.0 MHz"

g

Center Freq
516 000000 MHZ

[

Stan Freq
30 0D0CO0 Mz |

e —
Stop Freq |

30MHz~1GHz

30MHz~1GHz

¥ G

Ref 25.00 dBm

‘Center Freq 3,000000000 GHz
P F

e =
gdnen 34 dB
Auto Tune
4 Ref 25.00 dB8m

#VBW 3.0 MHz*

[ ——p——r————rY

atvg Type: AMS
Bun AvgiHold: 311

Center Freq 3,000000000 GHz
Fin

% P
¥ GainL o

Center Freq
3 000000000 GHZ

I

StartF
mome::;
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LTE FDD Band 5-10 MHz Channel Bandwidth
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LTE FDD Band 5-10 MHz Channel Bandwidth
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4.6Radiated Spurious Emssion

TEST APPLICABLE

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

SA

Amplifier
Attenuator

Fiter

plifier

Fiter Am
Atlanuator

TEST PROCEDURE

1.

W

i M

Receiving Antenna

3 38

Y
D

Substitute
Artenna

0

i
LAL

L I I ]

Receiving Antenna

LAAAA

Signal
Generator

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.

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




\\Uﬁ*

(il

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 (Pyea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (Py) ,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)=Ppea- Pag - Po+ Ga

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

known input power.
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7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:
Working Subrange Sweep time
Frequency (GHz2) R VY (s)
0.03~1 100KHz 300KHz 10
LTEBAND S 1~20 1 MHz 3 MHz 2
TEST LIMITS

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

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

Frequency Channel Frequency Range Verdict
Low 30MHz -20GHz PASS

LTE BAND 5 Middle 30MHz -20GHz PASS
High 30MHz -20GHz PASS

Radiated Measurement:

Remark:

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

2. EIRP=Pye,(dBm)-P(dB) +G,(dBi)

3. Not recorded other points as values lower than limits.

4. Margin = Limit — EIRP

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)-P(dB) +G,(dBi)

3. Not recorded other points as values lower than limits.

4. Margin = Limit — EIRP
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LTE FDDBand 5 Channel Bandwidth 1.4MHz QPSK Low Channel

FrzgEng; Puea Pa Diatance Antce;;na Elel'\?; L T[T Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1649.4 -32.51 3.00 3.00 9.58 -25.93 -13 12.93 H
2474 1 -37.28 3.03 3.00 10.72 -29.59 -13 16.59 H
1649.4 -31.26 3.00 3.00 9.68 -24.58 -13 11.58 V
2474 1 -35.89 3.03 3.00 10.72 -28.2 -13 15.2 V
LTE FDD Band 5 Channel Bandwidth 1.4MHz QPSK Middle Channel
G Peak . .
Frequency Pmea Pq . a Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -28.47 3.00 3.00 9.58 -21.89 -13 8.89 H
2509.5 -39.63 3.03 3.00 10.72 -31.94 -13 18.94 H
1673.0 -31.02 3.00 3.00 9.68 -24.34 -13 11.34 \
2509.5 -38.04 3.03 3.00 10.72 -30.35 -13 17.35 \
LTE FDD Band 5_Channel Bandwidth 1.4MHz_QPSK_ High Channel
G Peak . .
Frequency Phea Pa : 2 Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1696.6 -30.07 3.00 3.00 9.58 -23.49 -13 10.49 H
2544 .9 -36.23 3.03 3.00 10.72 -28.54 -13 15.54 H
1696.6 -30.14 3.00 3.00 9.68 -23.46 -13 10.46 V
2544 .9 -40.05 3.03 3.00 10.72 -32.36 -13 19.36 V
LTE FDD Band 5 Channel Bandwidth 3MHz_ QPSK_Low Channel
G Peak . .
Frequency Phvtea Pa - 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) ! Gain(dB) | (dBm) (dBm) (dB) zafl
1651.0 -32.28 3.00 3.00 9.58 -25.7 -13 12.7 H
2476.5 -37.78 3.03 3.00 10.72 -30.09 -13 17.09 H
1651.0 -30.89 3.00 3.00 9.68 -24.21 -13 11.21 V
2476.5 -36.07 3.03 3.00 10.72 -28.38 -13 15.38 V
LTE FDD Band 5 Channel Bandwidth 3MHz_ QPSK Middle Channel
G Peak . .
Frequency Phvea P : 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -28.55 3.00 3.00 9.58 -21.97 -13 8.97 H
2509.5 -39.53 3.03 3.00 10.72 -31.84 -13 18.84 H
1673.0 -31.08 3.00 3.00 9.68 -24 .4 -13 11.4 \%
2509.5 -37.92 3.03 3.00 10.72 -30.23 -13 17.23 \
LTE FDD Band 5 Channel Bandwidth 3MHz_QPSK High Channel
G Peak . .
Frequency Pmea Pq . a Limit Margin .
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1695.0 -30.46 3.00 3.00 9.58 -23.88 -13 10.88 H
2542.5 -36.53 3.03 3.00 10.72 -28.84 -13 15.84 H
1695.0 -30.44 3.00 3.00 9.68 -23.76 -13 10.76 \%
2542.5 -39.78 3.03 3.00 10.72 -32.09 -13 19.09 \Y%
LTE FDDBand 5 Channel Bandwidth 5MHz_ QPSK_Low Channel
g e Pitea Pa Diatance Ant(ianna EIeRalF§ LTl Margin | 5 rization
(MHZz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1653.0 -32.6 3.00 3.00 9.58 -26.02 -13 13.02 H
2479.5 -36.9 3.03 3.00 10.72 -29.21 -13 16.21 H
1653.0 -30.41 3.00 3.00 9.68 -23.73 -13 10.73 V
2479.5 -35.72 3.03 3.00 10.72 -28.03 -13 15.03 V
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LTE FDD Band 5 Channel Bandwidth 5MHz_ QPSK Middle Channel

FrzgEng; Puea Pa Diatance Antce;;na Elel'\?; L T[T Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -28.69 3.00 3.00 9.58 -22.11 -13 9.1 H
2509.5 -40.24 3.03 3.00 10.72 -32.55 -13 19.55 H
1673.0 -31.03 3.00 3.00 9.68 -24.35 -13 11.35 V
2509.5 -38.17 3.03 3.00 10.72 -30.48 -13 17.48 V
LTE FDD Band 5 Channel Bandwidth 5MHz_QPSK High Channel
G Peak . .
Frequency Phtea P . 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1693.0 -30.59 3.00 3.00 9.58 -24.01 -13 11.01 H
2539.5 -36.29 3.03 3.00 10.72 -28.6 -13 15.6 H
1693.0 -30.16 3.00 3.00 9.68 -23.48 -13 10.48 V
2539.5 -39.57 3.03 3.00 10.72 -31.88 -13 18.88 V
LTE FDD Band 5 Channel Bandwidth 10MHz QPSK Low Channel
G Peak . .
Frequency Phea Pa : 2 Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1658.0 -32.74 3.00 3.00 9.58 -26.16 -13 13.16 H
2487.0 -36.98 3.03 3.00 10.72 -29.29 -13 16.29 H
1658.0 -30.31 3.00 3.00 9.68 -23.63 -13 10.63 V
2487.0 -36.16 3.03 3.00 10.72 -28.47 -13 15.47 V
LTE FDD Band 5 Channel Bandwidth 10MHz_QPSK_Middle Channel
G Peak . .
Frequency Phvtea Pa - 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) ! Gain(dB) | (dBm) (dBm) (dB) zafl
1673.0 -28.46 3.00 3.00 9.58 -21.88 -13 8.88 H
2509.5 -39.4 3.03 3.00 10.72 -31.71 -13 18.71 H
1673.0 -31.15 3.00 3.00 9.68 -24.47 -13 11.47 V
2509.5 -38.53 3.03 3.00 10.72 -30.84 -13 17.84 V
LTE FDD Band 5 Channel Bandwidth 10MHz_ QPSK High Channel
G Peak . .
Frequency Phvea P : 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1688.0 -30.58 3.00 3.00 9.58 -24 -13 11 H
2532.0 -36.57 3.03 3.00 10.72 -28.88 -13 15.88 H
1688.0 -30.91 3.00 3.00 9.68 -24.23 -13 11.23 \%
2532.0 -39.57 3.03 3.00 10.72 -31.88 -13 18.88 \
LTE FDD Band 5 Channel Bandwidth 1.4MHz_16QAM _Low Channel
G Peak . .
Frequency Pmea Pq . a Limit Margin .
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1649.4 -33.04 3.00 3.00 9.58 -26.46 -13 13.46 H
24741 -37.32 3.03 3.00 10.72 -29.63 -13 16.63 H
1649.4 -30.8 3.00 3.00 9.68 -24.12 -13 11.12 \%
24741 -36.45 3.03 3.00 10.72 -28.76 -13 15.76 \Y%
LTE FDD Band 5 Channel Bandwidth 1.4MHz 16QAM  Middle Channel
g e Pitea Pa Diatance Ant(ianna EIeRalF§ LTl Margin | 5 rization
(MHZz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -28.52 3.00 3.00 9.58 -21.94 -13 8.94 H
2509.5 -39.58 3.03 3.00 10.72 -31.89 -13 18.89 H
1673.0 -31.16 3.00 3.00 9.68 -24.48 -13 11.48 V
2509.5 -38.44 3.03 3.00 10.72 -30.75 -13 17.75 V
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LTE FDDBand 5 Channel Bandwidth 1.4MHz 16QAM _High Channel

Frequency Puea Pa Diatance Antce;;na Elel'\?; Limit Margin Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1696.6 -30.8 3.00 3.00 9.58 -24.22 -13 11.22 H
2544 9 -36.58 3.03 3.00 10.72 -28.89 -13 15.89 H
1696.6 -31 3.00 3.00 9.68 -24.32 -13 11.32 \%
2544 9 -39.58 3.03 3.00 10.72 -31.89 -13 18.89 \%
LTE FDD Band 5 Channel Bandwidth 3MHz 16QAM Low Channel
G Peak . .
Frequency Phtea P . 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1651.0 -32.58 3.00 3.00 9.58 -26 -13 13 H
2476.5 -36.93 3.03 3.00 10.72 -29.24 -13 16.24 H
1651.0 -30.73 3.00 3.00 9.68 -24.05 -13 11.05 V
2476.5 -36.16 3.03 3.00 10.72 -28.47 -13 15.47 \%
LTE FDD Band 5 Channel Bandwidth 3MHz_ 16QAM _ Middle Channel
G Peak . ,
Frequency Pwmea Pq . a Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -28.29 3.00 3.00 9.58 -21.71 -13 8.71 H
2509.5 -40.3 3.03 3.00 10.72 -32.61 -13 19.61 H
1673.0 -31.01 3.00 3.00 9.68 -24.33 -13 11.33 \
2509.5 -37.76 3.03 3.00 10.72 -30.07 -13 17.07 \
LTE FDD Band 5 Channel Bandwidth 3MHz_16QAM _ High Channel
G Peak .. .
Frequency Phvtea Pa - 2 Limit Margin o
Diatance | Antenna EIRP Polarization
(MHZz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1695.0 -30.2 3.00 3.00 9.58 -23.62 -13 10.62 H
25425 -36.9 3.03 3.00 10.72 -29.21 -13 16.21 H
1695.0 -31.01 3.00 3.00 9.68 -24.33 -13 11.33 \%
25425 -39.51 3.03 3.00 10.72 -31.82 -13 18.82 \%
LTE FDD Band 5 Channel Bandwidth 5MHz 16QAM _ Low Channel
G Peak .. .
Frequency Pwmea Pq . a Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1653.0 -32.72 3.00 3.00 9.58 -26.14 -13 13.14 H
2479.5 -36.93 3.03 3.00 10.72 -29.24 -13 16.24 H
1653.0 -30.46 3.00 3.00 9.68 -23.78 -13 10.78 \%
2479.5 -36.31 3.03 3.00 10.72 -28.62 -13 15.62 \%
LTE FDD Band 5 Channel Bandwidth 5MHz 16QAM Middle Channel
G Peak . .
Frequency Pmea Pq . a Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -28.26 3.00 3.00 9.58 -21.68 -13 8.68 H
2509.5 -40.02 3.03 3.00 10.72 -32.33 -13 19.33 H
1673.0 -30.67 3.00 3.00 9.68 -23.99 -13 10.99 \
2509.5 -38.43 3.03 3.00 10.72 -30.74 -13 17.74 \
LTE FDD Band 5_Channel Bandwidth 5MHz_16QAM _ High Channel
G Peak . .
Frequency Pvea P : 2 Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB Gain(dB) (dBm) (dBm) (dB)
1693.0 -30.8 3.00 3.00 9.58 -24.22 -13 11.22 H
2539.5 -36.59 3.03 3.00 10.72 -28.9 -13 15.9 H
1693.0 -30.66 3.00 3.00 9.68 -23.98 -13 10.98 \%
2539.5 -39.53 3.03 3.00 10.72 -31.84 -13 18.84 \%
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LTE FDD Band 5 Channel Bandwidth 10MHz 16QAM _ Low Channel

G, Peak

Frequency Puea Pq . Limit Margin e
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1658.0 -33.1 3.00 3.00 9.58 -26.52 -13 13.52 H
2487.0 -37.18 3.03 3.00 10.72 -29.49 -13 16.49 H
1658.0 -30.86 3.00 3.00 9.68 -24.18 -13 11.18 \%
2487.0 -36.31 3.03 3.00 10.72 -28.62 -13 15.62 \%
LTE FDD Band 5 Channel Bandwidth 10MHz 16QAM Middle Channel
G Peak . .
Frequency Pmea Pq . a Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.0 -28.43 3.00 3.00 9.58 -21.85 -13 8.85 H
2509.5 -40.23 3.03 3.00 10.72 -32.54 -13 19.54 H
1673.0 -31 3.00 3.00 9.68 -24.32 -13 11.32 \%
2509.5 -38.33 3.03 3.00 10.72 -30.64 -13 17.64 \%
LTE FDD Band 5_Channel Bandwidth 10MHz_16QAM _ High Channel
Frequency P P G, ek Limit Margin
Lt £ Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1688.0 -30.69 3.00 3.00 9.58 -24.11 -13 11.11 H
2532.0 -36.96 3.03 3.00 10.72 -29.27 -13 16.27 H
1688.0 -30.14 3.00 3.00 9.68 -23.46 -13 10.46 \%
2532.0 -39.76 3.03 3.00 10.72 -32.07 -13 19.07 \%
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4.7 Frequency Stability
LIMIT

According to §24.235, §2.1055 requirement, the frequency stability shall be sufficient to ensure that the
fundamental emissions stay within the authorized bands of operation and should not exceed 2.5ppm.

TEST CONFIGURATION

OVEN ROOM
COMMUNICATION
SIMULATOR ANTENNA
EXTERNAL POWER SOQURCE

DC POWER SUPPLY EUT

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 5, 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, recordthe maximum
frequency change.

TEST RESULTS

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

LTE Band 5, 1.4MHz bandwidth , QPSK (worst case of all bandwidths)

LTE FDD Band 5

Temperature Frequenc Frequency Limit g
DC Power (C) err%r(Hz)y error(ppm) (ppm) Verdict
10.8 20 -5.08 -0.006160 2.50 PASS
12 20 -4.72 -0.005723 2.50 PASS
13.2 20 -3.72 -0.004511 2.50 PASS
12 -30 -3.68 -0.004399 2.50 PASS
12 -20 -3.35 -0.004005 2.50 PASS
12 -10 -3.10 -0.003706 2.50 PASS
12 0 -2.37 -0.002794 2.50 PASS
12 10 3.91 0.004609 2.50 PASS
12 20 3.02 0.003560 2.50 PASS
12 30 -3.32 -0.004022 2.50 PASS
12 40 -3.46 -0.004191 2.50 PASS
12 50 -3.28 -0.003973 2.50 PASS
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LTE Band 5, 1.4MHz bandwidth , 16QAM (worst case of all bandwidths)

LTE FDD Band 5

Temperature Frequenc Frequenc Limit .
IS [rontey (©) err?)r(Hz)y err(?r(ppm); (ppm) Mergict
10.8 20 -4.36 -0.005287 2.50 PASS
12 20 -3.03 -0.003674 2.50 PASS
13.2 20 -4.12 -0.004996 2.50 PASS
12 -30 -3.15 -0.003766 2.50 PASS
12 -20 -2.10 -0.002510 2.50 PASS
12 -10 -3.29 -0.003933 2.50 PASS
12 0 3.05 0.003595 2.50 PASS
12 10 3.76 0.004432 2.50 PASS
12 20 -3.38 -0.003984 2.50 PASS
12 30 -3.13 -0.003792 2.50 PASS
12 40 -2.83 -0.003428 2.50 PASS
12 50 -4.19 -0.005076 2.50 PASS
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5 Test Setup Photos of the EUT
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