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1

Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

LTE M.2 Module

FOXCONN

T77W968

ENGINEERING SAMPLE

HON HAI PRECISION IND. CO., LTD.
Mar. 31 to Apr. 08, 2018

FCC Part 24

The above equipment 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 :

Approved by :

VANV =V ( ( ‘ ;/ q'gJ'-\,,,

Wendy Wu / flpecialist

T
/L/ C S

May Chen / Manager

, Date: May 17, 2018

, Date: May 17, 2018
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2  Summary of Test Results

Applied Standard: FCC Part 24 & Part 2

FCC
Test Item Result Remarks
Clause
2.1046 Equivalent Isotropically Radiated . -
24,932 Power PASS Meet the requirement of limit.
2.1046 Peak To Average Ratio PASS Meet the requirement of limit
24.232(d) g g '
2.1047 Modulation characteristics PASS Meet the requirement
2.1055 . . -
Frequency Stability PASS Meet the requirement of limit.
24.235
2.1049 Occupied Bandwidth PASS Meet the requirement of limit
24.238(b) P q '
24.238(b) Band Edge Measurements PASS Meet the requirement of limit.
2.1051 . . . -
24,238 Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
2'4 238 Radiated Spurious Emissions PASS Minimum passing margin is
: -20.40dB at 14820MHz.

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 EXpan?ESZL)J?E)e rainty
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.53 dB
1GHz ~ 6GHz 5.08 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 4.98 dB
18GHz ~ 40GHz 5.19 dB

Report No.: RF180321E03-1
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2.2 Test Site and Instruments

For radiated spurious emissions test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
Test Receiver N9038A MY50010156 | July 12,2017 | July 11, 2018
Agilent
Er,\j?lmp“f'er EMC001340 980142 Feb. 09, 2018 | Feb. 08, 2019
Loop Antenna®’
o EM-6879 264 Dec. 16, 2016 | Dec. 15, 2018
LOOPCAB-001
RF Cable NA CooPCABO0p | 98N 15,2018 | Jan. 14,2019
Pre-Amplifier ZFL-1000VH2B AMP-ZFL-05 | May 06, 2017 | May 05, 2018
Mini-Circuits
Trilog Broadband Antenna
SCHWARYBRCK VULB 9168 9168-361 Nov. 29, 2017 | Nov. 28, 2018
966-3-1
RF Cable 8D 966-3-2 Mar. 20, 2018 | Mar. 19, 2019
966-3-3
Fixed attenuator
xec ater UNAT-5+ PAD-3m-3-01 | Oct. 03,2017 | Oct. 02, 2018
Mini-Circuits
Horn_Antenna
O ARIBECK BBHA9120-D 9120D-406 | Dec. 12, 2017 | Dec. 11, 2018
E,r\j?lmp"f'er EMC12630SE 980384 Jan. 29,2018 | Jan. 28, 2019
EMC104-SM-SM-1200 | 160922
RF Cable EMC104-SM-SM-2000 | 150317 Jan. 29,2018 | Jan. 28, 2019
EMC104-SM-SM-5000 | 150322
Spectrum Analyzer N9030A MY54490679 | July 25, 2017 | July 24, 2018
Keysight
E,r\j?lmp"f'er EMC184045SE 980386 Jan. 29,2018 | Jan. 28, 2019
Horn_Antenna
O ARIBECK BBHA 9170 BBHA9170608 | Dec. 14, 2017 | Dec. 13, 2018
RF Cable EMC102-KM-KM-1200 | 160924 Jan. 29, 2018 | Jan. 28, 2019
Software ADT_Radiated V8.7.08| NA NA NA
Antenna Tower & Turn Table MF-7802 ME780208406 | NA NA
Max-Full
Boresight Antenna Fixture FBA-01 FBA-SIPO1 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.
2. *The calibration interval of the above test instruments is 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.

[ 2N ¢2 B ~N ¢S}

. The test was performed in 966 Chamber No. 3.
. The CANADA Site Registration No. is 20331-1

. Loop antenna was used for all emissions below 30 MHz.
. Tested Date: Mar. 31 to Apr. 05, 2018

Report No.: RF180321E03-1
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For other test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
gg‘?sc"“m Analyzer FSV40 100964 July1,2017  |June 30, 2018
igﬁg:t“m Analyzer E4446A MY48250254 | Nov. 21, 2017 | Nov. 20, 2018
Power meter ML2495A 1014008 May 11, 2017 |May 10, 2018
Anritsu
Power sensor MA2411B 0917122 May 11, 2017 |May 10, 2018
Anritsu
AC Power Source 6205 1440452 NA NA
Extech Electronics
Temperature & Humidity
Chamber iLH'15O'4O'SP MAA0812-008 |Jan. 10, 2018 |Jan. 09, 2019
Giant Force
DC Power Supply 6603D 795558 NA NA
Topward
True RMS Clamp Meter | 5,5 31130711WS | May 29, 2017 | May 28, 2018
FLUKE
ESG Vector signal MY45094468/0
generator E4438C 05 506 602 Nov. 26, 2017 Nov. 25, 2018
ESG Vector signal
MY47271330
geperator E4438C 506 602 UNJ Oct. 11, 2017 Oct. 10, 2018
Agilent
Mech Switch Absorptive
M Coroits MSP4TA-18+  |0140 Feb. 12,2018 |Feb. 11, 2019
FXD ATTEN
M Circuts BW-S3W2+ MN71981 Feb. 12,2018 |Feb. 11, 2019
ADT_RF Test
Software Software NA NA NA
V6.6.5.4

NOTE:

1. The test was performed in Oven room 2.
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: Apr. 01 to 08, 2018

Report No.: RF180321E03-1
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3 General Information

3.1 General Description of EUT

Product LTE M.2 Module
Brand FOXCONN
Test Model T77W968
Status of EUT ENGINEERING SAMPLE
Power Supply Rating DC 3.3V from host equipment
WCDMA, HSDPA, HSUPA BPSK
Modulation Type LTE Band 2 QPSK, 16QAM, 64QAM
LTE Band 25 QPSK, 16QAM, 64QAM
WCDMA, HSDPA, HSUPA 1852.4MHz ~ 1907.6MHz
Operating Frequency LTE Band 2 1850.7MHz ~ 1909.3MHz
LTE Band 25 1850.7MHz ~ 1914.3MHz
WCDMA Band 2 29.16dBm
LTEBand2 28.60dBm
(Channel Bandwidth 1.4MHZz)
LTEBand2 28.61dBm
(Channel Bandwidth 3MHZz)
LTEBand2 28.60dBm
(Channel Bandwidth 5MHZz)
LTEBand2 28.54dBm
(Channel Bandwidth 10MHZz)
LTEBand2 28.57dBm
(Channel Bandwidth 15MHZz)
LTE Band 2 28.59dBm
Max. EIRP Power (Channel Bandwidth 20MHz)
LTE Band 25 28.61dBm
(Channel Bandwidth 1.4MHz)
LTE Band 25 28.61dBm
(Channel Bandwidth 3MH2z)
LTE Band 25 28.60dBm
(Channel Bandwidth 5MHz)
LTE Band 25 28 57dBm
(Channel Bandwidth 10MHz)
LTE Band 25 28 56dBmM
(Channel Bandwidth 15MHz)
LTE Band 25 | 28.67dBm
(Channel Bandwidth 20MHZz)

Report No.: RF180321E03-1 Page No. 9/189
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Emission Designator

WCDMA Band 2

4M16FOW

LTE Band 2
(Channel Bandwidth 1.4MHZz)

QPSK: 1M09G7D
16QAM: 1MOSD7W
64QAW: 1IMO9D7W

LTE Band 2
(Channel Bandwidth 3MHz)

QPSK: 2M70G7D
16QAM: 2M70D7W
64QAW: 2M70D7W

LTE Band 2
(Channel Bandwidth 5MHZz)

QPSK: 4M49G7D
16QAM: 4M49D7TW
64QAW: 4M49D7W

LTE Band 2
(Channel Bandwidth 10MHz)

QPSK: 8M96G7D
16QAM: BM97D7W
64QAW: 8M96D7W

LTE Band 2
(Channel Bandwidth 15MHz)

QPSK: 13M5G7D
16QAM: 13M4D7W
64QAW: 13M4D7W

LTE Band 2
(Channel Bandwidth 20MHz)

QPSK: 17M9G7D
16QAM: 17M9D7W
64QAW: 18MOD7W

LTE Band 25
(Channel Bandwidth 1.4MHz)

QPSK: 1M09G7D
16QAM: 1MO9D7W
64QAW: IMO9D7W

LTE Band 25
(Channel Bandwidth 3MHZz)

QPSK: 2M71G7D
16QAM: 2M71D7TW
64QAW: 2M72D7W

LTE Band 25
(Channel Bandwidth 5MHz)

QPSK: 4M50G7D
16QAM: 4M50D7W
64QAW: 4M50D7W

LTE Band 25
(Channel Bandwidth 10MHZz)

QPSK: 8M99G7D
16QAM: 9MO1D7W
64QAW: 8MI9D7W

LTE Band 25
(Channel Bandwidth 15MHz)

QPSK: 13M5G7D
16QAM: 13M5D7W
64QAW: 13M5D7W

LTE Band 25
(Channel Bandwidth 20MHZz)

QPSK: 18M0G7D
16QAM: 18MOD7W
64QAW: 18MOD7W

Antenna Type Refer to Note
Antenna Connector Refer to Note
Accessory Device NA
Data Cable Supplied NA

Report No.: RF180321E03-1
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Note:
1. The antennas provided to the EUT, please refer to the following table:
Antenna . . Frequency range Cable
No. Antenna Net Gain(dBi) (MH2) Antenna Type |Connecter Type Length
1 Please refer to below table 699~803 PIFA i-pex(MHF) 100mm
791~960 .
2 Please refer to below table 1447 9~1606 PIFA i-pex(MHF) 100mm
1710~2170 .
3 Please refer to below table 2500~2690 PIFA i-pex(MHF) 100mm
5110~5925 .
4 Please refer to below table (for LAA RX) PIFA i-pex(MHF) 100mm
5 Please refer to below table 2305~2315 Dipole i-pex(MHF) 80mm
Antenna gain list
An'lt\elzgna Band Freq. Range (MHz) Gain (dBi)
3 WCDMAI (B2) 1850~1910 4.92
3 WCDMA IV (B4) 1710~1755 5.99
2 WCDMAYV (B5) 824~849 2.68
3 LTE Band (2) 1850~1910 4.92
3 LTE Band (4) 1710~1755 5.99
2 LTE Band (5) 824~849 2.68
3 LTE Band (7) 2500~2570 5.2
1 LTE Band (12) 698~716 4.17
1 LTE Band (13) 777~787 3.05
1 LTE Band (14) 788~798 2.87
1 LTE Band (17) 704~716 4.17
3 LTE Band (25) 1850~1915 4.92
2 LTE Band (26) 814~849 2.92
5 LTE Band (30) 2305~2315 3.02
3 LTE Band (38) 2570~2620 4.82
3 LTE Band (41) 2496~2690 5.38
3 LTE Band (66) 1710~1780 5.99

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.

Report No.: RF180321E03-1
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3.2 Configuration of System under Test

g

EUT

(A) Test Tool

(C) Micro SIM
Card

| USB Port |

(B) Adapter

(D)LTE
Simulator

Remote Site

Report No.: RF180321E03-1
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3.21

Description Of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
ID Product Brand Model No. Serial No. FCCID Remarks
A. Test Tool Foxconn T77W968 NA NA Supplied by client
B. Adapter ASUS EXA1205UA NA NA Provided by Lab
C. SIM Card NA NA NA NA Provided by Lab
D. Simulator Keysight E7515A MY56030229 NA Provided by Lab
Note:

1. All power cords of the above support units are non-shielded (1.8m).

ID Descriptions Qty. Length (m) Shielding (Yes/No) Cores (Qty.) Remarks
1. USB Cable 1 1 Yes 0 Provided by Lab
Report No.: RF180321E03-1 Page No. 13/189 Report Format Version: 6.1.1
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3.3

Test Mode Applicability and Tested Channel Detail

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:

WCDMA Band 2

Test Item Available Channel Tested Channel Mode
EIRP 9262 to 9538 9262, 9400, 9538 WCDMA
Frequency Stability 9262 to 9538 9400 WCDMA
Occupied Bandwidth 9262 to 9538 9262, 9400, 9538 WCDMA
Band Edge 9262 to 9538 9262, 9538 WCDMA
Peak to Average Ratio 9262 to 9538 9262, 9400, 9538 WCDMA
Conducted Emission 9262 to 9538 9262, 9400, 9538 WCDMA
Rangg\?v Egﬁjion 9262 10 9538 9262, 9400, 9538 WCDMA
Rafggf/de ElgiHsiiO” 9262 10 9538 9262, 9400, 9538 WCDMA

Report No.: RF180321E03-1
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LTE Band 2
AVAILABLE CHANNEL
TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
18607 to 19193 18607, 18900 19193 1.4MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
18615 to 19185 18615, 18900, 19185 3MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
EIRP 18625 t0 19175 18625, 18900, 19175 5MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
18650 to 19150 18650, 18900, 19150 10MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
18675 to 19125 18675, 18900, 19125 15MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
18700 to 19100 18700, 18900, 19100 20MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
18607 to 19193 18900 1.4MHz QPSK -
18615 to 19185 18900 3MHz QPSK -
. 18625 to 19175 18900 5MHz QPSK -
Frequency Stability
18650 to 19150 18900 10MHz QPSK -
18675 to 19125 18900 15MHz QPSK -
18700 to 19100 18900 20MHz QPSK -
18607 to 19193 18607, 18900 19193 1.4MHz QPSK/16QAM/64QAM Full RB
18615 to 19185 18615, 18900, 19185 3MHz QPSK/16QAM/64QAM Full RB
Occupied Bandwidth 18625 to 19175 18625, 18900, 19175 5MHz QPSK/16QAM/64QAM Full RB
18650 to 19150 18650, 18900, 19150 10MHz QPSK/16QAM/64QAM Full RB
18675 to 19125 18675, 18900, 19125 15MHz QPSK/16QAM/64QAM Full RB
18700 to 19100 18700, 18900, 19100 20MHz QPSK/16QAM/64QAM Full RB
18607 to 19193 18607, 18900 19193 1.4MHz QPSK/16QAM/64QAM Full RB
18615 to 19185 18615, 18900, 19185 3MHz QPSK/16QAM/64QAM Full RB
Peak to Average 1862510 19175 | 18625, 18900, 19175 SMHz QPSK/16QAM/64QAM Full RB
Ratio 18650 to 19150 18650, 18900, 19150 10MHz QPSK/16QAM/64QAM Full RB
18675 to 19125 18675, 18900, 19125 15MHz QPSK/16QAM/64QAM Full RB
18700 to 19100 18700, 18900, 19100 20MHz QPSK/16QAM/64QAM Full RB
18607 1 RB /0 RB Offset
18607 to 19193 19193 1.4MHz QPSK 1 RB /5 RB Offset
18607, 19193 6 RB /0 RB Offset
18615 1 RB /0 RB Offset
18615 to 19185 19185 3MHz QPSK 1 RB/ 14 RB Offset
18615, 19185 15 RB/ 0 RB Offset
18625, 1 RB /0 RB Offset
18625 to 19175 19175 5MHz QPSK 1 RB/ 24 RB Offset
Band Edge 18625, 19175 25 RB/ 0 RB Offset
18650 1 RB /0 RB Offset
18650 to 19150 19150 10MHz QPSK 1 RB/ 49 RB Offset
18650, 19150 50 RB / 0 RB Offset
18675, 1 RB /0 RB Offset
18675 to 19125 19125 15MHz QPSK 1 RB/ 74 RB Offset
18675, 19125 75 RB / 0 RB Offset
18700. 1 RB /0 RB Offset
18700 to 19100 19100 20MHz QPSK 1 RB /99 RB Offset
18700. 19100 100 RB / 0 RB Offset
18607 to 19193 18607, 18900 19193 1.4MHz QPSK 1 RB /0 RB Offset
18615 to 19185 18615, 18900, 19185 3MHz QPSK 1 RB/ 0 RB Offset
Conducted 18625 to 19175 18625, 18900, 19175 5MHz QPSK 1 RB /0 RB Offset
Emission 18650 to 19150 18650, 18900, 19150 10MHz QPSK 1 RB /0 RB Offset
18675 to 19125 18675, 18900, 19125 15MHz QPSK 1 RB/ 0 RB Offset
18700 to 19100 18700, 18900, 19100 20MHz QPSK 1 RB /0 RB Offset
18607 to 19193 18607, 18900 19193 1.4MHz QPSK 1 RB/ 0 RB Offset
18615 to 19185 18615, 18900, 19185 3MHz QPSK 1 RB/ 0 RB Offset
. . 18625 to 19175 18625, 18900, 19175 5MHz QPSK 1 RB /0 RB Offset
Radiated Emission
18650 to 19150 18650, 18900, 19150 10MHz QPSK 1 RB/ 0 RB Offset
18675 to 19125 18675, 18900, 19125 15MHz QPSK 1 RB /0 RB Offset
18700 to 19100 18700, 18900, 19100 20MHz QPSK 1 RB /0 RB Offset
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LTE Band 25
AVAILABLE CHANNEL
TEST ITEM CHANNEL TESTED CHANNEL BANDWIDTH MODULATION MODE
26047 to 26683 26047, 26365, 26683 1.4MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
26055 to 26675 26055, 26365, 26675 3MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
EIRP 26065 to 26665 26065, 26365, 26665 5MHz QPSK/16QAM/64QAM 1RB /0 RB offset
26090 to 26640 26090, 26365, 26640 10MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
26115 to 26615 26115, 26365, 26615 15MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
26140 to 26590 26140, 26365, 26590 20MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
26047 to 26683 26365 1.4MHz QPSK -
26055 to 26675 26365 3MHz QPSK -
Frequency Stability 26065 to 26665 26365 5MHz QPSK -
26090 to 26640 26365 10MHz QPSK -
26115 to 26615 26365 15MHz QPSK -
26140 to 26590 26365 20MHz QPSK -
26047 to 26683 26047, 26365, 26683 1.4MHz QPSK/16QAM/64QAM Full RB
26055 to 26675 26055, 26365, 26675 3MHz QPSK/16QAM/64QAM Full RB
Occupied Bandwidth 26065 to 26665 26065, 26365, 26665 5MHz QPSK/16QAM/64QAM Full RB
26090 to 26640 26090, 26365, 26640 10MHz QPSK/16QAM/64QAM Full RB
26115 to 26615 26115, 26365, 26615 15MHz QPSK/16QAM/64QAM Full RB
26140 to 26590 26140, 26365, 26590 20MHz QPSK/16QAM/64QAM Full RB
26047 to 26683 26047, 26365, 26683 1.4MHz QPSK/16QAM/64QAM Full RB
26055 to 26675 26055, 26365, 26675 3MHz QPSK/16QAM/64QAM Full RB
Peak to Average 26065 to 26665 26065, 26365, 26665 5MHz QPSK/16QAM/64QAM Full RB
Ratio 26090 to 26640 26090, 26365, 26640 10MHz QPSK/16QAM/64QAM Full RB
26115 to 26615 26115, 26365, 26615 15MHz QPSK/16QAM/64QAM Full RB
26140 to 26590 26140, 26365, 26590 20MHz QPSK/16QAM/64QAM Full RB
26047 1 RB/ 0 RB Offset
26047 to 26683 26683 1.4MHz QPSK 1 RB /5 RB Offset
26047, 26683 6 RB /0 RB Offset
26055 1 RB /0 RB Offset
26055 to 26675 26675 3MHz QPSK 1 RB/ 14 RB Offset
26055, 26675 15 RB/ 0 RB Offset
26065 1 RB /0 RB Offset
26065 to 26665 26665 5MHz QPSK 1 RB/ 24 RB Offset
26065, 26665 25 RB / 0 RB Offset
Band Edge
26090 1 RB /0 RB Offset
26090 to 26640 26640 10MHz QPSK 1 RB/ 49 RB Offset
26090, 26640 50 RB / 0 RB Offset
26115 1 RB /0 RB Offset
26115 to 26615 26615 15MHz QPSK 1 RB/ 74 RB Offset
26115, 26615 75 RB / 0 RB Offset
26140 1 RB/ 0 RB Offset
26140 to 26590 26590 20MHz QPSK 1 RB /99 RB Offset
26140, 26590 100 RB / 0 RB Offset
26047 to 26683 26047, 26365, 26683 1.4MHz QPSK 1RB /0 RB offset
26055 to 26675 26055, 26365, 26675 3MHz QPSK 1RB /0 RB offset
Conducted 26065 to 26665 26065, 26365, 26665 5MHz QPSK 1RB /0 RB offset
Emission 26090 to 26640 26090, 26365, 26640 10MHz QPSK 1RB /0 RB offset
26115 to 26615 26115, 26365, 26615 15MHz QPSK 1RB /0 RB offset
26140 to 26590 26140, 26365, 26590 20MHz QPSK 1RB /0 RB offset
26047 to 26683 26047, 26365, 26683 1.4MHz QPSK 1RB /0 RB offset
26055 to 26675 26055, 26365, 26675 3MHz QPSK 1RB /0 RB offset
. o 26065 to 26665 26065, 26365, 26665 5MHz QPSK 1RB /0 RB offset
Radiated Emission
26090 to 26640 26090, 26365, 26640 10MHz QPSK 1RB /0 RB offset
26115 to 26615 26115, 26365, 26615 15MHz QPSK 1RB /0 RB offset
26140 to 26590 26140, 26365, 26590 20MHz QPSK 1RB /0 RB offset

NOTE:

All supported modulation types were evaluated.The Worst case of QPSK was selected. Therefore, the Band
Edge, Frequency Stability, Condcudeted Emission and Radiated Emission were presented under QPSK

mode only.

Report No.: RF180321E03-1

Page No. 16/ 189

Report Format Version: 6.1.1




[ BUREALU |
VERITAS

Test Condition:

Test Item

Environmental Conditions

Input Power (System)

Tested By

EIRP

25deg. C, 63%RH

120Vac, 60Hz

Jyunchun Lin

Frequency Stability

25deg. C, 63%RH

120Vac, 60Hz

Jyunchun Lin

Occupied Bandwidth

25deg. C, 63%RH

120Vac, 60Hz

Jyunchun Lin

Band Edge

25deg. C, 63%RH

120Vac, 60Hz

Jyunchun Lin

Peak to Average Ratio

25deg. C, 63%RH

120Vac, 60Hz

Jyunchun Lin

Condcudeted Emission

25deg. C, 63%RH

120Vac, 60Hz

Jyunchun Lin

Radiated Emission
Below 1GHz

25deg. C, 66%RH

120Vac, 60Hz

Frank Chiang

Radiated Emission
Above 1GHz

25deg. C, 66%RH

120Vac, 60Hz

Frank Chiang

3.4 EUT Operating Conditions

The communication simulator station system controlled a EUT to export maximum output power under
transmission mode and specific channel frequency
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3.5 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 24

KDB 971168 D01 Power Meas License Digital Systems v03r01
ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

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

Mobile / Portable station are limited to 2 watts e.i.r.p.

4.1.2 Test Procedures

Conducted Power Measurement:

The EUT was set up for the maximum power with WCDMA/LTE link data modulation and link up with
simulator. Set the EUT to transmit under low, middle and high channel and difference RB size/ RB offset for
difference bandwidth record the power level shown on power meter.

EIRP Measurement:

a. EIRP = Conducted Output power level + Antenna gain.

4.1.3 Test Setup

Communication

Simulator Power Splitter |: Power Meter

Attenuation

EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.1.4 Test Results
CONDUCTED OUTPUT POWER (dBm)
Band WCDMA B2
Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880.0 1907.6
RMC 24.09 24.24 24.08
HSDPA Subtest-1 23.53 23.69 23.50
HSDPA Subtest-2 23.60 23.67 23.60
HSDPA Subtest-3 23.93 23.98 23.82
HSDPA Subtest-4 23.64 23.71 23.56
HSUPA Subtest-1 23.78 23.83 23.70
HSUPA Subtest-2 23.76 23.82 23.87
HSUPA Subtest-3 23.45 23.53 23.51
HSUPA Subtest-4 23.78 23.89 23.80
HSUPA Subtest-5 23.74 23.84 23.74
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LTE Band 2
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| RB | CH | cH | cH [3GPP| cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW [Size|Offset| 18607 1890019193 '\(Adg? 18607 |18900|19193 '\(Adg? 1860718900 | 19193 I\(/ldg?
1850.7| 1880 |1909.3 1850.7| 1880 |1909.3 1850.7| 1880 |1909.3
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 |2355|2357(23.68| 0 |2237|2221|2236| 1 |21.10(21.41|21.40| 2
1 2 |2353(2354|2356| 0 |22.28|2224|2242| 1 |21.19|21.33(21.50| 2
1 5 (2350(2351(2353| 0 |[22.17|2230(2232| 1 |21.27|21.48|21.48| 2
2/1.4M| 3 0 |23.40|23.27[2350| 0 |22.20|22.20|2254| 1 |21.47|2152|21.48| 2
3 1 |23.44(23.16(23.38| 0 |22.33(2227|2252| 1 |21.45(21.38|21.32| 2
3 3 [2340(23.02(2345| 0 |[22.39|22.19(2249| 1 |21.41|21.50|21.48| 2
6 0 |2235(22.11(2250| 1 |21.37|21.18|21.44| 2 |20.42|20.45|2050| 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | CH 3'\;5PP; CH | CH | CH 3,\;5PPF§’ CH | CH | CcH 3MGFf’F§’
BW  [Size|Offset| 18615 1890019185 (dB) 18615|18900|19185 (dB) 18615|18900 | 19185 (dB)
1851.5| 1880 |1908.5 1851.5| 1880 |1908.5 1851.5| 1880 |1908.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 |2352|2355(23.69| 0 |22.66|2242|2260| 1 |21.26|21.30|2156| 2
1 7 |23.53[2356|2355| 0 |22.68|22.38(2265| 1 |21.32|21.31|2155| 2
1| 14 [2354|2351(2361| 0 |[2258|22.18|2258| 1 [21.23|21.22|2153| 2
2/3M | 8 0 |2242|2212(2270| 1 |21.35|21.06|21.62| 2 |20.54|2051|20.38| 3
8 3 |2242|2232(2263| 1 |21.40|21.08|21.60| 2 |20.47|2052|20.44| 3
8 7 |12240(22.26|2252| 1 |21.37|21.17|2151| 2 |20.51|20.56(20.21| 3
15| 0 [2236(2222|2255| 1 [21.39|21.24|21.60| 2 |20.55|20.46|20.55| 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | CH 3'\§|3PPF§’ CH | CH | CcH 3,\;3PPF§’ CH | CH | CcH 3MGFE’F§’
BW [Size|Offset| 18625 (1890019175 (dB) 18625|18900|19175 (dB) 18625|18900 | 19175 (dB)
1852.5| 1880 |1907.5 1852.5| 1880 |1907.5 1852.5| 1880 |1907.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 [2355|2356(23.68| 0 |[22.30(2229(2246| 1 |21.11|21.36|21.42| 2
1| 12 |2356|2358|2356| 0 [2228(22.19(2240| 1 |21.30|21.32|2156| 2
1| 24 |2355|2353(2356| 0 (22.31|2230(2243| 1 [21.26|21.37|21.42| 2
2/5M | 12| 0 |2239|2255|2263| 1 |21.29|21.19|21.65| 2 |20.42|20.60|20.38| 3
12| 6 (223822372261 1 |21.48|21.25|2159| 2 |20.37|20.33|20.40| 3
12 | 13 [22.36|22.32|2255| 1 |21.41|21.11|21.63| 2 |20.38|20.40{20.37| 3
25| 0 |22.41|22.36|2255| 1 |21.49|21.25|21.60| 2 |20.50|20.35/20.48| 3
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QPSK 160AM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | cH [SGPP| cH | cH | cH |3GPP| cH | cH | cH [SGPP
BW |Size|Offset| 18650 1890019150 '\("dFI;F; 18650 | 18900 | 19150 '\(’LFI;? 18650 | 18900 | 19150 '\(’LFI;F;
1855 | 1880 | 1905 1855 | 1880 | 1905 1855 | 1880 | 1905
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2355|2352|2362| 0 |2255|22.18|2258| 1 |21.23|21.41|21.40| 2
1 | 24 |2359|2353|23.62| 0 |2250|2219|2249| 1 |21.17|21.31|2153| 2
1 | 49 |2354|2358|23.63| 0 |2240|2213|22.84| 1 |21.25|21.35|21.47| 2
2/10M | 25 | 0 |22.33|22.47|22.61| 1 |21.47|21.27|2158| 2 |2055|20.62]|2048| 3
25 | 12 |22.34|2227|2250| 1 |21.44|21.34|2155| 2 |20.48]|2058|2052| 3
25 | 25 |22.29]2223|2250| 1 |21.44|21.30|2159| 2 |20.49]|2061|2052| 3
50 | 0 |2224|2224|2248| 1 |21.39|21.40|2156| 2 |2051]|2058|2049| 3
QPSK 16QAM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| RB | CH | cH | cH [3GPPl cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 18675 1890019125 '\("dFI;F; 18675 | 1890019125 '\(’('jFI;F; 18675 | 18900 | 19125 '\(’('jPBF;
1857.5| 1880 |1902.5 1857.5| 1880 |1902.5 1857.5| 1880 |1902.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2357|2358|2365| 0 |2240|2239|2249| 1 |21.28|21.38|2153| 2
1 | 37 |2355|2353|2352| 0 |2221|2231|2229| 1 |21.12|21.22|21.41| 2
1 | 74 |2352|2358|2361| 0 |22.15|2244|2247| 1 |21.21|21.20|21.48| 2
2/15M | 36 | 0 |22.32|22.28]2250| 1 |2150]|21.27|2152| 2 |20.35|20.54]|2040| 3
36 | 19 | 2230|2211 |2251| 1 |21.37|21.32|2153| 2 |20.42]|2045|2033| 3
36 | 39 |22.27|2213|2253| 1 |21.34|21.14|21565| 2 |2055|20.35|20.45| 3
75| 0 |22.29]2215|2259| 1 |21.30|21.34|2151| 2 |2051]2045|2048| 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| RB | CH | cH | cH [3GPPl cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 1870018900 19100 '\("d';? 18700 | 18900 | 19100 '\(’('j';F; 18700 | 18900 | 19100 '\(’(']I';F;
1860 | 1880 | 1900 1860 | 1880 | 1900 1860 | 1880 | 1900
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2357|2358|2367| 0 |2247|2220|2248| 1 |21.23|21.22|21.17| 2
1 | 50 |2355|2350|2352| 0 |22.46|2211|2259| 1 |21.21|21.23|21.47| 2
1 | 99 |2359|2355|2350| 0 |2263|2228|2254| 1 |21.38|21.40|21.54| 2
2/20M [50 | 0 |22.37|22.32|2253| 1 |21.46|21.35|21.64| 2 |2045|2051|2051| 3
50 | 25 |22.36]22.20|2256| 1 |21.34|21.31|21.58| 2 |20.48]|20.46|2048| 3
50 | 50 |22.20|22.15|2253| 1 |21.58|21.31|21565| 2 |20.43|20.49|20.45| 3
100] 0 |2223]2217|2259| 1 |21.33|21.34|21.64| 2 |20.38|20.45|2053| 3
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LTE Band 25
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| RB | CH | cH | cH [3GPP| cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 26047 | 26365 | 26683 '\(Adg? 26047 | 26365 | 26683 '\(Adg? 2604726365 | 26683 I\(/ldg?
1850.7(1882.5(1914.3 1850.7|1882.5(1914.3 1850.7|1882.5(1914.3
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 |2355(23.69(2359| 0 |2238|2251|2238| 1 |21.40(2159|2150| 2
1 2 |2353(2351|2354| 0 |2245|2251(2242| 1 |21.35|21.50(21.56| 2
1 5 [2352|2355(2350| 0 |[2242|2255(2239| 1 |21.38|21.48|2152| 2
12?”\//' 3 0 |23.16(23.30(23.23| 0 |2255|2249|2240| 1 |21.32|2152|21.48| 2
3 1 |23.12(2341|2325| 0 |22.39|2255|2245| 1 |21.39|2155|2158| 2
3 3 [23.29(23.39(2348| 0 (2249|2248 |22.38| 1 |21.43|21.49|2160| 2
6 0 |2246|2252(2248| 1 |21.38|21.35|21.16| 2 |20.38|20.41|2053| 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | CH 3'\;5PP; CH | CH | cH 3,\;5PPF§’ CH | CH | CH 3MGFf’F§’
BW |Size|Offset| 26055 | 26365 | 26675 (dB) 26055 (26365 | 26675 (dB) 2605526365 | 26675 (dB)
1851.5(1882.5|1913.5 1851.5(1882.5|1913.5 1851.5(1882.5|1913.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 |2355|2357(23.69| 0 |2218|2225|2246| 1 |21.33(21.39|21.32| 2
1 7 |2353[2359(2356| 0 |2227|2218(2239| 1 |21.45|21.30|21.43| 2
1| 14 |2353|2356(2354| 0 (22.16|22.16|22.29| 1 [21.40|21.28|2153| 2
25/3M | 8 0 [2222(2230(2228| 1 |(21.21|21.29|21.37| 2 |20.49|20.41|20.46| 3
8 3 |2216(22.18(22.16| 1 |21.13|21.26|21.37| 2 |20.33|20.39|20.38| 3
8 7 12216(22.25|2227| 1 |21.11|21.23(21.33| 2 |20.35|20.40(20.44| 3
15| 0 [2215|22.15(2229| 1 |21.36|21.45|21.37| 2 |20.41|20.38|20.41| 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | CH 3'\§|3PPF§’ CH | CH | cH 3,\;3PPF§’ CH | CH | CcH 3MGFE’F§’
BW |Size|Offset| 26065 | 26365 | 26665 (dB) 26065 | 26365 | 26665 (dB) 26065 | 26365 | 26665 (dB)
1852.5(1882.5|1912.5 1852.5(1882.5|1912.5 1852.5(1882.5|1912.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 [2352|2357(2368| 0 |[22.37|2236(2212| 1 |21.32|21.41|21.22| 2
1| 12 |2352|2359(2356| 0 (2229|2230(2224| 1 |21.28|21.28|21.18| 2
1| 24 [2354|2351(2351| 0 (2241|2231(2229| 1 |21.22|21.35|21.26| 2
25/5M | 12 | 0 |22.11(2240(2233| 1 |21.47(21.24|21.37| 2 |20.38[20.41|20.21| 3
12| 6 [2221|22.19(2243| 1 |21.39|21.26|21.40| 2 |20.41|20.38|20.18| 3
12 | 13 [22.18|22.23|2217| 1 |21.34|21.23|21.31| 2 |20.28|20.44|20.30| 3
25| 0 |22.09(22.18|22.38| 1 |21.25|21.27|21.39| 2 |20.32|20.39|20.26| 3
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QPSK 160AM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | cH | cH |3GPP| cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 26090 | 26365 | 26640 '\("dFI;F; 26090 | 26365 | 26640 '\(’LFI;? 26090 | 26365 | 26640 '\(’LFI;F;
1855 |1882.5| 1910 1855 |1882.5| 1910 1855 |1882.5| 1910
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2360|2365|2357| 0 |2229|2239|2248| 1 |21.35|21.40|21.38| 2
1 | 24 |2351|2353|2351| 0 |22.30|2225|2247| 1 |21.30|21.35|21.36| 2
1 | 49 |2355|2358|2358| 0 |22.19|22.14|2223| 1 |21.25|21.39|21.42| 2
25/10M| 25 | 0 |22.38|22.56|22.45| 1 |21.16|21.28|21.49| 2 |20.33|20.42|20.36| 3
25 | 12 |22.16 2221|2231 | 1 |21.19|21.37|21.45| 2 |20.28]|20.39|2041| 3
25 | 25 (2213|2221 |2242| 1 |21.17|21.40|21.40| 2 |20.19]20.36|2038| 3
50 | 0 |22.15|2225|2252| 1 |21.21|21.24|21.46| 2 |20.25]|2041|2039| 3
QPSK 16QAM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| RB | CH | cH | cH [3GPPl cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 26115 | 26365 26615 '\("dFI;F; 26115 | 26365 | 26615 '\(’('jFI;F; 26115 | 26365 | 26615 '\(’('jPBF;
1857.5|1882.5/1907.5 1857.5|1882.5/1907.5 1857.5|1882.5/1907.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 | 0 |2353|2356|23.64| 0 |2229|2223|2244| 1 |21.23|21.35|21.43| 2
1 | 37 |2358|2355|23.60| 0 |2224|2235|2229| 1 |21.30|21.32|21.38| 2
1 | 74 |2353|2351|2362| 0 |2239|2255|2249| 1 |21.28|21.43|21.40| 2
25/15M| 36 | 0 |22.24|22.15|22.48| 1 |21.24|21.35|2151| 2 |2041)|20.38]|20.38| 3
36 | 19 |22.14|2220|22.41| 1 |21.25|21.33|21.49| 2 |20.38]|20.36|2042| 3
36 | 39 | 2208|2228 |2234| 1 |21.20|21.30|21.35| 2 |2035]|2039|2045| 3
75| 0 |22.11|2213|2247| 1 |21.33|21.26|21.42| 2 |20.39]|2041|2047| 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| RB | CH | cH | cH [3GPPl cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 26140 26365 | 26590 '\("d';? 26140 | 26365 | 26590 '\(’('j';F; 26140 26365 | 26590 '\(’(']I';F;
1860 |1882.5 1905 1860 |1882.5 1905 1860 |1882.5 1905
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2359|2361|23.75| 0 |2233|2238|2252| 1 |21.38|21.42|2133| 2
1 | 50 |23.61|23.66|2355| 0 |22.28|2235|22.60| 1 |21.35|21.40|21.42| 2
1 | 99 |2355|2353|23.66| 0 |2231|2231|2248| 1 |21.40]|21.45|21.44| 2
25/20M| 50 | 0 |22.25|2235|22.39| 1 |2158]|21.38|21.63| 2 |2038|2051]|2052| 3
50 | 25 |22.24|22.25|2236| 1 |21.55|21.36|21.51| 2 |20.42]|20.38|2048| 3
50 | 50 |22.1822.26|22.40| 1 |21.33|21.38|21.51| 2 |2039]2043|2049| 3
100] 0 |2228]22.30|2261| 1 |21.43|21.36|21.48| 2 |20.33|2045|20.45| 3
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EIRP POWER
Band WCDMA B2
Channel 9262 9400 9538
Frequency (MHz) 1852.4 1880 1907.6
RMC 12.2K 24.09 24.24 24.08
Gain (dBi) 4,92 4,92 4.92
Max EIRP Power (dBm) 29.01 29.16 29.00
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LTE Band 2
QPSK 160AM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| RB | CH | cH | cH [3GPP| cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 1860718900 19193 ’\(/'dF;F; 1860718900 | 19193 '\(’('jFéF; 18607 | 18900 | 19193 '\("dFéF;
1850.7| 1880 |1909.3 1850.7| 1880 |1909.3 1850.7| 1880 |1909.3
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
2/14M| 1 | 0 |2355]2357]23.68 22.37 | 22.21 | 22.36 21.10 | 21.41 | 21.40
Gain (dBi) 492 | 492 | 492 | 492492 492 | , [492] 492492 ,
Max E(L'_‘E;Fr’ng’ower 28.47 | 28.49 | 28.60 27.29 | 27.13 | 27.28 26.02 | 26.33 | 26.32
QPSK 160AM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| rRB | CH | cH | cH [3GPPl cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 18615 | 1890019185 '\("dFI;F; 18615 | 18900 | 19185 '\(’('jFI;F; 1861518900 | 19185 '\(’(']IPBF;
1851.5| 1880 |1908.5 1851.5| 1880 |1908.5 1851.5| 1880 |1908.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
2/3M | 1 | 0 |2352]|2355]23.69 22.66 | 22.42 | 22.60 21.26 | 21.30 | 21.56
Gain (dBi) 492 | 492 | 492 | 492|492 492 | , [492] 492492 ,
Max E(('jF;Fr’n';ower 28.44 | 28.47 | 28.61 27,58 | 27.34 | 2752 26.18 | 26.22 | 26.48
QPSK 160AM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | CH 3'\§|3PP; CH | CH | CcH 3'\SI5PPF§’ CH | CH | CcH 3MGPPF§’
BW  |Size|Offset{ 18625 18900| 10175 s/ [18625| 18900 19175 ¥ 1862518900 19175 | {1
1852.5| 1880 |1907.5 1852.5| 1880 |1907.5 1852.5| 1880 |1907.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
2/5M | 1 | 0 |2355]2356]23.68 22.30 | 22.29 | 22.46 21.11|21.36 | 21.42
Gain (dBi) 492 | 492 | 492 |  [492 492|492 | , [492]492|492] ,
Max E(('jF;fn';ower 28.47 | 28.48 | 28.60 27.22 |27.21 | 27.38 26.03 | 26.28 | 26.34
QPSK 160QAM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | cH | cH |3GPP| cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 1865018900 19150 '\("dFéF; 20000 | 20175 | 20350 '\(’LFE;F; 20000 | 20175 | 20350 '\(’(']IF;F;
1855 | 1880 | 1905 1715 |1732.5| 1750 1715 |1732.5| 1750
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
2/10M | 1 | 0 |2355|2352]23.62 2255 | 22.18 | 22.58 21.23 | 21.41 | 21.40
Gain (dBi) 492 [ 492 | 492 | , [492 492|492 | , [492]492|492] ,
Max E(:jFéFr’ng’ower 28.47 | 28.44 | 28.54 27.47|27.10 | 27.50 26.15 | 26.33 | 26.32
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QPSK 160AM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| RB | CH | cH | cH [36PPl cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 18675 | 1890019125 '\("d';? 1867518900 | 19125 '\(’LPBF; 1867518900 | 19125 '\(’('jPBF;
1857.5| 1880 |1902.5 1857.5| 1880 |1902.5 1857.5| 1880 |1902.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
2/15M | 1 | 0 |23.57|23.5823.65 22.40 | 22.39 | 22.49 21.28 | 21.38 | 21.53
Gain (dBi) 492 | 492 | 492 | 492|492 | 492 | , [492] 492492 ,
Max E(('jFé':n';ower 28.49 | 28.50 | 28.57 27.32 | 27.31 | 27.41 26.20 | 26.30 | 26.45
QPSK 160AM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |[RB| RB | CH | CH | CH 3'\;5PF’F': CH | CH | cH 3MGPF’F§’ CH | CH | CcH 3,\;;;;
BW |Size|Offset/18700| 18900| 10100 't [18700[ 18900 19100 ¥ [18700[ 1890019100 | {12
1860 | 1880 | 1900 1860 | 1880 | 1900 1860 | 1880 | 1900
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
2/20M | 1 | 0 |2357|2358]23.67 22.47 | 22.20 | 22.48 21.23 | 21.22 | 21.17
Gain (dBi) 492 | 492 | 492 |  [492 492|492 | , [492] 492 |492] ,
Max E(('jF;Fr’n';ower 28.49 | 28.50 | 28.59 27.39 | 27.12 | 27.40 26.15 | 26.14 | 26.09
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LTE Band 25
QPSK 16QAM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | CH 36PP| cH | cH | cH [3OPP| cH | cH | cH 36FP
BW |Size|Offset| 26047 | 2636526683 | 1" | 26047 | 26365 26683 | | ;.. 26047 | 26365 | 26683 | o
1850.7(1882.5[1914.3 1850.7(1882.5[1914.3 1850.7|1882.5[1914.3
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1245u\//| 1| 0 |2355|23.69]2359 22.38 | 22.51 | 22.38 21.40 | 21.59 | 21.50
Gain (dBi) 492 | 492 | 492 | 0 492|492 492 | 1 | 492492492 2
Max E(L'_‘E;Fr’ng’ower 28.47 | 28.61 | 28.51 27.30 | 27.43 | 27.30 26.32 | 26.51 | 26.42
QPSK 16QAM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ IRB| rRB | CH | cH | cH [3GPPl cH | cH | cH |3GPP| cH | cH | cH [3GPP
BW |Size|Offset| 26055 | 26365 | 26675 '\("dFI;F; 26055 | 26365 | 26675 '\(’('jFI;F; 26055 | 26365 | 26675 '\(’(']IPBF;
1851.5/1882.5(1913.5 1851.5/1882.5(1913.5 1851.5/1882.5(1913.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
25/3M| 1 | 0 |2355]|2357|23.69 22.18 | 22.25 | 22.46 21.33|21.39]21.32
Gain (dBi) 492 [ 492 | 492 | 492492492 | , [492|402[492] ,
Max E(('jF;Fr’n';ower 28.47 | 28.49 | 28.61 27.10 | 27.17 | 27.38 26.25 | 26.31 | 26.24
QPSK 16QAM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | CH 3'\§|3PP; CH | CH | CH 3'\SI5PPF§’ CH | CH | CH 3MGPPF§’
BW |Size|Offset| 26065 | 2636526665 | " | 2606526365 26665 | | ;. 2606526365 | 26665 |
1852.5(1882.5(1912.5 1852.5(1882.5(1912.5 1852.5(1882.5(1912.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
25/5M | 1 | 0 |2352]|2357|23.68 2237 | 22.36 | 22.12 2132 |21.41|21.22
Gain (dBi) 492 | 492 [ 492 | o [492[492 492 | | [492[492|492] ,
Max E(('jFéFr’nso""er 28.44 | 28.49 | 28.60 27.29 | 27.28 | 27.04 26.24 | 26.33 | 26.14
QPSK 16QAM 640AM
Low | Mid | High Low | Mid | High Low | Mid | High
Band/ |RB| RB | CH | CH | CH 3'\;3PPF§’ CH | CH | CH 3|\§IBPPF|; CH | CH | CH SI\AG;FE
BW |Size|Offset| 26090| 2636526640 | 1" |26090] 2636526640 | ;.. 26090 26365 | 26640 |
1855 |1882.5| 1910 1855 |1882.5| 1910 1855 |1882.5| 1910
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
25/10M| 1 | 0 |23.60|23.65]2357 22.29 | 22.39 | 22.48 21.35 | 21.40 | 21.38
Gain (dBi) 492 | 492 [ 492 | o [492[492 492 | | [492[492|492] ,
Max E(('jFéfnfower 28.52 | 28.57 | 28.49 27.21 | 27.31 | 27.40 26.27 | 26.32 | 26.30
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QPSK

16QAM

Low | Mid | High
RB| RB CH CH CH

Low | Mid | High

3GPP| cH CH CcH 13GPP| cH CH CH |3GPP

Band /
BW [Size|Offset| 26115

1857.5/1882.5(1907.5

1857.5|1882.51907.5

MHz | MHz | MHz

MHz | MHz | MHz

MPR MPR
2636526615 (dB) 2611526365 |26615 (dB) 26115|26365|26615 (dB)

64QAM
Low | Mid | High

MPR

1857.5(1882.5(1907.5
MHz | MHz | MHz

25/15M| 1 0 |23.53|23.56|23.64

22.29|22.23 | 22.44

21.23]21.35|21.43

Gain (dBi) 492 | 492 [ 492 | | 492 | 492|492 | , [492]492]492]| ,
Max E(L%':ng’ower 28.45 | 28.48 | 28.56 27.21|27.15 | 27.36 26.15 | 26.27 | 26.35
QPSK 16QAM 640AM
Low | Mid | High

Low | Mid | High
rRB | CH CH CH

Low | Mid | High

SGPP| cH | cH | cH [SGPP| cH | cH | cH |3GPP

MPR

Sl | S MPR MPR
BW |Size|Offset| 26140 | 26365 | 26590 (dB) 26140|26365 | 26590 (dB) 2614026365 | 26590 (dB)

1860 (1882.5| 1905 1860 [1882.5| 1905 1860 ({1882.5| 1905

MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz

25/20M| 1 0 |23.59]|23.61|23.75 22.33(22.38 | 22.52 21.38 | 21.42|21.33
Gain (dBi) 492 | 492 | 492 0 492 | 492 | 492 1 492 | 492 | 492 2

Max EIRP Power 2851 | 28.53 | 28.67

27.25|27.30 | 27.44

26.30 | 26.34 | 26.25

(dBm)
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4.2 Modulation characteristics Measurement

4.2.1 Limits of Modulation characteristics

N/A

4.2.2 Test Procedure

Connect the EUT to Communication Simulator via the antenna connector, The frequency band is set as
EUT supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform
quality and constellation of the EUT was tested.

4.2.3 Test Setup

Communication Simulator
EUT
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4.2.4 Test Results

LTE Band 2

QPSK / Channel Bandwidth: 20MHz /
Frequency: 1880 MHz / Chain 0

16QAM / Channel Bandwidth: 20MHz /
Frequency: 1880 MHz / Chain 0

,L” : RHILS Pl
64QAM / Channel Bandwidth: 20MHz /
Frequency: 1880 MHz / Chain 0
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LTE Band 25

QPSK / Channel Bandwidth: 20MHz /
Frequency: 1882.5 MHz / Chain O

[GE
re)

o ? ey RHILS P
64QAM / Channel Bandwidth: 20MHz /
Frequency: 1882.5 MHz / Chain 0

16QAM / Channel Bandwidth: 20MHz /
Frequency: 1882.5 MHz / Chain O
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stabiliity Measurement

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.

4.3.2 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 DC 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.

4.3.3 Test Setup

L Oven Room
Communication

Simulator

—1  Antenna

External Power Source

EUT
DC Power Supply
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4.3.4 Test Results

WCDMA

Frequency Error vs. Voltage

Frequency Error (MHz)
Limit (MHz)
Voltage (Volts) WCDMA
. Low High
Low High Edge Edge
2.805 1850.34 1909.72 1850 1910
3.795 1850.27 1909.61 1850 1910
Frequency Error vs. Temperature.
Frequency Error (MHz)
Limit (MHz)
TEMP. (C) WCDMA
. Low High
Low High Edge Edge
50 1850.41 1909.70 1850 1910
40 1850.25 1909.69 1850 1910
30 1850.32 1909.68 1850 1910
20 1850.33 1909.69 1850 1910
10 1850.30 1909.68 1850 1910
0 1850.30 1909.68 1850 1910
-10 1850.32 1909.70 1850 1910
-20 1850.41 1909.69 1850 1910
-30 1850.32 1909.69 1850 1910
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LTE Band 2
Frequency Error vs. Voltage
Frequency Error (MHz)
Limit (MHz)
e 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
(Volts)
. . . . . ) Low High
Low High Low High Low High Low High Low High Low High
Edge | Edge
2.805 [1850.11{1909.86(1850.10(1909.81|1852.43|1907.44|1850.45|1909.50|1850.85|1909.12(1851.06{1908.87| 1850 | 1910
3.795 |1850.18|1909.83|1850.12(1909.79(1852.51(1907.41|1850.53|1909.47|1850.84|1909.28|1851.02|1908.95| 1850 | 1910
Frequency Error vs. Temperature
Frequency Error (MHz)
Limit (MHz)
T?m;’- 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
¢
. . . . . . Low | High
Low High Low High Low High Low High Low High Low High
Edge|Edge
50 [1850.25|1909.78|1850.23|1909.77 | 1852.58|1907.53 | 1850.57 | 1909.40 | 1850.85 | 1909.28 | 1850.97 | 1908.92 | 1850 | 1910
40 |1850.25(1909.87|1850.23|1909.90|1852.42 |1907.44|1850.51 | 1909.55 | 1850.74 | 1909.28 | 1851.10 | 1908.93 | 1850 | 1910
30 |1850.08|1909.74|1850.23 |1909.89|1852.52|1907.42 | 1850.45 | 1909.55 | 1850.78 | 1909.23 | 1850.96 | 1909.01 | 1850 | 1910
20 [1850.16|1909.84 |1850.15|1909.85 | 1852.50|1907.50 | 1850.52 | 1909.48 | 1850.78 | 1909.22 | 1851.04 | 1908.96 | 1850 | 1910
10 |1850.20|1909.78|1850.07 | 1909.94 | 1852.44|1907.52 | 1850.55|1909.54 | 1850.70 | 1909.24 | 1851.08 | 1908.86 | 1850|1910
0 |1850.18(1909.91|1850.16 | 1909.89|1852.47 | 1907.56 | 1850.48 | 1909.48 | 1850.78 | 1909.22 | 1851.03 | 1909.05 | 1850 | 1910
-10 |1850.07|1909.83|1850.24|1909.80 | 1852.56 | 1907.45 | 1850.56 | 1909.43 | 1850.85|1909.30 | 1851.00 | 1909.02 | 1850|1910
-20 |1850.24|1909.83|1850.13|1909.80 | 1852.43|1907.40 | 1850.61 | 1909.51 | 1850.75|1909.29 | 1851.12 | 1908.91 | 1850|1910
-30 [1850.25|1909.79 |1850.07 | 1909.82 | 1852.49|1907.54 | 1850.52 | 1909.52 | 1850.78 | 1909.14 | 1851.11 | 1909.04 | 1850|1910
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LTE Band 25
Frequency Error vs. Voltage
Frequency Error (MHz
! i ( ) Limit (MHz)
Voltage 1.AMHz 3MHz 5MHz 10MHz 15MHz 20MHz
(Volts) _ _ ) ) ) . Low High
Low High Low High Low High Low High Low High Low High
Edge | Edge
2.805 (1850.13(1914.83|1850.24|1914.83|1850.27|1914.73|1850.57{1909.94(1850.62(1914.32|1851.06/1913.87| 1850 | 1915
3.795 [1850.17(1914.82|1850.21|1914.80|1850.30|1914.69|1850.56(1910.06{1850.69|1914.28|1851.07|1913.98| 1850 1915
Frequency Error vs. Temperature
Frequency Error (MHz)
Limit (MHz)
T?m;’- 1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
C
Low | High
Low High Low High Low High Low High Low High Low High 9
Edge | Edge
50 |1850.11(1914.85|1850.24{1914.93|1850.17(1914.75|1850.47{1910.00|1850.74{1914.31|1850.99(1913.89| 1850 | 1915
40 |1850.17|1914.84|1850.19|1914.77|1850.18|1914.83|1850.41|1910.06|1850.74 {1914.20|1850.97|1914.03 | 1850 | 1915
30 [1850.19|1914.94|1850.15(1914.89(1850.34|1914.69|1850.52{1910.03|1850.63|1914.34|1850.97|1913.91| 1850 | 1915
20 [1850.16|1914.85|1850.15(1914.86|1850.25|1914.75|1850.51{1910.00|1850.72|1914.26 {1851.02|1913.95| 1850 | 1915
10 |1850.22|1914.79|1850.11|1914.89|1850.30|1914.75|1850.55|1909.98 | 1850.76 | 1914.25|1850.99|1913.95| 1850 | 1915
0 1850.21(1914.83|1850.16|1914.90|1850.15|1914.65|1850.58|1909.92|1850.79|1914.30 | 1850.94 [ 1914.01 | 1850 | 1915
-10 |1850.14|1914.75|1850.24|1914.88|1850.20|1914.82|1850.60|1909.99 | 1850.73|1914.32|1850.98|1913.90 | 1850 | 1915
-20 |1850.23(1914.91|1850.08|1914.87{1850.16|1914.75|1850.51{1910.09|1850.76|1914.35|1850.95|1913.86| 1850 | 1915
-30 |[1850.07(1914.94|1850.20|1914.94{1850.27|1914.67 | 1850.47 {1910.03|1850.65|1914.30{1851.09|1913.91| 1850 | 1915

Report No.: RF180321E03-1

Page No. 36 /189

Report Format Version: 6.1.1




N7
e (‘9
=

726

BUREAU

4.4  Occupied Bandwidth Measurement

4.4.1 Test Procedure

All measurements were done at low, middle and high operational frequency range. The communication
simulator station system controlled a EUT to export maximum output power under transmission mode and
specific channel frequency. The bandwidth of the fundamental frequency was measured by spectrum
analyzer with RBW=1% x OBW and VBW=23 x VBW.

Occupied Bandwdith Measurement:
Use OBW measurement function of Spectrum analyzer to measure 99 % occupied bandwidth.

26 dB Bandwidth Measurement:

The emission bandwidth is defined as the width of the signal between two points,one below the carrier center
frequency and one above the carrier center frequency, outside of which all emission are attenuated at least
26dB below the transmitter power.

4,42 Test Setup

Communication .
Simulator Power Splitter | |: Spectrum Analyzer
Attenuation
EUT
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4.4.3 Test Result (-26dB Bandwidth)

-26dB Bandwidth (MHz)
Channel Freq. (MHz)
WCDMA B2
9262 1852.4 4.70
9400 1880.0 4.66
9538 1907.6 4.69

Spectrum Plot of Worst Value

REW 51 kHz MIMPVEW ey
VBW 160 kHz -10.58 0Bm
129 Rel 28 dBm At 30 dB SWT1s 1.850049 GHz

. Deta 2 [T1]
0.00 B
4.697400 MHz
011541 dBry
™
F A (‘@)
571 ; ; . 15

T T
Center 1.5524 GHz Span 10NHz  EOECEEESEN
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LTE Band 2
Channel Bandwidth 1.4MHz Channel Bandwidth 3MHz
Channel Frequency | -26dB Bandwidth (MHz) Channel Frequency | -26dB Bandwidth (MHz)
(MHz) | QPSK | 16QAM | 64QAM (MHZ) | QPSK | 16QAM | 64QAM
18607 1850.7 1.23 1.22 1.22 18615 1851.5 2.94 2.94 2.93
18900 1880 1.22 1.21 1.22 18900 1880 2.92 2.92 2.93
19193 1909.3 1.22 1.21 1.22 19185 1908.5 2.93 291 2.92
Channel Bandwidth 5MHz Channel Bandwidth 10MHz
Channel | Freauency -26dB Bandwidth (MHz) Channel | Freauency -26dB Bandwidth (MHz)
(MHz) | QPSK | 16QAM | 64QAM (MHZ) | QPSK | 16QAM | 64QAM
18625 1852.5 4.82 4.82 4.80 18650 1855 9.53 9.51 9.51
18900 1880 4.79 4.80 4.80 18900 1880 9.54 9.51 9.53
19175 1907.5 4.81 4.80 4.81 19150 1905 9.52 9.51 9.51
Channel Bandwidth 15MHz Channel Bandwidth 20MHz
Channel Frequency | -26dB Bandwidth (MHz) et Frequency | -26dB Bandwidth (MHz)
(MHz) | QPSK | 16QAM | 64QAM (MHz) | QPSK | 16QAM | 64QAM
18675 1857.5 | 14.28 | 14.25 | 14.26 18700 1860 19.06 | 19.04 | 19.06
18900 1880 14.27 14.25 14.25 18900 1880 19.03 | 19.02 19.06
19125 1902.5 14.23 14.24 14.23 19100 1900 19.07 19.03 19.06
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Spectrum Plot of Worst Value

1.4MHz / QPSK

3MHz / QPSK

[ Feysight Spectrum Analyzer - Dccupied BV
RL R
00000

#AFGaimLow

Ref Offset dB
Ref 42.90 dBm

. 1.880700000 GHz
R Avg|Hold: 111

Radio Device: BTS

1850700000 GHz,

b | fm Keysight Spectrum Analyzer - Dccupied BV
RL
ente e 8 00000

#FGainiLow

Ref Offset 229 dB
Ref 42.90 dBm

Center Freq|

AvglHold: 111

01:19:15 PMMar 29, 2018
Radio Std: None.

Radio Device: BTS

‘Span 6 MHz

Center Freq|
1861500000 GHz

#VBW 100 kHz wucm #VBW 200 kHz #Sweep 300 ms| wucm
Auta Man| Auto Man
O pied Bandwid o Fo 0dB O pied Bandwid o Fo 0dB
0869 Freq Offset| 016 Freq Offset|
a eq 0 8 0 Po 0Hz] a eq 0 9 0 Po 99 0Hz]
dB Bandwid 6 dB dB Bandwid 94 dB 6.00 dB
usc STATUS usc STATUS
[ Keysight Spectnum Analyzer - Occupied 8 o lmeie| o Keyright Spactrum Anslyze - Occupied B .
AL z e AN 01:30:38 P Mar 29, 2018 AL e AN 01:40:14 P Mar 29, 2018
enter Fre 852500000 Center Freq: 1.652500000 GHz Radio Std: None enter Fre 880000000 Center Freq: 1.880000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 111 e Trig: Free Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS #FGainLow  #Aen: 30 dB Radio Device: BTS
Ref Offse 4B Ref Offse 4B
Ref 42.90 dBm Ref 42.90 dBm
Center Freq| Center Freq|

1852500000 GHz|

1880000000 GHz

Span 10 MHz, Span 20 MHz,
#VBW 300 kHz #Sweep 300 ms| INDcu:osm #VBW 1 MHz #Sweep 300 ms| zmocu:osm
Auta Man| Auto Man
O pied Bandwid o Fo dB O pied Bandwid o Fo 6 dB
4.4890 Freq Offset| 8.959 Freq Offset,
a eq 0 00 of OBW Po 99.00 ¢ 0Hz a eq 0 of OBW Po 99.00 ° 0Hz
dB Bandwid 820 dB 6.00 dB dB Bandwid 9.538 dB 6.00 dB
usc STATUS usc STATUS
15MHz / QPSK 20MHz / QPSK
[ Keyright Spactrum Anslyar - Occupied B o lmeie| o Keyright Spactrum Anslyue - Occupied B .
AL z e AN 01:50:36 P Mar 29, 2018 AL e AN 12.00:20 PM Mar 29, 2018
enter Fre 857500000 Center Freq: 1.857500000 GHz Radio Std: None enter Fre 900000000 Center Freq: 1.800000000 GHz Radio Std:
e Trig: Free Run Avg|Hold: 111 == Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS #FGainLow  #Aen: 30 dB Radio Device: BTS
Ref Offse 4B Ref Offset 229 dB
Ref 42.90 dBm Ref 42.90 dBm
Center Freq| Center Freq|

Res BW 300 kHz

s

#VBW 1 MHz

Span 30 MHz
#Sweep 300 ms|

Auto

STATUS

1857500000 GHz|

‘Center 1.9 GHz

CF Step
3.000000 MHz|
Man

Freq Offset|
0 Hz| a " 80

s

#VBW 1.3 MHz

Span 40 MHz
#Sweep 300 ms|

STATUS

1900000000 GHz

CF Step
4.000000 MHz|
Man

Auto

Freq Offset|
0 Hz|
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LTE Band 25
Channel Bandwidth 1.4MHz Channel Bandwidth 3MHz
Channel Frequency | -26dB Bandwidth (MHz) Channel Frequency | -26dB Bandwidth (MHz)
(MHz) | QPSK | 16QAM | 64QAM (MHZ) | QPSK | 16QAM | 64QAM
26047 1850.7 1.22 1.22 1.22 26055 1851.5 2.94 2.94 2.92
26365 1882.5 1.22 1.22 1.22 26365 1882.5 2.94 2.92 2.93
26683 1914.3 1.25 1.23 1.24 26675 1913.5 2.98 2.93 2.96
Channel Bandwidth 5MHz Channel Bandwidth 10MHz
Channel | Freauency -26dB Bandwidth (MHz) Channel | Freauency -26dB Bandwidth (MHz)
(MHz) | QPSK | 16QAM | 64QAM (MHZ) | QPSK | 16QAM | 64QAM
26065 1852.5 4.83 4.86 4.87 26090 1855 9.66 9.58 9.52
26365 1882.5 4.84 4.82 4.83 26365 1882.5 9.56 9.95 9.86
26665 1912.5 4.87 4.87 4.85 26640 1910 9.61 9.59 9.55
Channel Bandwidth 15MHz Channel Bandwidth 20MHz
Channel Frequency | -26dB Bandwidth (MHz) et Frequency | -26dB Bandwidth (MHz)
(MHz) | QPSK | 16QAM | 64QAM (MHz) | QPSK | 16QAM | 64QAM
26615 1857.5 14.54 14.31 14.27 26140 1860 19.18 19.07 19.08
26365 1882.5 14.32 14.27 14.25 26365 1882.5 19.05 19.03 19.06
26615 1907.5 14.34 14.29 14.28 26590 1905 19.03 19.03 19.05
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Spectrum Plot of Worst Value

1.4MHz / QPSK

3MHz / QPSK

[ Feysight Spectrum Analyzer - Dccupied BV
RL R

#AFGaimLow

Ref Offset 23 dB
Ref 43.00 dBm

PM 20702, 2018

AvglHold: 111
Radio Device: BTS

Center Freq|
1914300000 GHz

[ Keyright Spectnum Analyzer - Occupied BW
RL 7
Radio Std: None.

#FGainiLow

AvglHold: 111
Radio Device: BTS

Ref Offset 16.77 dB
Ref 36.77 dBm

‘Span 3 MHz CF Step| ‘Center 1.914 GHz ‘Span 6 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 300 ms| BRIyt ll #Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms|
Auto Man
0 pied Bandwid otal Po 0.0 dB 0 pied Bandwid otal Po 8 dB
09 65954 Detector|
Freq Offset| ryiminyd
a eq Erro 0 Po 0Hz] a eq Erro 016 0 Po 99 Auto Man
dB Bandwid dB dB Bandwid 978 dB 6.00 dB
usc STATUS usc STATUS
[ Keyright Spactrum Anslyar - Occupied B ) [ Keyright Spactrum Anslyar - Occupied B )
AL z e AN 10:29.05 PMMay 16, 2018 AL e AN 13:48:35 PM 29102, 2018
enter Fre 912500000 Center Freq: 1812500000 GHz Radio Std: None enter Fre 910000000 Center Freg: 1810000000 GHz Radio 5t
e Trig: Free Run Avg|Hold: 111 e Trig: Free Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS #FGainLow  #Aen: 30 dB Radio Device: BTS
Ref Offset 16.77 dB Ref Offset 23 dB
Ref 36.77 dBm Ref 43.00 dBm
Center Freq| Center Freq|
1910000000 GHz

1912500000 GHz|

Span 10 MHz, CFS ‘Center 1.91 GHz Span 20 MHz, CFS
HiRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms| S | [#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2.000000 MHz
o o Auto Man o o Auto Man
0 pied Bandwid o o dB 0 pied Bandwid otal Powe 4 dB
4.500 Freq Offset| 8.9784 Freq Offset,
a eq 0 % of OBW Powe 99.00 ¢ 0 Hz a eq 0 9.38 % of OBW Powe 99.00 ° 0Hz
dB Bandwid dB 6.00 dB dB Bandwid 6.8 dB 6.00 dB
usc STATUS usc STATUS
[ Keyright Spactrum Anslyar - Occupied B ) [ Keyright Spactrum Anslyar - Occupied B )
AL z e AN 17:59.08 PMMay 16, 2018 AL e AN 14:27:16 PM 20702, 2018
enter Fre 857500000 Center Freq: 1.857500000 GHz Radio Std: None enter Fre 860000000 Center Freq: 1860000000 GHz E
e Trig: Free Run Avg|Hold: 111 == Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS #FGainLow _ #Anen: 30 dB Radio Device: BTS
Ref Offset 16.77 dB Ref Offset 23 dB
Ref 36.77 dBm Ref 43.00 dBm
Center Freq| Center Freq|
1860000000 GHz

1857500000 GHz|

Span 30 MHz CF Step| ‘Center 1.86 GHz Span 40 MHz CF Step,
Res BW 300 kHz #VBW 1 MHz #Sweep 300 ms| BT LTl [¥Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms| 4000000 MHz
o o Auto Wan n - Auto Man!
0 pied Bandwid o o 8 dB 0 pied Bandwid otal Powe dB

. FreqOffset J FreqOffset
a eq Erro 0 Po il a eq Erro 9 % 0 L 99.00 % b

dB Bandwid dB dB Bandwid 9.18 dB 6.00 dB

usc STATUS usc STATUS
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4.4.4 Test Result (Occupied Bandwidth)

99% Occupied Bandwidth (MHz)
Channel Freq. (MHz)
WCDMA B2
9262 1852.4 4.15
9400 1880.0 4.13
9538 1907.6 4.16
Spectrum Plot of Worst Value
WCDMA
T e
- ;ﬁw o 3 1.90969 GHz
P Ay
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[ BUREALU |
VERITAS

LTE Band 2
Channel Bandwidth 1.4MHz Channel Bandwidth 3MHz
99% Occupied Bandwidth 99% Occupied Bandwidth
Channel Fr((el\(jlllj_lezr;cy (MHz) Channel Fr?&‘}{%‘cy (MHZ)
QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM
18607 1850.7 1.09 1.09 1.09 18615 1851.5 2.70 2.70 2.70
18900 1880 1.09 1.09 1.09 18900 1880 2.70 2.70 2.70
19193 1909.3 1.09 1.09 1.09 19185 1907.5 2.70 2.70 2.70
Channel Bandwidth 5MHz Channel Bandwidth 10MHz
99% Occupied Bandwidth 99% Occupied Bandwidth
Channel Fr?&tlj_'ezr;cy (MHz) Channel Fr?&t'ezr;cy (MHz)
QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM
18625 1852.5 4.49 4.49 4.49 18650 1855 8.96 8.97 8.96
18900 1880 4.49 4.49 4.49 18900 1880 8.96 8.97 8.96
19175 1907.5 4.49 4.49 4.49 19150 1905 8.96 8.96 8.95
Channel Bandwidth 15MHz Channel Bandwidth 20MHz
99% Occupied Bandwidth 99% Occupied Bandwidth
Channel Fr((al\(jll;ezr;cy (MHz) Channel Fr?&lﬁir;cy (MHZ)
QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM
18675 1857.5 1345 | 13.44 | 13.44 18700 1860 1791 | 17.94 | 17.94
18900 1880 13.43 | 13.43 | 13.42 18900 1880 17.89 | 1791 | 1791
19125 1902.5 13.43 13.42 13.42 19100 1900 17.92 17.94 17.95
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Spectrum Plot of Worst Value

1.4MHz / QPSK

3MHz / QPSK

[ Feysight Spectrum Analyzer - Dccupied BV
RL R
00000

#AFGaimLow

Ref Offset dB
Ref 42.90 dBm

. 1.880700000 GHz
R Avg|Hold: 111

Radio Device: BTS

b | fm Keysight Spectrum Analyzer - Dccupied BV
RL
ente e 8 00000

#FGainiLow

Ref Offset 229 dB
Ref 42.90 dBm

Center Freq|
1850700000 GHz

01:19:15 PMMar 29, 2018
Radio Std: None.

AvglHold: 111
Radio Device: BTS

‘Span 6 MHz

Center Freq|
1861500000 GHz

#VBW 100 kHz wucm #VBW 200 kHz #Sweep 300 ms| wucm
Auta Man| Auto Man
O pied Bandwid o Fo 0dB O pied Bandwid o Fo 0dB
0869 Freq Offset| 016 Freq Offset|
a eq 0 8 0 Po 0Hz] a eq 0 934 0 Po 99 0Hz]
dB Bandwid 6 dB dB Bandwid 94 dB 6.00 dB
usc STATUS usc STATUS
[ Keysight Spectnum Analyzer - Occupied 8 o lmeie| o Keyright Spactrum Anslyze - Occupied B .
AL z e AN 01:30:38 P Mar 29, 2018 AL e AN 01:48:52 PMMar 29, 2018
enter Fre 852500000 Center Freq: 1.652500000 GHz Radio Std: None enter Fre 855000000 Center Freq: 1.855000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 111 e Trig: Free Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS #FGainLow  #Aen: 30 dB Radio Device: BTS
Ref Offse 4B Ref Offse 4B
Ref 42.90 dBm Ref 42.90 dBm
Center Freq| Center Freq|

1852500000 GHz|

1855000000 GHz

Span 10 MHz, Span 20 MHz,
#VBW 300 kHz #Sweep 300 ms| INDcu:osm #VBW 1 MHz #Sweep 300 ms| zmocu:osm
Auto Man Auto Man
O pied Bandwid o Fo dB O pied Bandwid o Fo 0.5dB
4.4890 Freq Offset| 8.9696 Freq Offset,
a eq 0 00 of OBW Po 99.00 ¢ 0Hz a eq 0 4.749 of OBW Po 99.00 ° 0Hz
dB Bandwid 820 dB 6.00 dB dB Bandwid 2 dB 6.00 dB
usc STATUS usc STATUS
[ Keyright Spactrum Anslyar - Occupied B o lmeie| o Keyright Spactrum Anslyue - Occupied B .
AL z e AN 01:50:36 P Mar 29, 2018 AL e AN 14:25.09 PM Mar 29, 2018
enter Fre 857500000 Center Freq: 1.857500000 GHz Radio Std: None enter Fre 900000000 Center Freq: 1.800000000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 111 == Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS #FGainLow  #Aen: 30 dB Radio Device: BTS
Ref Offse 4B Ref Offset 229 dB
Ref 42.90 dBm Ref 42.90 dBm
Center Freq| Center Freq|

Res BW 300 kHz

s

1857500000 GHz|

Span 30 MHz ‘Center 1.9 GHz

#VBW 1 MHz #Sweep 300 ms| ot
- - Auta Man
0 0 dB pied Band d
FreqOffset 946
0 Po 0Hz eq o 6
dB 6.00 dB dB Band d

STATUS

s

Span 40 MHz

#VBW 1.3 MHz #Sweep 300 ms|

Powe 99.00 %

STATUS

1900000000 GHz

CF Step
4.000000 MHz|
Man

Auto

Freq Offset|
0 Hz|
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LTE Band 25
Channel Bandwidth 1.4MHz Channel Bandwidth 3MHz
99% Occupied Bandwidth 99% Occupied Bandwidth
Channel Fr((el\(jlllj_lezr;cy (MHz) Channel Fr?&‘}{%‘cy (MHZ)
QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM
26047 1850.7 1.09 1.09 1.09 26055 1851.5 2.70 2.70 271
26365 1882.5 1.09 1.09 1.09 26365 1882.5 2.70 2.70 2.70
26683 1914.3 1.09 1.09 1.09 26675 1913.5 2.70 2.70 271
Channel Bandwidth 5MHz Channel Bandwidth 10MHz
99% Occupied Bandwidth 99% Occupied Bandwidth
Channel Fr?&tlj_'ezr;cy (MHz) Channel Fr?&t'ezr;cy (MHz)
QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM
26065 1852.5 4.49 4.50 4.50 26090 1855 8.99 8.97 8.98
26365 1882.5 4.49 4.49 4.50 26365 1882.5 8.96 9.01 8.99
26665 19125 4.50 4.50 4.50 26640 1910 8.95 8.96 8.97
Channel Bandwidth 15MHz Channel Bandwidth 20MHz
99% Occupied Bandwidth 99% Occupied Bandwidth
Channel Fr((al\(jll;ezr;cy (MHz) Channel Fr?&lﬁir;cy (MHZ)
QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM
26615 1857.5 13.46 | 13.47 | 13.47 26140 1860 17.96 | 17.98 | 17.97
26365 1882.5 1345 | 13.45 | 13.45 26365 1882.5 1791 | 17.94 | 17.94
26615 1907.5 13.43 | 13.43 | 13.44 26590 1905 17.90 | 17.93 | 17.92
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Spectrum Plot of Worst Value

1.4MHz / QPSK

3MHz / 64QAM

[ eyt Spectium Analyzer - Occupied 8V 5 | [ = Yeight Spectnum Analyzer - Oceupied BW
AL R =20 02:16:45 PM for 02, 2018 AL
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| I
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Auto Man Auto Man
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08 Freq Offset| 09 Freq Offset|
q 0 8 of OB 0 99.0 0Hz] a eq 0 8 of OB 0 99.00 0Hz]
dB Bandwid 4 dB 6.00 dB dB Bandwid 8 dB 6
usc STATUS' usc STATUS
[ Keyright Spactrum Anslyar - Occupied B | i | [ Keysight Spectnam Analyzer - Occupied BU )
AL z e AN 10:29.05 PMMay 16, 2018 AL e AN 13:13:25 PM 2902, 2018
enter Fre 912500000 Center Freq: 1812500000 GHz Radio Std: None q enter Fre 882500000 Center Freq: 1.882500000 GHz Radio Std: None
e Trig: Free Run Avg|Hold: 111 e Trig: Free Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS #FGainLow  #Aen: 30 dB Radio Device: BTS
Ref Offset 16.77 dB Ref Offset 23 dB
Ref 36.77 dBm Ref 43.00 dBm
Center Freq| Center Freq|

1912500000 GHz|

Span 10 MHz

#VBW 300 kHz #Sweep 300 ms| 1 .noocu:osm':
n - Auto WMan
0 pied Bandwid o o dB 0 pied Bandwid
4.500 FreqOffset 9.0064
q Erro B of OBW Po OHz q Erro
usc sTaTus usc

1882500000 GHz

Span 20 MHz

#VBW 1MHz #Sweep 300 ms| IR
p auto Man

otal Po dB
Freq Offset|
0Hz

of OBW Powe 99.00 ¢

STATUS

15MHz / 16QAM

20MHz / 16QAM

[ Kersight Spectrum Analzer - Occupied 8V [ Kersight Spectrum Analzer - Occupied 8V
TR 20 0E:00:05 PM May 16, 2018 5L
Ref Value 36.77 dBm Center Freq: 1.657500000 GHz Radio $td: None i ente c 860000000
Trig: Free Run AvglHold: 111
AFGain:Low #Atten: 30 dB Radio Device: BTS RefValue| #FGain:Low

SE TN N 04:34:12 PM 8pr02, 2018
Center Freq: 1.860000000 GHz Radio Std: None.

=+~ Trig: Fres Run Avg|Hold: 111
#Atten: 30 dB Radio Device: BTS

3677 dBm

Ref Offset 16.77 dB
Ref 36.77 dBm

Ref Offset 23 dB
Ref 43.00 dBm

Atenuation |
[30 dB]

Center 1.858 GHz i i Span 30 MHz
HRes BW 300 kHz #VBW 1 MHz #Sweep 300 ms|

Occupied Bandwidth Total Power 24.1 dBm 0 pled Bandwid
13.470 MHz 98

Transmit Freq Error 5.826 kHz % of OBW Power 99.00 % a eq 0

x dB Bandwidth 14.31 MHz x dB -26.00 dB dB Bandwid 9.0

usc

Center Freq|
1.860000000 GHz|

Span 40 MHz
#VBW 1.3 MHz #Sweep 300 ms| 4 .noocu:osm':
Auto WMan
otal Po 0.3 dB
Freq Offset|
e of OB Powe 99.00 % 0Hz)
dB 6.00 dB
sTaTus
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4.5 Band Edge Measurement
45.1 Limits of Band Edge Measurement

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. In the 1 MHz bands immediately outside and
adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of
the fundamental emission of the transmitter may be employed.

45.2 Test Setup

Communication ]
Simulator Power Splitter | |: Spectrum Analyzer
Attenuation
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 RB of the spectrum is >1% emission
bandwidth and VB of the spectrum is = 3*RB.

c. Record the max trace plot into the test report.
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454 Test Results
WCDMA B2
Channel 19262 Channel
RBW 100 kHz [T1] AV VEW Warker 1 [T1] REW 100 kHz [T1] AV VEW Marker 1 T1]
VBW 300 Kz 1561 dBm WBW 300 iz _15.56 dBm

Ref £2.9 4Bm Att 30 4B
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429

- Dl 1300 dBm

) NMM ik

571

T T T T
Center 1.85 GHz 1 W2/

T
Span 10 MHz

1849990 GHz

1

[BurREAU J
VERITAS

Ref£2.9 dBm Att 30dB

1910000 GHz

429~

st A

/ 3

T

oMby

doritgs

T T
Center 1.91 GHz

1 Hz!

T
Span 10 HHz
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LTE Band 2

Channel Bandwidth 1.4MHz

Channel 18607 [1RB

[ Keyight Spectnum Analyzer - Swept S
AL R

850000000000 Avg Type: Log-Pwr
NG, Wide Ly 17 FreeRun
IFGain:Low | #Arten: 30 dB

8500000 pa
#Re 0 BB 00 eep 1.000
s sTaTU:

Channel 19193 [1RB

i | = Keysight Spectrum Analyzar - Swept SA
RL

910000000000 Avg Type: Log-Pwr
PHO: Wide Lo TFig: FreeRun
FGainiow ~_ #Atten: 30 dB

NextPeak|

Next Pk Right|

Next Pk Left|

Marker Delta

MKkr—CF

Mkr—RefLv|

More,
10f2]
001 p #Res B 0 #VB 00

s sTaTU:

Channel 18607

Channel 19193

[ Keyight Spectnum Analyzer - Swept S
AL R

850000000000 Avg Type: Log-Pwr
NG, Wide Ly 17 FreeRun
IFGain:Low | #Arten: 30 dB

i | = Keysight Spectrum Analyzar - Swept SA
RL

910000000000 Avg Type: Log-Pwr
THO: Wide Lot 17iG: Free Run
IFGain:Low #Anen: 30 dB

NextPeak|

Next Pk Right|

Next Pk Left|

Marker Delta

Mkr—CF

Mkr—RefLv|

More,
10f2]
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LTE Band 2
Channel Bandwidth 3MHz
Channel 18615 1RB Channel 19185 1RB
[ ersiht Spectnum Analyzer - Swept 52 S | [ = Yeight Spectnum Analyaer - Swept SA o
5L i 3 02 > 5L i 3 2 2
6 Avg Type: Log-Pwr u S 910000000000 Avg Type: Log-Pwr
PN: Wide o Trig: Free Run THG: Wide Ly Trig: FreeRun
IFGain:Low #Atten: 30 dB == Res BW| IFGain:Low #Atten: 30 dB -
0 62 kHz| . 0 NextPeak|
0 dB dBm [ o 0 dBr dB
Video B!
200 kHz| Next Pk Rig|
Auto Man
VEW:3dBE RBW|
01 Next Pk Left|
Auto Man
Span:3dB RBW|
108 Marker Delta
Auto Men|
RBW Control
(Gaussian 3 ¢8| Mkr—CF|
MKr—RefLvl|
More|
10f2
8500000 pan 1.000 enter 1.9100000 pan 1.000
B BW 200 p 1.000 s {1001 p B BW 200 p 1.000 s {1001 p
usc sTaTus usc sTaTus
Channel 18615 15RB Channel 19185
[ eyt Spectnum Analyzer - Swept 52 S | | = Yesight Spectnum Analyaer - Swept SA o
5L i 3 o 2 5L i 3
6 Avg Type: Log-Pwr S 910000000000 Avg Type: Log-Pwr
PN: Wide o Trig: Free Run THG: Wide Ly Trig: FreeRun
IFGain:Low #Atten: 30 dB Res BW| IFGain:Low #Atten: 30 dB
0 62 kHz| . 0 NextPeak|
0 dB aB i Wan 0d _. aB
Video Bl
200 kHz| Next Pk Rig|
Auto Man
VEW:3dBE RBW|
01 Next Pk Left|
Auto Man
Span:3dB RBW|
108 Marker Delta
Auto Men|
RBW Control
[Gaussian,3 dB] Mkr—CF|
MKr—RefLvl|
More|
10f2
8500000 pan 1.000 enter 1.9100000 pan 1.000
B BW 200 p 1.000 s {1001 p B BW 200 p 1.000 s {1001 p
uss sTaTUS uss sTaTUS
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LTE Band 2
Channel Bandwidth 5MHz
Channel 18625 h.RB Channel 19175

[ Kieyight Spectrum Analyzer - Swept 52 ] [ Keysight Spectnum Analyzes - Smept 52 =
RL I 1 RL
e 850000000000 Avg Typs: Log-Pwr e 910000000000

PNO: Wide L, 17ig: Frea Run PNO: Wide Lp TTig: Free Run
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

NextPeak| NextPeak|

Next Pk Right] Next Pk Right|

Next Pk Lefi| Next Pk Left|

Marker Delta Marker Delta

Mkr—CF| Mkr—CF|

Mkr—RefLvi Mkr—RefLvi

More| More|

10f2| 10f2

Channel 19175

[ Keysight Spectrum Analyzer - Swept SA
AL

Channel 18625

[ Keysight Spectrum Analyzer - Swept SA
AL

PeakSearch N aricer 1 1.910000000000 GHz - Avg Type: Log-Pur Feak Search

THG: Wide Ly Trig: FreeRun

Marker 1 1.850000000000 GHz - Avg Type: Log-Pur
p IFGain:Low #Atten: 30 dB

NO: Wide L, 17ig: FreaRun
IFGain:Low __ #Atten: 30 dB

Ref Offset229 B Mkr1 1.910 000 GHz Hak R

2 Mkr1 1.850 000 GHz NextPeak
Ref Offset 229 dB -
Ref 42.90 dBm -26.840 dBm

Ref 42.90 dBm -25.904 dBm

Next Pk Right| Next Pk Right|

Next Pk Lefi| Next Pk Left|

Mkr—RefLv| Mkr—RefLvl

Center 1.9100000 GHz Span 1.000 MHz

Center 1.8500000 GHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s {1001 pts)

#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 5 {1001 pts)
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