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1 CERTIFICATION

PRODUCT: LTE Cat4 PCI Express M.2 Module

MODEL NO.: T77W595
BRAND: FOXCONN

APPLICANT: HON HAI PRECISION IND. CO., LTD.
TESTED: Jan. 13 to 15, 2015

TEST SAMPLE: ENGINEERING SAMPLE
TEST STANDARDS: FCC Part 27, Subpart C, M
FCC Part 2

UV
[ E‘;L

B
UR€
Syl

7828

The above equipment (model: T77W595) has been tested by Bureau Veritas

Consumer Products Services (H.K.) Ltd., Taoyuan Branch, and found compliance

with the requirement of the above standards. The test record, data evaluation &

Equipment Under Test (EUT) configurations represented herein are true and accurate

accounts of the measurements of the sample’s EMC characteristics under the

conditions specified in this report.

Prepared by : p/z °oLi' p Ll,(/(&m// , Date:
( Phoenix Huang, Specialisp/

Approved by : P /\/// , Date:
( May ChManager )

Jan. 27, 2015

Jan. 27, 2015
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2 SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

STANDARD
SECTION TEST TYPE AND LIMIT RESULT REMARK
2.1046 . . . : -
27.50(h) Equivalent Isotropically Radiated Power PASS |Meet the requirement of limit.
2.1055 . : -
27 54 Frequency Stability PASS |Meet the requirement of limit.
2.1049 Occupied Bandwidth PASS |Meet the requirement of limit.
27.50(d)(5) Peak to average ratio PASS |Meet the requirement of limit.
21051 Band Edge Measurements PASS |Meet the requirement of limit
27.53(m) 9 q :
2.1051 . o . -
27.53(1) Conducted Spurious Emissions PASS |Meet the requirement of limit.
21053 Meet the requirement of limit.
2} 53(1) Radiated Spurious Emissions PASS  |Minimum passing margin is
) -18.79dB at 30.25MHz.

2.1 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed
on the EUT as specified in CISPR 16-4-2:

MEASUREMENT FREQUENCY UNCERTAINTY
30MHz ~ 1GHz 543 dB
. o 1GHz ~6GHz 3.72dB
Radiated emissions
6GHz ~ 18GHz 4.00dB
18GHz ~ 40GHz 411 dB

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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2.2 TEST SITE AND INSTRUMENTS

For radiated spurious emissions test:

CT

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
,'XI;IEenEtMI Receiver N9038A MY50010156 | Aug. 11, 2014 | Aug. 10, 2015
Pre-Amplifier ZFL-1000VH2 | Avp-zFL-04 | Nov. 12, 2014 | Nov. 11, 2015
Mini-Circuits B
Trilog Broadband Antenna
SOIWARZBECK VULB 9168 | 9168-361 Feb. 27, 2014 | Feb. 26, 2015
RF Cable NA CHHCAB_001 | Oct. 05, 2014 | Oct. 04, 2015
ﬂl"SrI”—A”te””a AIH.8018 0000220091110 | Aug. 26, 2014 | Aug. 25, 2015
Pre-Amplifier 8449B 300801923 | Oct. 28,2014 | Oct. 27, 2015
Agilent
131206
RF Cable NA 131215 Jan. 17,2014 | Jan. 16, 2015
SNMY23685/4
2‘;‘380”“'“ Analyzer FSV40 100964 July 05,2014 | July 04, 2015
ErJ'CAImp"f'er EMC184045 | 980143 Jan. 17, 2014 | Jan. 16, 2015
Horn_Antenna
SOHTARZBECK BBHA 9170 | 9170-424 Aug. 26, 2014 | Aug. 25, 2015
RF104-121
RF Cable NA RF104-204 Dec. 11, 2014 | Dec. 10, 2015
ADT_Radiated
Software V8.7.07 NA NA NA
Antenna Tower & Turn Table NA NA NA NA

Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

N

frequency above 1GHz if tested.

oo Ww

The test was performed in 966 Chamber No. H.

. The FCC Site Registration No. is 797305.
The CANADA Site Registration No. is IC 7450H-3.
Tested Date: Jan. 15, 2015

. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of emission
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For other test items:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL
g‘gtr”m Analyzer FSP 40 100037 Oct. 30, 2014 | Oct. 29, 2015
igﬁg:fm Analyzer E4446A MY48250253 | Dec. 18,2014 | Dec. 17, 2015
AC Power Source
EXTECH Electronics 6502 1140503 NA NA
Temperature & Humidity
Chamber MHU-225AU 911033 Dec. 08, 2014 | Dec. 07, 2015
TERCHY
DC Power Supply
GOOD WILL GPC - 3030D 7700087 NA NA
INSTRUMENT CO., LTD.

ESG Vector signal

MY47271330

ger_1erator E4438C 506 602 UNJ Apr. 28,2014 | Apr. 27, 2015
Agilent

Upgrade the software

license on current ESG

E4438C ESG E4438CK-403 E4 010004 NA NA
Agilent

ESG Vector signal MY45094468/

generator E4438C 005 506 602 Dec. 05, 2014 | Dec. 04, 2015
Agilent UK6 UNJ

Upgrade the software

license on current ESG

E4438C ESG E4438CK-403 | g4 910001 | NA NA

Agilent

Power meter ML2495A 0824006 May 22, 2014 | May 21, 2015
Anritsu

Power sensor MA2411B 0738172 May 22, 2014 | May 21, 2015
Anritsu

ADT_RF Test
Software Software NA NA NA
V6.6.5.3

Radio Communication

Analyzer MT8820C 6201127458 Mar. 05, 2014 Mar. 04, 2015
Anritsu

NOTE:

1. The test was performed in Oven room A.

2. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.
3. Tested Date: Jan. 13, 2015
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3 GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

PRODUCT

LTE Cat4 PCI Express M.2 Module

MODEL NO.

T77W595

POWER SUPPLY

3.3Vdc from host equipment

MODULATION TYPE

LTE Band 7

QPSK, 16QAM

FREQUENCY RANGE

LTE Band 7

Channel Bandwidth:

5MHz

2502.5MHz ~ 2567 .5MHz

LTE Band 7

Channel Bandwidth:

10MHz

2505MHz ~ 2565MHz

LTE Band 7

Channel Bandwidth:

15MHz

2507.5MHz ~ 2562.5MHz

LTE Band 7

Channel Bandwidth:

20MHz

2510MHz ~ 2560MHz

EMISSION DESIGNATOR

LTE Band 7

Channel Bandwidth:

5MHz

QPSK: 4M50G7D

16QAM: 4M52W7D

LTE Band 7

Channel Bandwidth:

10MHz

QPSK: 8M97G7D

16QAM: 8M97W7D

LTE Band 7

Channel Bandwidth:

15MHz

QPSK: 13M6G7D

16QAM: 13M6W7D

MAX. EIRP POWER

LTE Band 7 QPSK: 18M0G7D
Channel Bandwidth: 20MHz 16QAM: 18MOW7D
LTE Band 7

Channel Bandwidth: 5MHz 881.0mW

LTE Band 7

Channel Bandwidth: 10MHz 861.0mW

LTE Band 7

Channel Bandwidth: 15MHz 822.2mW

LTE Band 7 551.0muv

Channel Bandwidth:

20MHz

ANTENNA TYPE Refer to NOTE
DATA CABLE NA
1/0 PORTS Refer to users’ manual

ACCESSORY DEVICES

NA
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Note:

1. The antennas provided to the EUT, please refer to the following table:

Ant.
. Gain(dBi)| Frequency
ASr;tt Tregifgli’iter Brand | Model Operation Band  |<including range % r:)te Co_r;_)r;s;:ter
cable |(MHz ~ MHz)
loss>
Main LTE(4G() 2;2 / B17 5.19 699 ~ 716
LTE(4G) B28 5.2 703 ~ 748 I-PEX
LTE 1 o NA | NA I TEGG)B12/B17 | 519 | 699~716 | 7| MHF IV
LTE(4G) B28 5.2 703 ~ 748
LTE(4G) B13 6.14 777 ~ 787
LTE(4G) B20 3.77 832 ~ 862
CDMA(3G) BC10 3.22 816 ~ 824
LTE(4G) B26 3.4 814 ~ 849
Mai WCDMA(3G) BS /
ain GSM850(2G) /
LTE(4G) B5 / 3.4 824 ~ 849
CDMA(3G) BCO
WCDMA(3G) B8/
E-GSM900(2G) / 4.39 880 ~ 915
LTE(4G) B8 I-PEX
LTE 2 NA NA LTE(4G) B13 6.14 777 ~ 787 PIFA MHF 1V
LTE(4G) B20 3.77 832 ~ 862
CDMA(3G) BC10 3.22 816 ~ 824
LTE(4G) B26 3.4 814 ~ 849
A WCDMA(3G) B5 /
ux GSM850(2G) /
LTE(4G) B5 / 3.4 824 ~ 849
CDMA(3G) BCO
WCDMA(3G) B8 /
E-GSM900(2G) / 4.39 880 ~ 915
LTE(4G) B8
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Ant.
. Gain(dBi)| Frequency
gr:t Trac:r}f(r:nli’f[ter Brand | Model Operation Band |<including range .'I?‘ nté Co_rlm_neé:ter
cable |(MHz~MHz)| P yp
loss>
WCDMA(3G) B2 /
LTE(4G) B2 / B25 /
PCS1900(2G) / 3.62 |1850to 1915
CDMA(3G) BC1
WCDMA(3G) B4 /
, DCS1800(2G) / 425 |1710to 1785
Main LTE(4G) B3 / B4
LTE(4G) B7 437 |2500 to 2570
WCDMA(3G) B1/
LTE(4G) B1 3.82 | 1920 to 1980
GPS 219 15325‘22 i I-PEX
LTE 3 NA 1 NA I WCDMA@3G) B2/ PIFA | MHF v
LTE(4G) B2/ B25/
PCS1900(2G) / 3.62 |1850to0 1915
CDMA(3G) BC1
WCDMA(3G) B4 /
DCS1800(2G) / 425 |1710to 1785
Aux LTE(4G) B3 / B4
LTE(4G) B7 437 |2500 to 2570
WCDMA(3G) B1/
LTE(4G) B1 3.82 | 1920 to 1980
1575.42 ~
GPS 2.19 1e09

2. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.
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3.2 CONFIGURATION OF SYSTEM UNDER TEST

855 e

EUT

USB Adapter (C)

SIM Card (B)

Test Tool (A)

g5

Radio Communication
Analyzer (D)

Remote site
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3.3 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary accessories or support

units.
No.|Product Brand Model No. Serial No. FCC ID Remark
A [Test Tool FOXCONN |NA NA NA Supplied by Client
B |SIM Card NA NA NA NA Provided by Lab
C |USB Adapter |NICELINK |US-T128 NA NA Provided by Lab
Radio
D |Communication |Anritsu MT8820C 6201127458 NA Provided by Lab
Analyzer
NOTE:
1. All power cords of the above support units are non-shielded (1.8 m).
Shielded Cores
No. Cable Qty. Length (m) (Yes/ No) (Number) Remark
1 DC 1 1 No 0 Provided by Lab
Report No.: RF141218E07-3 12 of 50 Report Format Version 5.0.0




3.4 DESCRIPTION OF TEST MODES

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates, XYZ axis and antenna ports. The worst case was found
when positioned on X-plane. Following channel(s) was (were) selected for the final test as listed below:

LTE BAND 7
TEST ITEM AC\/:LthNBELLE TESTED CHANNEL Bi:’gwl‘s; MODULATION MODE
2077510 21425 | 20775, 21100, 21425 5MHz QPSK 1 RB/ 0 RB Offset
20800 to 21400 | 20800, 21100, 21400 10MHz QPSK 1 RB/ 0 RB Offset
FIRP 2082510 21375 | 20825, 21100, 21375 15MHz QPSK 1 RB/ 0 RB Offset
20850 t0 21350 | 20850, 21100 21350 20MHz QPSK 1 RB /0 RB Offset
20775 to 21425 21100 5MHz QPSK 1 RB /0 RB Offset
FREQUENCY 20800 to 21400 21100 10MHz QPSK 1 RB /0 RB Offset
STABILITY 20825 to 21375 21100 15MHz QPSK 1 RB/ 0 RB Offset
20850 to 21350 21100 20MHz QPSK 1 RB /0 RB Offset
20775 to 21425 | 20775, 21100, 21425 5MHz QPSK, 16QAM | 25 RB /0 RB Offset
OCCUPIED 20800 to 21400 | 20800, 21100, 21400 10MHz QPSK, 16QAM | 50 RB /0 RB Offset
BANDWIDTH 208251021375 | 20825, 21100, 21375 15MHz QPSK, 16QAM | 75 RB /0 RB Offset
20850 t0 21350 | 20850, 21100 21350 20MHz QPSK, 16QAM | 100 RB /0 RB Offset
2077510 21425 | 20775, 21100, 21425 5MHz QPSK, 16QAM | 1RB/ 12 RB Offset
PEAK TO AVERAGE| 20800 to 21400 | 20800, 21100, 21400 10MHz QPSK, 16QAM | 1 RB/ 24 RB Offset
RATIO 208251021375 | 20825, 21100, 21375 15MHz QPSK, 16QAM | 1 RB/37 RB Offset
20850 t0 21350 | 20850, 21100 21350 20MHz QPSK, 16QAM | 1 RB/50 RB Offset
20775 to 21425 20775, 21425 5MHz QPSK 25 RB /0 RB Offset
20800 to 21400 20800, 21400 10MHz QPSK 50 RB /0 RB Offset
BAND EDGE
20825 to 21375 20825, 21375 15MHz QPSK 75 RB / 0 RB Offset
20850 to 21350 20850, 21350 20MHz QPSK 100 RB /0 RB Offset
20775 to 21425 21100 5MHz QPSK 1 RB /0 RB Offset
CONDCUDETED | 20800 to 21400 21100 10MHz QPSK 1 RB /0 RB Offset
EMISSION 20825 to 21375 21100 15MHz QPSK 1 RB /0 RB Offset
20850 to 21350 21100 20MHz QPSK 1 RB /0 RB Offset
20775 to 21425 21100 5MHz QPSK 1 RB /0 RB Offset
RADIATED 20800 to 21400 21100 10MHz QPSK 1 RB /0 RB Offset
EMISSION 20825 to 21375 21100 15MHz QPSK 1 RB/ 0 RB Offset
20850 to 21350 21100 20MHz QPSK 1 RB /0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case
was found in QPSK modulation.
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TEST CONDITION:

TEST ITEM ENVIRONMENTAL CONDITIONS IN'Z’:Y-I-SF;(;XAV)ER TESTED BY

EIRP 25deg. C, 63%RH 120Vac, 60Hz James Chan

FREQUENCY STABILITY 25deg. C, 63%RH 120Vac, 60Hz James Chan

OCCUPIED BANDWIDTH 25deg. C, 63%RH 120Vac, 60Hz James Chan

PEAK TO AVERAGE RATIO 25deg. C, 63%RH 120Vac, 60Hz James Chan

BAND EDGE 25deg. C, 63%RH 120Vac, 60Hz James Chan

CONDCUDETED EMISSION 25deg. C, 63%RH 120Vac, 60Hz James Chan

RADIATED EMISSION 25deg. C, 63%RH 120Vac, 60Hz Gary Cheng
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3.5 EUT OPERATING CONDITIONS

The EUT links to the communication simulator. The communication simulator station system controlled
a EUT to export maximum output power under transmission mode and specific channel frequency.

3.6 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT is a RF product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2
FCC 47 CFR Part 27
ANSI/TIA/EIA-603-C 2004

NOTE: All test items have been performed and recorded as per the above standards.
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4 TEST TYPES AND RESULTS

4.1 OUTPUT POWER MEASUREMENT
4.1.1 LIMITS OF OUTPUT POWER MEASUREMENT

The radiated peak output power shall be according to the specific rule Part 27.50(h)(2) that “User
stations are limited to 2 watts” and 27.50(i) specific that “Peak transmit power must be measure over any
interval of continuous transmission using instrumentation calibration in terms of rms-equivalent voltage.”

4.1.2 TEST PROCEDURES
EIRP MEASUREMENT:

a.

All measurements were done at low, middle and high operational frequency range. RBW and VBW
is 10MHz for LTE mode.

Substitution method is used for EIRP measurement. In the semi-anechoic chamber, EUT placed on
the 0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum
radiation power and receiver antenna shall be rotated vertical and horizontal polarization and moved
height from 1m to 4m to find the maximum polar radiated power. The “Read Value” is the spectrum
reading the maximum power value.

The substitution horn antenna is substituted for EUT at the same position and signals generator
export the CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved
receiving antenna to find the maximum radiation power. Adjust output power level of S.G to get a
Value of spectrum reading equal to “Read Value” of step b. Record the power level of S.G.

EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

CONDUCTED POWER MEASUREMENT:

a. The EUT was set up for the maximum power with LTE link data modulation and link up with simulator.
b. Set the EUT to transmit under low, middle and high channel and record the power level shown on

simulator.
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4.1.3 TEST SETUP
EIRP MEASUREMENT:

EUT& |

Ant. Tower

3m

Support Unjts '

’_lx__l_‘ Turn Table
~

1-4m
Variable

soom| emmem
T —
- Ground Plane
Test Receiver
[ | m—
ol g o

CONDUCTED POWER MEASUREMENT:

COMMUNICATION

SIMULATOR

EUT
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4.1.4 TEST RESULTS
AVERAGE CONDUCTED OUTPUT POWER (dBm)

QPSK 16QAM
LTE . . Low CH | MidCH | HighCH | 3GPP | Low CH | MidCH | HighCH | 3GPP
Band / Size Offset 20775 21100 21425 MPR 20775 21100 21425 MPR
BW (Hz) 2502.5 2535.0 | 2567.5 (dB) 2502.5 2535.0 2567.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.83 23.71 23.84 0 22.78 22.66 22.79 1
1 12 23.81 23.92 23.66 0 22.76 22.87 22.61 1
1 24 23.83 23.99 23.81 0 22.78 22.94 22.76 1
7/5M 12 0 22.75 23.00 22.86 1 21.70 21.95 21.81 2
12 6 23.02 23.02 22.85 1 21.97 21.97 21.80 2
12 13 22.83 23.19 22.82 1 21.78 22.14 21.77 2
25 0 23.01 22.85 22.91 1 21.96 21.80 21.86 2
QPSK 16QAM
LTE . . LowCH | MidCH | HighCH | 3GPP | Low CH | MidCH | HighCH | 3GPP
Band / Size Offset 20800 21100 21400 MPR 20800 21100 21400 MPR
BW (Hz) 2505.0 2535.0 2565.0 (dB) 2505.0 2535.0 2565.0 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.90 23.78 23.91 0 22.82 22.70 22.83 1
1 24 23.88 23.99 23.73 0 22.80 22.91 22.65 1
1 49 23.90 24.06 23.88 0 22.82 22.98 22.80 1
7/10M 25 0 22.82 23.07 22.93 1 21.74 21.99 21.85 2
25 12 23.09 23.09 22.92 1 22.01 22.01 21.84 2
25 25 22.90 23.26 22.89 1 21.82 22.18 21.81 2
50 0 23.08 22.92 22.98 1 22.00 21.84 21.90 2
QPSK 16QAM
LTE . . Low CH | MidCH | HighCH | 3GPP | Low CH | MidCH | HighCH | 3GPP
Band / Size Offset 20825 21100 21375 MPR 20825 21100 21375 MPR
BW (Hz) 2507.5 2535.0 2562.5 (dB) 2507.5 2535.0 2562.5 (dB)
MHz MHz MHz MHz MHz MHz
1 0 23.98 23.86 23.99 0 22.89 22.77 22.90 1
1 37 23.96 24.07 23.81 0 22.87 22.98 22.72 1
1 74 23.98 24.14 23.96 0 22.89 23.05 22.87 1
7/15M 36 0 22.90 23.15 23.01 1 21.81 22.06 21.92 2
36 19 23.17 23.17 23.00 1 22.08 22.08 21.91 2
36 39 22.98 23.34 22.97 1 21.89 22.25 21.88 2
75 0 23.16 23.00 23.06 1 22.07 21.91 21.97 2
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QPSK 16QAM
LTE RB RB Low CH | Mid CH | High CH 3GPP Low CH | Mid CH | High CH 3GPP
Band / Size Offset 20850 21100 21350 MPR 20850 21100 21350 MPR
BW (Hz) 2510.0 2535.0 2560.0 (dB) 2510.0 2535.0 2560.0 (dB)
MHz MHz MHz MHz MHz MHz

1 0 24.01 23.89 24.02 0 22.94 22.82 22.95 1

1 50 23.99 24.10 23.84 0 22.92 23.03 22.77 1

1 99 24.01 24.17 23.99 0 22.94 23.10 22.92 1

7/20M 50 0 22.93 23.18 23.04 1 21.86 22.11 21.97 2

50 25 23.20 23.20 23.03 1 22.13 22.13 21.96 2

50 50 23.01 23.37 23.00 1 21.94 22.30 21.93 2

100 0 23.19 23.03 23.09 1 22.12 21.96 22.02 2
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AVERAGE EIRP (dBm)

Report No.: RF141218E07-3

LTE Band 7
Channel Bandwidth: 5MHz / QPSK
Frequency LVL Correction
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) EIRP(mW)
20775 2502.5 27.9 1.3 29.2 835.6
21100 2535.0 28.3 1.2 29.5 881.0
21425 2567.5 28.3 1.0 29.3 855.1
LTE Band 7
Channel Bandwidth: 10MHz / QPSK
Frequency LVL Correction
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) EIRP(mW)
20800 2505.0 27.9 1.3 29.2 8241
21100 2535.0 28.2 1.2 294 861.0
21400 2565.0 28.1 1.0 29.1 820.4
LTE Band 7
Channel Bandwidth: 15MHz / QPSK
Frequency LVL Correction
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) EIRP(mW)
20825 2507.5 27.7 1.3 29.0 799.8
21100 2535.0 28.0 1.2 29.2 822.2
21375 2562.5 28.1 1.0 29.1 814.7
LTE Band 7
Channel Bandwidth: 20MHz / QPSK
Frequency LVL Correction
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) EIRP(mW)
20850.0 2510.0 28.1 1.3 294 867.0
21100.0 2535.0 28.3 1.2 29.5 881.0
21350.0 2560.0 28.3 1.0 29.3 857.0
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4.2 FREQUENCY STABILITY MEASUREMENT
4.2.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.

4.2.2 TEST PROCEDURE

a. Device is placed at the oven room. The oven room could control the temperatures and humidity.
Power warm up is at least 15 min and power applied should perform before recording frequency
error.

b. EUT is connected the external power supply to control the input power. The test voltage range is
from minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the
+0.5°C during the measurement testing. The each temperature step shall be at least 0.5 hours,
consider the EUT could be test under the stability condition.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.2.3 TEST SETUP

OVEN ROOM
COMMUNICATION
SIMULATOR -1
ANTENNA
EXTERNAL POWER SOURCE
POWER SUPPLY EUT
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4.2.4 TEST RESULTS

FREQUENCY ERROR (ppm)
V(()\'/‘;'?S();E LTE BAND 7 LIMIT (ppm)
SMHz 10MHz 15MHz 20MHz

102 0.017 0.017 0.017 0.010 25

138 0.017 0.016 0.012 0.009 25
NOTE: The applicant defined the normal working voltage of the host equipment is from 102Vac to

138Vac.
FREQUENCY ERROR (ppm)
TEMP. (C) LTE BAND 7 LIMIT (ppm)
5MHz 10MHz 15MHz 20MHz

75 0.015 0.017 0.014 0.012 25

70 0.009 0.017 0.018 0.017 25

60 0.015 0.017 0.014 0.012 25

50 0.010 0.012 0.013 0.014 25

40 0.010 0.010 0.015 0.016 25

30 0.013 0.011 0.014 0.017 25

20 0.015 0.014 0.014 0.014 25

10 0.009 0.018 0.015 0.013 25

0 0.017 0.011 0.009 0.015 25

-10 0.017 0.010 0.017 0.017 25

-20 0.012 0.013 0.010 0.012 25

-30 0.015 0.014 0.014 0.017 25
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4.3 OCCUPIED BANDWIDTH MEASUREMENT
4.3.1 LIMITS OF OCCUPIED BANDWIDTH MEASUREMENT

The width of a frequency band such that, below the lower and above the upper frequency limits, the
mean powers emitted are each equal to a specified percentage 0.5 %of the total mean power of a given
emission.

4.3.2 TEST SETUP

COMMUNICATION
SPECTRUM
POWER SPLITTER
SIMULATOR _E ANALYZER
Attenuator
EUT

4.3.3 TEST PROCEDURES

a. The conducted occupied bandwidth used the power splitter via EUT RF power connector between
simulation base station and spectrum analyzer.
b. Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.
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4.3.4 TEST RESULTS

LTE BAND 7
CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz
99% OCCUPIED 99% OCCUPIED
cHANNEL |FREQUENCY L s ANDWIDTH (MHZ) | canner [TREQUENCYL  BANDWIDTH (MH2)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
20775 2502.5 4.48 4.5 20800 2505.0 8.97 8.97
21100 2535.0 4.5 4.5 21100 2535.0 8.97 8.97
21425 2567.5 4.5 4.52 21400 2565.0 8.97 8.97
SPECTRUM PLOT OF WORST VALUE
5MHz / QPSK 5MHz / 16QAM
:;w”;n:g:: A MEH e oy :;w”;n:g:: [T R
R - ?::l m ;‘33:‘:‘ = m:::ﬁm - - ?STi',u m cfa.::.h;r
II‘.- TR = i "\t-'\:.ll If'. ATt gl .«k\vu\‘\.\_a.«iﬁl.
n f | n | \I
| | | I
.-'II I"'|., B .-."I I"-.
YV T e atdyd TP Ll T
o ) - )
Conler 25‘55 GHz 1 I'*HH ' ! ' ‘Span 10 Mz [ A D T | Conler 2&75 GHz 1 I'*HH ' ' : 'wlﬂ Wwa [ A D T |
10MHz / QPSK 10MHz / 16QAM
::\”:;:: A MEH e oy ) ::\”:;:: [T R
S - e i
T T e e e e . PSP Y V. .‘7“ s o
.II |I |I
.." L. '-[
P oy LR LT VT oA [ =
e el | o L™ 4 Movetim, -
g @ |- @
Conler 2.“.'5‘. GHz EI'*HH ' ! ' ‘Gpan X Mz [ A D T Conler 2.“.'5‘. GHz EI'*HH ' ' : ‘3pan W) Mz [ A D T |
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LTE BAND 7

CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

FREQUENCY
(MHz)

CHANNEL

99% OCCUPIED
BANDWIDTH (MHz)

FREQUENCY
CHANNEL

QPSK 16QAM

(MHz)

99% OCCUPIED
BANDWIDTH (MHz)

QPSK 16QAM

20825 2507.5

13.60 13.63

20850 2510.0

17.93 17.93

21100 2535.0

13.63 13.63

21100 2535.0

18.00 18.07

21375 2562.5

13.63 13.63

21350 2560.0

18.00 18.07

SPECTRUM PLOT

OF WORST VALUE

15MHz / QPSK

15MHz / 16QAM

REWA S0 kH [T1] &4 MAKH

REWA S0 kH [T1] &4 MAKH

v Marker 1 [T1] 0 Marker 1 [T1]
VO3 M 11,37 aim VO3 M w1 B
g et 2 ctin At 0 ST 0 me 253400 GHE sa. 11814 cti AT 20 ST 0 me 351000 OHE
host I c 12450 Mz 0| Ottest e c 11457 Mz
Teng 1 [T1 0BA) Teng 1 [T1 0BW]
6,23 d8m 4,43 0m
282817 CHe 2 50070 GHe
Temp 2111 OO Teme: 2{11 OO
& 545 8m 445 8m
.2 = T 254180 GHe 5 + 251833 GHe
ra T = = e = ==
i k| 4 X
n | A n | |
i | \
I \ \
| | |
g oM
» S —
-an -an
100 01 100 100 01 100
’ { ) : \ I
Bad i T T T T Bad P T T T T T
Conder 2535 GHz 2MH pan 20 Mz [ A D T Cenler 25075 GHz 2MH pan 20 Mz [ A D T |
R S0 T A MEH e oy R S0 T [T R
VO3 M 10,05 B VO3 M B33 B
g et 2 ctin At 0 ST 0 me 25037 G sa. 11814 cti AT 20 ST 0 me 389563 Oove
host I c 000 Mz 0| Ottest e c 1007 Mz
Teng 1 [T1 0B Teng 1 [T1 0BA]
5.9 M LETT:
2 62600 CHe 2628
; Temp 2111 OO [
& 1
i I
o T e g T, PO
] : ! Y
[ 1 1
n I 1 n {
| 1
| | 1
| | !
| |I |
i / | L o { 1
T L ¥ = T T
o T A S i
e A mnad
-an -an
100 01 100 100 01 100
’ { ) : \ I
Bad i T T T T Bad P T T T i
Conder 2535 GHz A MHL Gpan 40 Mz [ A D T Conder 2535 GHz A MHL Gpan 40 Mz [ A D T |
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4.4 PEAK TO AVERAGE RATIO MEASUREMENT

4.4.1 LIMITS OF PEAK TO AVERAGE RATIO MEASUREMENT

In measuring transmissions in this band using an average power technique, the peak to-average ratio
(PAR) of the transmission may not exceed 13 dB.

4.4.2 TEST SETUP

COMMUNICATION
SIMULATOR

4.43 TEST PROCEDURES

POWER SPLITTER

—

SPECTRUM
ANALYZER

1

EUT

Attenuator

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1%.
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4.4.4 TEST RESULTS

LTE BAND 7

CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz

PEAK TO AVERAGE

FREQUENCY RATIO (dB)

CHANNEL

(MHz)

QPSK 16QAM

PEAK TO AVERAGE

FREQUENCY RATIO (dB)

(MHz)

CHANNEL

QPSK 16QAM

20775 2502.5 4.58 5.35

20800 2505.0 4.69 5.83

21100 2535.0 4.97 5.66

21100 2535.0 4.67 5.88

21425 2567.5 4.48 4.98

21400 2565.0 4.66 5.71

SPECTRUM PLOT OF WORST VALUE

5MHz / QPSK

| SENSEINT
Center Freq; 2535000000 GHz
Trig: Video Counts:900 ki1.00 Mpt
#Atten: 20 dB

Agilent Spectrum Analyzer - Power Stat CCDF
ALIGNAUTO _[11:01:50 AM Jan 19,2015

Radio Std: None X Scale

Scale/Div|
2.0000 dB|

1 | & _[s0o_ac]
X Sclale/Div_2.0000 dB
#IFGain:Low >

Average Power

22.15dBm
49.80 % at 0dB

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

2.26 dB
4.06 dB
4.97 dB
5.51dB
5.69dB
-—dB
5.73dB
27.88 dBm oG |
0dB
Info BW 5.0000 MHz

usc! Lgsmms

Agilent Spectrum Analyzer - Power Stat CCDF

5MHz / 16QAM

| ALIGIAUTO _|11:02:07 AMIan 14,2015
req: 2635000000 GHz Radio Std: None
Counts:1.00 M/1.00 Mpt

Carter X Scale

R Ts0o - ac
X Sclale/Div_2.0000 dB
) T lideo.
AFGain:Low *_#Atten: 20 dB
Average Power

Scale/Div|
2.0000 dB

21.09 dBm
46.66 % at 0dB

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

279dB
4.63dB
5.66 dB
6.19dB
6.47 dB
6.54 dB

6.54 dB

27.63 dBm ,
0.0001 A’OdB

Info BW 5.0000 MHz

10MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF
3 I SENSE I ALIGNAUTO
2505000000 GHz
Counts:900 ki1.00 Mpt

[11:04:5 AMJan 14, 2015

Radio Std: None X Scale

Scale/Div|
20000 dB

i =R S00 _AC |
X Sclale/Div_2.0000 dB
G Trig: Video

HIFGain:Low | #Atten: 20 dB

Average Power

20.79 dBm
48.17 % at 0dB

275dB
4.02dB
4.69 dB
5.14dB
5.42dB

-—-dB

5.46 dB
26.25 dBm

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

0.001 %

%
00001 %55
Info BW 10.000 MHz

sc i satus

10MHz / 16QAM

INT I
36000000 GHz
Counts:150 ki1.00 Mpt

Agilent Spectrum Analyzer - Power Stat CCDF

ALIGIAUTO | 11:06:90 AMJan 14, 2015

Center Freq: Radio Std: None
G Trig: Video
#htten: 20 dB.

Scale/Div|
20000 dB

i RE 509 A
X Sclale/Div_2.0000 dB

HIFGain:Low

Average Power

19.79 dBm
43.18 % at 0dB

3.12dB
4.85dB
5.88 dB
6.48 dB
6.87 dB

—dB

7.06 dB
26.85 dBm o asora \
: "0dB
Info BW 10.000 MHz

se [ysTatus

100 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0.001 %

Report No.: RF141218E07-3

27 of 50

Report Format Version 5.0.0




LTE BAND 7

CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

CHANNEL

FREQUENCY

PEAK TO AVERAGE
RATIO (dB)

(MHz) QPSK

16QAM

CHANNEL

FREQUENCY

PEAK TO AVERAGE
RATIO (dB)

(MHz) QPSK

16QAM

20825

2507.5 5.78

6.65

20850

2510.0 6.49

7.07

21100

2535.0 5.78

6.63

21100

2535.0 6.5

6.99

21375

2562.5 5.75

6.57

21350

2560.0 6.5

7.06

SPECTRUM PLOT OF WORST VALUE

Agilent Spectrum Analyze

15MHz / QPSK

- Power Stat CCDF

| SENSEIN ALIGNAUTO
Radio Std: None

[1109:29 At Jan 14, 2015

X Scale

Agilent Spectrum Analyzer - Power Stat CCDF

RE 500 AC
X Sclale/Div_2.0000 dB

15MHz / 16QAM

| ALIGNAUTO,

07500000 GHz Radio Std: None

11:10:17 AMJan 14, 2015

X Scale

J | & _ Jsoe_ac]
X Sclale/Div_2.0000 dB X GHz

oo Trig:
#IFGain:Low | #Atten: 20 dB

Average Power

19.20 dBm
45.24 % at 0dB

3.21dB
5.02dB
5.78 dB
6.24 dB
6.44dB

-—dB

6.62dB
25.82 dBm

Counts:800 ki1.00 Mpt

Scale/Div|
2.0000 dB|

usc! Lgsmms

HIFGain:Low

Average Power

18.11 dBm
41.69 % at 0dB

3.43dB
5.47 dB
6.65dB
7.41dB
7.79dB

—dB

7.82dB
25.93 dBm

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

0.0001 %

T eo
> tatten: 20 4B

Counts:300 ki1.00 Mpt

Scale/Div|
2.0000 dB

0dB
Info BW 15.000 MHz

20MHz / QPSK

Agilent Spectrum Analyzer - Power Stat CCDF
1 [ R [soo AC | |
X Sclale/Div_2.0000 dB

G0 Trig: Video

HIFGain:Low | #Atten: 20 dB

Average Power

18.06 dBm
40.61 % at 0dB

3.48dB
5.47 dB
6.50dB
7.09dB
7.43dB

-—-dB

7.72dB
25.78 dBm

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

0.001 %

o
0.0001 % 0dB

ENSEINT
Center Freq: 2.560000000 GHz

ALIGNAUTO | 11:26:10 AMJan 14,2015

Radio Std: None X Scale

Scale/Div|
20000 dB

Counts:600 ki1.00 Mpt

Info BW 20.000 MHz

i satus

Agilent Spectrum Analyzer - Power Stat CCDF

i RE 509 A
X Sclale/Div_2.0000 dB

HIFGain:Low

Average Power

16.88 dBm
39.52 % at 0dB

3.51dB
5.82dB
7.07 dB
7.87 dB
8.49 dB

—dB

8.67 dB
25.55 dBm

100 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

20MHz / 16QAM

| ALIGUAUTO _|11:27:03 AMJan 14,2015

INT
Center Freq: 2.635000000 GHz Radio Std: None

G Trig: Video
#htten: 20 dB.

Counts:450 ki1.00 Mpt

‘ Scale/Div|
20000 dB

0.001 %

0.0001 %

0dB
Info BW 20.000 MHz

se [ysTatus
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4.5 BAND EDGE MEASUREMENT
4.5.1 LIMITS OF BAND EDGE MEASUREMENT

According to FCC 27.53(m)(4) specified that power of any emission outside of the channel edge must be
attenuated below the transmitting power (P) by a factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on
all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on
all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or
the actual emission bandwidth. In addition, the attenuation factor shall not be less that 43 + 10 log (P) dB
on all frequencies between 2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz.
In the 1MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at
least two percent may be employed, except when the 1 megahertz band is 2495-2496 MHz, in which
case a resolution bandwidth of at least one percent may be employed.

4.5.2 TEST SETUP

COMMUNICATION SPECTRUM
SIMULATOR POWER SPLITTER — ANALYZER
Attenuator
EUT

4.5.3 TEST PROCEDURES

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and s RB of the spectrum is >1%
OCCUPIED BANDWIDTH and VB of the spectrum is = 3*RB.

c. Record the max trace plot into the test report.
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4.5.4 TEST RESULTS

LTE BAND 7

<ADJACENT CHANNEL BAND EDGE>

Channel Bandwidth: 5MHz / QPSK

CHANNEL

[20775

|25 RB CHANNEL

[21425 [25 RB

LOW

HIGH

Agilent 13:43:15 Jan 12, 2615

Ch Freq 2.5023 GHz

Adj Channel Power

#Atten

Center 2502500000 GHz

Copyright 2000-2009 Agilent Technologies

R T |Freq/C-hanneI

Center Freq

Trig Free| 5 cponpngg oz

Ch Freq
Adj Channel Pawer

Start Freq
2.49000000 GHz

Stop Freq
2.51500000 GHz

CF Step
2.50000000 MHz
Auto Man

Freq Offset
7.00000000 Hz

Signal Track
On 0ff

Agilent 19:48:01 Jan 12, 2015

2.9675 GHz

Copyright 2000-2009 Agilent Technologies

R T |Freg/Channel

Center Freq

Trig Free| » cermpngg GHz

Start Freq
2.55500088 GHz

Stop Freq
2.55000000 GHz

CF Step
2.50000060 MHz
Auto Man

Freq Offset
.09AARARE Hz

Signal Track
On 0ff

<CHANNEL BAND EDGE>

CHANNEL {20775 [25 RB CHANNEL {21425 [25 RB
:l;: |In::.v [T1] AV VBN Warier 1 [71] :l;: |In::.v [T1] AV VBN Warier 1 [71]
.M-Celiel?{'}h ' IEIE kHzi ' ! ' '_=xln|.or.n [ A D T | M-Ceuie-'zelf OHz ' IEIE kHzi ' ! ' '_=xln|.or.n -_.--‘-.
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LTE BAND 7

<ADJACENT CHANNEL BAND EDGE>

Channel Bandwidth: 10MHz / QPSK

CHANNEL [20800

|50 RB

CHANNEL

[21400 |50 RB

LOW

HIGH

Agilent 09:41:53 Jan 13, 2815

Ch Freq 2.565 GHz
Adj Channel Power

RHS Results

Trig Free

Center 2.505000000

|

Copyright 2006-2009 Agilent Technologies

R T |Freq/Channel

250506088 GHz
2.48500000 GHz
252500000 GHz

Auto Man

0.00000000 Hz

Center Freq

Start Freq

Stop Freq

CF Step
4.00000960 MHz

Freq Offset

Signal Track
On 0ff

Adj Channel Power

Agilent 09:45:06 Jan 13, 2015

Ch Freq

2.565 GHz Trig Free

nter 2.565000000 6

Copyright 2000-2009 Agilent Technologies

2.56500008 GHz
2.54500000 GHz
2.58500000 GHz

Auto Man

0.00000000 Hz

R T |Freg/Channel

Center Freq

Start Freq

Stop Freq

CF Step
4.06086000 MHz

Freq Offset

Signal Track
On Off

<CHANNEL BAND EDGE>

CHANNEL [20800 [50 RB CHANNEL [21400 [50 RB
:.:':.Ill::.' [T1] AV VBN Warier 1 [71] :.:':.Ill::.' [T1] AV VBN weeir AT
n e 0= "‘\__
s S Y T it i i PSSR YY WS
.M-Celiel?{l'}h ) IEIEIHH ' ' '_=xln|.or.n [ A D T M-Ceuie-'zelf-:.hz ) IEIEIHH ' ' ' '_=xln|.or.n -_.--‘-.
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LTE BAND 7

<ADJACENT CHANNEL BAND EDGE>

Channel Bandwidth: 15MHz / QPSK

CHANNEL

[20825

|75 RB

CHANNEL

[21375

|75 RB

LOW

HIGH

Agilent 20:27:33 Jan 12, 2815

Agilent 20:30:28 Jan 12, 2015

Ch Freq
Adj Channel Power

RHS Results

2.5075 GHz

Center 2.507500000

Copyright 2006-2009 Agilent Technologies

R T |Freq/Channel

Center Freq

250756000 GHz 2.5625 GHz

Ch Freq
Adj Channel Power

Trig Free

Start Freq
247750000 GHz

Stop Freq
2.53750000 GHz

CF Step
6.00006000 MHz
uto Man

Freq Offset
0.00000000 Hz

Signal Track
On 0ff

Copyright 2000-2009 Agilent Technologies

nter 2.562500000 6

R T |Freg/Channel

Center Freq

Trig Free |, ceochang GHz

Start Freq
2.53250000 GHz

Stop Freq
2.59250008 GHz

CF Step
6.00000000 MHz
uto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

<CHANNEL BAND EDGE>

CHANNEL [20825 [75 RB CHANNEL [21375 [75 RB
:l;: IIT}:.' [T1] & viEN Warier 1 [71] :l;; IIT}:.' [T1] & viEN Warier 1 [71]
* Cenler ?{I-I-h ' Iilc kH! ! ' '.=rln 15me [ A D T | * Cenler ?5‘7 GHz ' IEIE kH! ! ' 'illﬂ 15m ._.--‘-.
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LTE BAND 7

<ADJACENT CHANNEL BAND EDGE>

Channel Bandwidth: 20MHz / QPSK

CHANNEL [20850 {100 RB

CHANNEL

[21350 {100 RB

LOW

HIGH

Agilent 19:02:02 Jan 13, 2815

Ch Freq 2.51 GHz Trig Free
Adj Channel Power

RHS Results t e n dbe U 0

Copyright 2006-2009 Agilent Technologies

R T |Freq/Channel

251806088 GHz

Center 2.510000000
2.47000009 GHz

2.55000000 GHz

CF Step
8.00006000 MHz
Auto Man

0.00000000 Hz

Center Freq

Stop Freq

Freq Offset

Signal Track
0ff

n

Agilent 10:08:55 Jan 13, 2015

Ch Freq
Adj Channel Power

Start Freq nter 2.560000000 G s e
B

Copyright 2000-2009 Agilent Technologies

R T |Freg/Channel

Center Freq
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4.6 CONDUCTED SPURIOUS EMISSIONS MEASUREMENT

4.6.1 LIMITS OF CONDUCTED SPURIOUS EMISSIONS MEASUREMENT

The power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) by at least 55 +10 log10(P) dB. The limit of emission is equal to -25dBm.

4.6.2 TEST PROCEDURE

a. The EUT makes a phone call to the communication simulator. All measurements were done at low,
middle and high operational frequency range.

b. Measuring frequency range is from 9kHz to 26GHz for LTE Band 7. Attenuator is connected with

spectrum. RBW=1MHz and VBW=3MHz are used for conducted emission measurement.

4.6.3 TEST SETUP

COMMUNICATION SPECTRUM
SIMULATOR POWER SPLITTER —] ANALYZER
Attenuator
EUT
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4.6.4 TEST RESULTS

LTE Band 7 (Channel Bandwidth: 5MHz)

CHANNEL 21100

FREQUENCY RANGE : 9kHz~3GHz

FREQUENCY RANGE : 3GHz~10GHz
FEBW 1 WH [TH] AV MAXH FEBW 1 WH [TH] AV MAXH
"-‘mn'\-H; ' ' ' wwl'm M—ﬂ.'l ' ' I&-mSGHaI "-‘mnR.’.HI! ' ' ' ?n:\my. ' ' ' S!mIOGHaI
FREQUENCY RANGE : 10GHz~20GHz FREQUENCY RANGE : 20GHz~26GHz
FEBW 1 WH [TH] AV MAXH FEBW 1 WH [TH] AV MAXH
3 @ |- @
fnm-.m.'.lur Ilr.Hr:' Stop 20 GHz fnmm.'.lur ' ' ' mluﬂ. ' ' ' S:maaGHal
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LTE Band 7 (Channel Bandwidth: 10MHZz)
CHANNEL 21100
FREQUENCY RANGE : 9kHz~3GHz FREQUENCY RANGE : 3GHz~10GHz
REW | WHz [TH] AV MAXH REW 1 WHz [TH] AV MAXH
@ | @
"-‘mn'\-H; 26 G Mee) I&-mSGHaI "-‘mnR.’.HI! ?n:\my. S:JI‘OGHLI A D T
FREQUENCY RANGE : 10GHz~20GHz FREQUENCY RANGE : 20GHz~26GHz
REW | WHz [TH] AV MAXH REW 1 WHz [TH] AV MAXH
@ | @
fnm-.m.'.lur Ilr.Hr:' Stop 20 GHz fnmm.'.lur mluﬂ s:maaeml A D T
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LTE Band 7 (Channel Bandwidth: 15MHz)

CHANNEL 21100

FREQUENCY RANGE : 9kHz~3GHz FREQUENCY RANGE : 3GHz~10GHz
REW 1 WHz [TH] AV MAXH REW 1 WHz [TH] AV MAXH
T o — oy - = oy | P gl e —'_.‘_- & T =
= — , — @ | — (@
FREQUENCY RANGE : 10GHz~20GHz FREQUENCY RANGE : 20GHz~26GHz
REW 1 WHz [TH] AV MAXH REW 1 WHz [TH] AV MAXH
T = e TTvony — e — = Il i NP
= — — @ | , — (@
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LTE Band 7 (Channel Bandwidth: 20MHZz)

CHANNEL 21100

FREQUENCY RANGE : 9kHz~3GHz FREQUENCY RANGE : 3GHz~10GHz
REW 1 WHz [T1] AV MAXH REW | WHz [T1] AV MAXH
R - — — = —— “"HIL"'“ = .ml’ et e = it F —
o @ | (@
FREQUENCY RANGE : 10GHz~20GHz FREQUENCY RANGE : 20GHz~26GHz
REW 1 WHz [T1] AV MAXH REW | WHz [T1] AV MAXH
ik il vl

N T T T T T T T T 1
Sw0oH:

R Py =

——————————— (@

r T
Stn 20 OHE
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4.7 RADIATED SPURIOUS EMISSION MEASUREMENT
4.7.1 LIMITS OF RADIATED SPURIOUS EMISSION MEASUREMENT

The power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) by at least 55 +10 log10(P) dB. The limit of emission is equal to -25dBm.

4.7.2 TEST PROCEDURES

a. Substitution method is used for EIRP measurement. In the semi-anechoic chamber, EUT placed on
the 0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum
radiation power and receiver antenna shall be rotated vertical and horizontal polarization and moved
height from 1m to 4m to find the maximum polar radiated power. The “Read Value” is the spectrum
reading the maximum power value.

b. The substitution horn antenna is substituted for EUT at the same position and signals generator
export the CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved
receiving antenna to find the maximum radiation power. Adjust output power level of S.G to get a
Value of spectrum reading equal to “Read Value “ of step a. Record the power level of S.G.

c. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

NOTE: The resolution bandwidth of spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz.

4.7.3 DEVIATION FROM TEST STANDARD

No deviation
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4.7.4 TEST SETUP

Ant. Tower 1-4m

Variable

EUT& . 3m
Support Unjts '

Turn Table

800”‘T emxem
T

Ground Plane

Test Receiver

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 TEST RESULTS

LTE BAND 7
CHANNEL BANDWIDTH: 5MHz / QPSK
MODE TX channel 21100 FREQUENCY RANGE |Below 1000MHz

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

No. Freq. (MHz) (i;ic\l;/nrg) Limit (dBm) Vilﬁepgjvéi:) 'S;;trsf?dog) Level (dBm) | Margin (dB)
1 31.668 27.97 -25 -43.90 -14.49 -58.39 -33.39

2 75.076 22.33 -25 -72.63 -2.06 -74.69 -49.69

3 134.039 23.74 -25 -71.91 -1.49 -73.40 -48.40

4 158.198 24.25 -25 -63.45 -0.96 -64.41 -39.41

5 205.764 24.77 -25 -70.70 4.27 -66.44 -41.44

6 239.445 24 .91 -25 -70.47 3.81 -66.66 -41.66

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

No. Freq. (MHz) (I:;i(i;/nrg) Limit (dBm) Vilﬁepzjvéi:) 'S:Jtrjfzjo;) Level (dBm) | Margin (dB)
1 32.14 39.98 -25 -32.06 -14.38 -46.43 -21.43

2 125.087 27.11 -25 -63.59 -1.22 -64.81 -39.81

3 160.518 25.79 -25 -62.56 -0.62 -63.18 -38.18

4 167.491 29.47 -25 -60.83 0.38 -60.44 -35.44

5 203.684 24.65 -25 -70.83 4.29 -66.54 -41.54

6 955.971 36.27 -25 -61.70 0.37 -61.33 -36.33

REMARKS:

1. Level (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
2. Correction Factor = gain of substitution antenna + cable loss
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MODE TX channel 21100 FREQUENCY RANGE |Above 1000MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Reading . S.G Power Correction .
No. Freq. (MHz) (dBuV/m) Limit (dBm) value (dBm) | Factor (dB) Level (dBm) | Margin (dB)
1 5070 51.29 -25 -53.05 7.02 -46.02 -21.02
2 7605 55.65 -25 -47.10 4.46 -42.64 -17.64
3 10140 57.63 -25 -44.09 3.91 -40.18 -15.18
4 12675 48.3 -25 -53.03 4.38 -48.66 -23.66
5 15210 47.78 -25 -50.93 3.76 -47.18 -22.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Reading . S.G Power Correction .
No. Freq. (MHz) (dBuV/m) Limit (dBm) value (dBm) | Factor (dB) Level (dBm) | Margin (dB)
1 5070 54.06 -25 -50.28 7.02 -43.25 -18.25
2 7605 56.51 -25 -46.24 4.46 -41.78 -16.78
3 10140 61.81 -25 -39.91 3.91 -36.00 -11.00
4 12675 50.8 -25 -50.53 4.38 -46.16 -21.16
5 15210 47 -25 -51.71 3.76 -47.96 -22.96
REMARKS:

1. Level (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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CHANNEL BANDWIDTH: 10MHz / QPSK

MODE TX channel 21100 FREQUENCY RANGE |Below 1000MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
No. Freq. (MHz) (i;ic\l;/nrg) Limit (dBm) Vilﬁepgjvéi:) 'S;;trsf?dog) Level (dBm) | Margin (dB)
1 31.848 28.04 -25 -43.89 -14.45 -58.34 -33.34
2 75.706 22.07 -25 -72.78 -2.03 -74.80 -49.80
3 133.739 23.22 -25 -69.36 -1.27 -70.63 -45.63
4 159.148 25.64 -25 -62.33 -0.82 -63.14 -38.14
5 207.994 24.79 -25 -70.68 4.24 -66.44 -41.44
6 239.105 26.25 -25 -69.14 3.81 -65.33 -40.33
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
No. Freq. (MHz) (I:;i(i;/nrg) Limit (dBm) Vilﬁepzjvéi:) 'S;Jtrjfzjo;) Level (dBm) | Margin (dB)
1 30.25 42.40 -25 -28.95 -14.84 -43.79 -18.79
2 128.167 28.93 -25 -62.44 -1.23 -63.68 -38.68
3 160.288 26.27 -25 -62.01 -0.66 -62.67 -37.67
4 166.031 27.75 -25 -62.14 0.17 -61.97 -36.97
5 206.274 26.05 -25 -69.42 4.26 -65.16 -40.16
6 956.291 36.52 -25 -61.44 0.37 -61.06 -36.06
REMARKS:

1. Level (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
2. Correction Factor = gain of substitution antenna + cable loss
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MODE TX channel 21100 FREQUENCY RANGE |Above 1000MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Reading . S.G Power Correction .
No. Freq. (MHz) (dBuV/m) Limit (dBm) value (dBm) | Factor (dB) Level (dBm) | Margin (dB)
1 5070 51.00 -25 -53.34 7.02 -46.31 -21.31
2 7605 54.96 -25 -47.79 4.46 -43.33 -18.33
3 10140 58.10 -25 -43.62 3.91 -39.71 -14.71
4 12675 48.06 -25 -53.27 4.38 -48.90 -23.90
5 15210 48.97 -25 -49.74 3.76 -45.99 -20.99
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Reading . S.G Power Correction .
No. Freq. (MHz) (dBuV/m) Limit (dBm) value (dBm) | Factor (dB) Level (dBm) | Margin (dB)
1 5070 52.46 -25 -51.88 7.02 -44.85 -19.85
2 7605 56.26 -25 -46.49 4.46 -42.03 -17.03
3 10140 61.36 -25 -40.36 3.91 -36.45 -11.45
4 12675 51.27 -25 -50.06 4.38 -45.69 -20.69
5 15210 48.03 -25 -50.68 3.76 -46.93 -21.93
REMARKS:

1. Level (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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CHANNEL BANDWIDTH: 15MHz / QPSK

MODE TX channel 21100 FREQUENCY RANGE |Below 1000MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
No. Freq. (MHz) (i;ic\l;/nrg) Limit (dBm) Vilﬁepgjvéi:) 'S;;trsf?dog) Level (dBm) | Margin (dB)
1 30.458 27.22 -25 -44.21 -14.79 -58.99 -33.99
2 74.656 23.06 -25 -71.97 -2.09 -74.06 -49.06
3 132.539 22.94 -25 -73.14 -1.54 -74.68 -49.68
4 157.478 25.10 -25 -62.40 -1.06 -63.46 -38.46
5 206.084 24.41 -25 -71.06 4.26 -66.80 -41.80
6 238.085 26.75 -25 -68.68 3.80 -64.88 -39.88
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
No. Freq. (MHz) (I:;i(i;/nrg) Limit (dBm) Vilﬁepzjvéi:) 'S;Jtrjfzjo;) Level (dBm) | Margin (dB)
1 31.71 41.39 -25 -30.49 -14.48 -44 97 -19.97
2 126.677 27.06 -25 -63.99 -1.23 -65.21 -40.21
3 159.678 27.23 -25 -60.88 -0.74 -61.63 -36.63
4 169.091 27.97 -25 -62.77 0.61 -62.16 -37.16
5 205.894 25.80 -25 -69.67 4.27 -65.41 -40.41
6 956.081 35.88 -25 -62.08 0.37 -61.71 -36.71
REMARKS:

1. Level (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
2. Correction Factor = gain of substitution antenna + cable loss
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MODE TX channel 21100 FREQUENCY RANGE |Above 1000MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Reading . S.G Power Correction .
No. Freq. (MHz) (dBuV/m) Limit (dBm) value (dBm) | Factor (dB) Level (dBm) | Margin (dB)
1 5070 51.78 -25 -52.56 7.02 -45.53 -20.53
2 7605 56.17 -25 -46.58 4.46 -42.12 -17.12
3 10140 58.01 -25 -43.71 3.91 -39.80 -14.80
4 12675 47.72 -25 -53.61 4.38 -49.24 -24.24
5 15210 48.73 -25 -49.98 3.76 -46.23 -21.23
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Reading . S.G Power Correction .
No. Freq. (MHz) (dBuV/m) Limit (dBm) value (dBm) | Factor (dB) Level (dBm) | Margin (dB)
1 5070 68.31 -25 -36.03 7.02 -29.00 -4.00
2 7605 56.61 -25 -46.14 4.46 -41.68 -16.68
3 10140 62.59 -25 -39.13 3.91 -35.22 -10.22
4 12675 51.08 -25 -50.25 4.38 -45.88 -20.88
5 15210 47.75 -25 -50.96 3.76 -47.21 -22.21
REMARKS:

1. Level (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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CHANNEL BANDWIDTH: 20MHz / QPSK

MODE TX channel 21100 FREQUENCY RANGE |Below 1000MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
No. Freq. (MHz) (i;ic\l;/nrg) Limit (dBm) Vilﬁepgjvéi:) 'S;;trsf?dog) Level (dBm) | Margin (dB)
1 31.458 27.53 -25 -44.26 -14.54 -58.80 -33.80
2 73.776 22.01 -25 -73.17 -2.14 -75.31 -50.31
3 134.319 21.91 -25 -73.66 -1.48 -75.14 -50.14
4 159.298 23.73 -25 -64.28 -0.80 -65.08 -40.08
5 206.424 23.59 -25 -71.88 4.26 -67.62 -42.62
6 238.965 25.96 -25 -69.44 3.81 -65.63 -40.63
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
No. Freq. (MHz) (I:;i(i;/nrg) Limit (dBm) Vilﬁepzjvéi:) 'S;Jtrjfzjo;) Level (dBm) | Margin (dB)
1 31.16 41.24 -25 -30.44 -14.62 -45.06 -20.06
2 127.227 28.05 -25 -63.12 -1.23 -64.35 -39.35
3 159.738 26.95 -25 -61.18 -0.73 -61.91 -36.91
4 167.821 28.03 -25 -62.36 0.43 -61.93 -36.93
5 206.654 26.41 -25 -69.06 4.26 -64.80 -39.80
6 956.131 36.54 -25 -61.42 0.37 -61.05 -36.05
REMARKS:

1. Level (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
2. Correction Factor = gain of substitution antenna + cable loss
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MODE TX channel 21100 FREQUENCY RANGE |Above 1000MHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Reading . S.G Power Correction .
No. Freq. (MHz) (dBuV/m) Limit (dBm) value (dBm) | Factor (dB) Level (dBm) | Margin (dB)
1 5070 50.86 -25 -53.48 7.02 -46.45 -21.45
2 7605 55.58 -25 -47 .17 4.46 -42.71 -17.71
3 10140 56.73 -25 -44.99 3.91 -41.08 -16.08
4 12675 48.31 -25 -53.02 4.38 -48.65 -23.65
5 15210 47.82 -25 -50.89 3.76 -47.14 -22.14
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Reading . S.G Power Correction .
No. Freq. (MHz) (dBuV/m) Limit (dBm) value (dBm) | Factor (dB) Level (dBm) | Margin (dB)
1 5070 53.28 -25 -51.06 7.02 -44.03 -19.03
2 7605 56.45 -25 -46.30 4.46 -41.84 -16.84
3 10140 61.53 -25 -40.19 3.91 -36.28 -11.28
4 12675 50.89 -25 -50.44 4.38 -46.07 -21.07
5 15210 47.64 -25 -51.07 3.76 -47.32 -22.32
REMARKS:

1. Level (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
2. Correction Factor (dB) = Substitution Antenna Gain (dB) + Cable Loss (dB).
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5 INFORMATION ON THE TESTING LABORATORIES

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are
accredited and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab: Hsin Chu EMC/RF/Telecom Lab:
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety Lab:
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.
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6 APPENDIX A — MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

No modifications were made to the EUT by the lab during the test.

—-END---
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