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1 Certificate of Conformity

Product: LTE M.2 Module
Brand: FOXCONN
Test Model: T77W968

Sample Status:
Applicant:
Test Date:

Standards:

ENGINEERING SAMPLE
HON HAI PRECISION IND. CO., LTD.
Mar. 31 to May 16, 2018

FCC Part 22

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 :

N o Ay

Approved by :

Wendy Wu / §);pecialist

May Chen / Manager

, Date: May 17, 2018

, Date: May 17, 2018

Report No.: RF180321E03

Page No. 5/ 149

Report Format Version: 6.1.1




[ BUREALU |
VERITAS

2  Summary of Test Results

Applied Standard: FCC Part 22 & Part 2

FCC
Test Item Result Remarks
Clause
2.1046 Effective radiated power PASS Meet the requirement of limit
22.913 (a) P d :
Peak to Average Ratio PASS Meet the requirement of limit.
2.1047 Modulation characteristics PASS Meet the requirement
2.1055 - . -
22 355 Frequency Stability PASS Meet the requirement of limit.
2.1049 Occupied Bandwidth PASS Meet the requirement of limit.
22.917 Band Edge Measurements PASS Meet the requirement of limit.
;218% Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
2'2 917 Radiated Spurious Emissions PASS Minimum passing margin is

-29.60dB at 6691.2MHz.

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:

Expanded Uncertainty

Measurement Frequency (k=2) ()

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
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2.2 Test Site and Instruments
For LTE CA_5B 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
Eﬁ'CAlmp"f'er EMCO001340 | 980142 Feb. 09, 2018 | Feb. 08, 2019
Loop Antenna”’
i EM-6879 264 Dec. 16, 2016 | Dec. 15, 2018
LOOPCAB-001
RF Cable NA LOoPCAB.0op | 92N 15,2018 | Jan. 14, 2019
Pre-Amplifier ZFL-1000VH2 | \\ip_zF1-05 | May 05, 2018 | May 04, 2019
Mini-Circuits B
Trilog Broadband Antenna
SCHWARZBECK 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
xee atet UNAT-5+ PAD-3m-3-01 | Oct. 03,2017 | Oct. 02, 2018
Mini-Circuits
Horn_Antenna
O ARSBECK BBHA9120-D | 9120D-406 | Dec. 12, 2017 | Dec. 11, 2018
E;‘;&Almp"f'er EMC12630SE | 980384 Jan. 29,2018 | Jan. 28, 2019
EMC104-SM-
EMC108.SM. | 160922
RF Cable 150317 Jan. 29, 2018 | Jan. 28, 2019
SM-2000 Lo0329
EMC104-SM-
SM-5000
Spectrum Analyzer N9030A MY54490679 | July 25, 2017 | July 24, 2018
Keysight
Pre-Amplifier EMC184045S | 950386 Jan. 29,2018 | Jan. 28, 2019
EMCI E
Horn_Antenna
O ARSBECK BBHA9170 | BBHA9170608 | Dec. 14, 2017 | Dec. 13, 2018
EMC102-KM-
RF Cable 1200 160924 Jan. 29, 2018 | Jan. 28, 2019
ADT_Radiated
Software V8.7.08 NA NA NA
Antenna Tower & Turn Table MF-7802 ME780208406 | NA NA
Max-Full
Boresight Antenna Fixture FBA-01 FBA-SIP01 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.

o0k w

. Tested Date: May 16, 2018

. 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.
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For other 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 | J8N- 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 arer 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
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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 26, 2018
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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 5 QPSK, 16QAM, 64QAM
LTE Band 26 QPSK, 16QAM, 64QAM
WCDMA, HSDPA, HSUPA 826.4MHz ~846.6MHz
Operating Frequency LTE Band 5 824.7MHz ~ 848.3MHz
LTE Band 26 824.7MHz ~ 848.3MHz
WCDMA Band 5 24.68dBm
LTEBandS 24.28dBm
(Channel Bandwidth 1.4MHZz)
LTEBandS 24.33dBm
(Channel Bandwidth 3MHZz)
LTEBandS 24.20dBm
(Channel Bandwidth 5MHZz)
LTEBandS 24.34dBm
(Channel Bandwidth 10MHZz)
LTEBandS 24.04dBm
(Channel Bandwidth 5+10MHZz)
Max. ERP Power LTE Band 5 21 40dBm
(Channel Bandwidth 10+10MHz)
LTE Band 26 24.47dBm
(Channel Bandwidth 1.4MHz)
LTE Band 26 24.52dBm
(Channel Bandwidth 3MH2z)
LTE Band 26 24.40dBm
(Channel Bandwidth 5MHz)
LTE Band 26 24.45dBm
(Channel Bandwidth 10MHz)
LTE Band 26 24.50dBm
(Channel Bandwidth 15MHz)
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Emission Designator

WCDMA Band 5

4M13FOW

LTE Band 5
(Channel Bandwidth 1.4MHZz)

QPSK: 1M09G7D
16QAM: 1IMOSD7W
64QAM: IMO9D7W

LTE Band 5
(Channel Bandwidth 3MHz)

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

LTE Band 5
(Channel Bandwidth 5MHZz)

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

LTE Band 5
(Channel Bandwidth 10MHz)

QPSK: 8M97G7D
16QAM: BM97D7W
64QAM: 8BM96D7W

LTE Band 5
(Channel Bandwidth 5+10MHZz)

QPSK: 13M9G7D

LTE Band 5
(Channel Bandwidth 10+10MH2z)

QPSK: 18M8G7D

LTE Band 26
(Channel Bandwidth 1.4MHz)

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

LTE Band 26
(Channel Bandwidth 3MHZz)

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

LTE Band 26
(Channel Bandwidth 5MHz)

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

LTE Band 26
(Channel Bandwidth 10MHZz)

QPSK: 8M96G7D
16QAM: 8M97D7W
64QAM: 8M96D7W

LTE Band 26
(Channel Bandwidth 15MHz)

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

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

Report No.: RF180321E03
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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. This device is UE LTE module that can support carrier aggregation (two carrier) uplink Intra-Band
contiguous, specification following as below:

Component carriers in order of increasing carrier frequency | Maximum
Uplink CA : . Aggregated Bandwidth
Configurations Channel_bandW|dths for Channel_bandmdths for Bandwidth | Combination Set
carrier-1 [MHz] carrier-2 [MHz] [MHZ]
CA_5B >10 10 20 0
- 10 5

3. 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

o

EUT

(A) Test Tool

(C) Micro SIM
Card

| USBPort |

(B) Adapter

(D)LTE
Simulator

Remote Site
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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
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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 V MODE

Test Item Available Channel Tested Channel Mode
ERP 4132 to 4233 4132, 4182, 4233 WCDMA
Frequency Stability 4132 to 4233 4182 WCDMA
Occupied Bandwidth 4132 to 4233 4132, 4182, 4233 WCDMA
Peak to Average Ratio 4132 to 4233 4132, 4182, 4233 WCDMA
Band Edge 4132 to 4233 4132, 4233 WCDMA
Conducted Emission 4132 to 4233 4132, 4182, 4233 WCDMA
Rangg\?v Egﬁjion 4132 to 4233 4132, 4182, 4233 WCDMA
Rafggf/de ElgiHsiiO” 4132 to 4233 4132, 4182, 4233 WCDMA
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LTE Band 5
AVAILABLE CHANNEL
TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
20407 to 20643 20407, 20525, 20643 1.4MHz QPSK/16QAM/64QAM | 1RB /0 RB offset
ERP 20415 to 20635 20415, 20525, 20635 3MHz QPSK/16QAM/64QAM | 1RB / 0 RB offset
20425 to 20625 20425, 20525, 20625 5MHz QPSK/16QAM/64QAM | 1RB / 0 RB offset
20450 to 20600 20450, 20525, 20600 10MHz QPSK/16QAM/64QAM | 1RB / 0 RB offset
20407 to 20643 20525 1.4MHz QPSK -
20415 to 20635 20525 3MHz -
Frequency Stability QPSK
20425 to 20625 20525 5MHz QPSK -
20450 to 20600 20525 10MHz QPSK -
20407 to 20643 20407, 20525, 20643 1.4MHz QPSK/16QAM/64QAM Full RB
20415 to 20635 20415, 20525, 20635 3MHz
Occupied Bandwidth QPSK/16QAM/64QAM Full RB
20425 to 20625 20425, 20525, 20625 5MHz QPSK/16QAM/64QAM Full RB
20450 to 20600 20450, 20525, 20600 10MHz QPSK/16QAM/64QAM Full RB
20407 to 20643 20407, 20525, 20643 1.4MHz QPSK/16QAM/64QAM Full RB
. 20415 to 20635 20415, 20525, 20635 3MHz QPSK/16QAM/64QAM Full RB
Peak to Average Ratio
20425 to 20625 20425, 20525, 20625 5MHz QPSK/16QAM/64QAM Full RB
20450 to 20600 20450, 20525, 20600 10MHz QPSK/16QAM/64QAM Full RB
20407 1 RB /0 RB Offset
20407 to 20643 20643 1.4MHz QPSK 1 RB /5 RB Offset
20407, 20643 6 RB /0 RB Offset
20415 1 RB /0 RB Offset
1RB/14RB
20415 to 20635 20635 3MHz QPSK Offset
20415, 20635 1oRB/0RE
Band Edge
20425 1 RB /0 RB Offset
1RB/24RB
20425 to 20625 20625 5MHz QPSK Offset
25RB/0RB
20425, 20625 Offset
20450 1 RB /0 RB Offset
1RB/49RB
20450 to 20600 20600 10MHz QPSK Offset
50 RB/0RB
20450, 20600 Offset
20407 to 20643 20407, 20525, 20643 1.4MHz QPSK 1RB / 0 RB offset
o 20415 to 20635 20415, 20525, 20635 3MHz QPSK 1RB / 0 RB offset
Conducted Emission
20425 to 20625 20425, 20525, 20625 5MHz QPSK 1RB / 0 RB offset
20450 to 20600 20450, 20525, 20600 10MHz QPSK 1RB / 0 RB offset
20407 to 20643 20407, 20525, 20643 1.4MHz QPSK 1RB / 0 RB offset
) . 20415 to 20635 20415, 20525, 20635 3MHz QPSK 1RB / 0 RB offset
Radiated Emission
20425 to 20625 20425, 20525, 20625 5MHz QPSK 1RB / 0 RB offset
20450 to 20600 20450, 20525, 20600 10MHz QPSK 1RB / 0 RB offset
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LTE CA_5C
PCC SCC
TESTITEM |MODULATION|  cANNEL TESTED MODE CHANNEL TESTED MODE
BANDWIDTH CHANNEL BANDWIDTH CHANNEL
EIRP QPSK 5MHz 20528 1RB/0RB 10MHz 20600 ORB/0RB
offset offset
Frequency ) )
Stability QPSK SMHz 20528 10MHz 20600
Occupied 25RB/0RB 50RB /0 RB
Bandwidth QPSK S5MHz 20528 offset 10MHz 20600 offset
Peak to 25RB/0RB 50RB /0 RB
Average Ratio QPSK S5MHz 20528 offset 10MHz 20600 offset
25RB/0RB 50RB /0 RB
offset offset
20425 20497
1RB/0RB ORB/0ORB
offset offset
Band Edge QPSK 5MHz 10MHz
25RB /0 RB 50RB /0 RB
offset offset
20528 20600
ORB/0RB 1RB /99 RB
offset offset
Conducted 1RB/0RB ORB/0RB
Emission QPSK SMHz 20528 offset 10MHz 20600 offset
Radiated 1RB/0RB ORB/0RB
Emission QPSK SMHz 20528 offset 10MHz 20600 offset

Note: This product supports multiple carriers in intra-band contiguous spectrum operation, therefore test mode and test configurations

follow KDB inquiry (more detail infromatmion refer “Operation Description.pdf).
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LTE Band 26
TEST ITEM AVAILABLE TESTED CHANNEL CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
26797 to 27033 26797, 26915, 27033 1.4MHz QPSK/16QAM/64QAM 1RB /0 RB offset
26805 to 27025 26805, 26915, 27025 3MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
ERP 26815 to 27015 26815, 26915, 27015 5MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
26840 to 26990 26840, 26915, 26990 10MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
26865 to 26965 26865, 26915, 26965 15MHz QPSK/16QAM/64QAM 1RB / 0 RB offset
26797 to 27033 26915 1.4MHz QPSK -
26805 to 27025 26915 3MHz QPSK -
Frequency Stability| 26815 to 27015 26915 5MHz QPSK -
26840 to 26990 26915 10MHz QPSK -
26865 to 26965 26915 15MHz QPSK -
26797 to 27033 26797, 26915, 27033 1.4MHz QPSK/16QAM/64QAM Full RB
) 26805 to 27025 26805, 26915, 27025 3MHz QPSK/16QAM/64QAM Full RB
E%Cnc duvsi'jt‘f] 26815 to 27015 | 26815, 26915, 27015 5MHz QPSK/16QAM/64QAM Full RB
26840 to 26990 26840, 26915, 26990 10MHz QPSK/16QAM/64QAM Full RB
26865 to 26965 26865, 26915, 26965 15MHz QPSK/16QAM/64QAM Full RB
26797 to 27033 26797, 26915, 27033 1.4MHz QPSK/16QAM/64QAM Full RB
26805 to 27025 26805, 26915, 27025 3MHz QPSK/16QAM/64QAM Full RB
Peak g’a/;\i‘éerage 26815 to 27015 | 26815, 26915, 27015 5MHzZ OPSK/160AM/640AM Full RB
26840 to 26990 26840, 26915, 26990 10MHz QPSK/16QAM/64QAM Full RB
26865 to 26965 26865, 26915, 26965 15MHz QPSK/16QAM/64QAM Full RB
26797 1 RB/ 0 RB Offset
26797 to 27033 27033 1.4MHz QPSK 1 RB /5 RB Offset
26797, 27033 6 RB /0 RB Offset
26805 1 RB /0 RB Offset
26805 to 27025 27025 3MHz QPSK 1 RB/ 14 RB Offset
26805, 27025 15 RB / 0 RB Offset
26815 1 RB /0 RB Offset
Band Edge 26815 to 27015 27015 5MHz QPSK 1 RB /24 RB Offset
26815, 27015 25 RB/ 0 RB Offset
26840 1 RB /0 RB Offset
26840 to 26990 26990 10MHz QPSK 1 RB/ 49 RB Offset
26840, 26990 50 RB/ 0 RB Offset
26865 1 RB/ 0 RB Offset
26865 to 26965 26965 15MHz QPSK 1 RB/ 74 RB Offset
26865, 26965 75 RB / 0 RB Offset
26797 to 27033 26797, 26915, 27033 1.4MHz QPSK 1RB / 0 RB offset
26805 to 27025 26805, 26915, 27025 3MHz QPSK 1RB / 0 RB offset
CEOr?]?S“SCi;?]d 2681510 27015 | 26815, 26915, 27015 5MHz oPSK 1RB / 0 RB offset
26840 to 26990 26840, 26915, 26990 10MHz QPSK 1RB / 0 RB offset
26865 to 26965 26865, 26915, 26965 15MHz QPSK 1RB / 0 RB offset
26797 to 27033 26797, 26915, 27033 1.4MHz QPSK 1RB / 0 RB offset
26805 to 27025 26805, 26915, 27025 3MHz QPSK 1RB / 0 RB offset
Radiated Emission| 26815 to 27015 26815, 26915, 27015 5MHz QPSK 1RB / 0 RB offset
26840 to 26990 26840, 26915, 26990 10MHz QPSK 1RB / 0 RB offset
26865 to 26965 26865, 26915, 26965 15MHz 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.
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Test Condition:

Test Item

Environmental Conditions

Input Power (System)

Tested By

ERP

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 o Frank Chiang
Below 1GHz 25deg. C, 66%RH 120Vac, 60Hz Robert Cheng
Radiated Emission o Frank Chiang
Above 1GHz 25deg. C, 66%RH 120Vac, 60Hz Robert Cheng

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 22

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 7 watts e.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 / ERP Measurement:

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

b. ERP power can be calculated form EIRP power by subtracting the gain of dipole, ERP power = EIPR
power - 2.15dBi.

c. ERP = Conducted Output power level + Antenna gain (dBi) - Isotropically Factor (2.15dB).

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 V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 24.15 24.02 24.08
HSDPA Subtest-1 23.97 23.88 23.97
HSDPA Subtest-2 23.75 23.53 23.68
HSDPA Subtest-3 23.77 23.51 23.61
HSDPA Subtest-4 23.62 23.51 23.64
HSUPA Subtest-1 23.99 23.89 23.87
HSUPA Subtest-2 23.92 23.83 23.80
HSUPA Subtest-3 23.68 23.59 23.59
HSUPA Subtest-4 23.83 23.73 23.68
HSUPA Subtest-5 23.91 23.88 23.83
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LTE Band 5
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
RB | RB | CH | CH | cH [3GPP| cH | cH | cH |3GPP| cH | cH | cH [3GPP
Band/BW | i ¢ | offset|20407|20525/20643 'V('jFéR 20407|20525|20643 'V('jFéR 20407|20525(20643 MdFéR
824.71836.5|848.3| °°) [824.7]836.5|848.3| °°) [824.7|836.5|848.3 | )
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 |24.10]/24.28|24.09] 0 [23.13]23.15(22.86] 1 |[22.08]22.00]21.91| 2
1 2 [24.15(24.14]24.10] 0 [23.02]23.14]22.92] 1 [22.01|22.08|21.93] 2
1 5 |24.11]24.10(24.08] 0 [23.03(23.15(22.83] 1 [22.05(22.01]21.86] 2
5/14M | 3 0 [24.19]24.17|24.03] 0 [22.92(23.16]/22.99] 1 [22.03]22.03[21.95| 2
3 1 |24.14]24.15[23.97| 0 [23.18]23.13]23.00] 1 [22.06]22.11]|21.88] 2
3 3 [24.16]24.14|22.99] 0 [23.20(23.17(23.04]| 1 |[22.12]22.15[21.84| 2
6 0 [23.17]23.09]22.95| 1 [22.08]22.22[21.97| 2 |20.98(21.01]20.81] 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
RB | RB | CH | CH | cH [3GPP| cH | cH | cH |3GPP| cH | cH | cH [3GPP
Band/BW | oo ¢ | offset|20415(20525[20635 'V('j';R 20415/20525(20635 'V('jFI;R 20415|20525(20635 ’V('jPBR
825.5(836.5|847.5| °°) [825.5(836.5|847.5| °°) [825.5(836.5|847.5| )
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 |24.16]24.33|24.09] 0 [23.19(23.06]23.13] 1 [22.11]22.02]22.13 2
1 7 |24.21]24.26]24.12| 0 [23.00]23.20(23.22] 1 [22.15|22.05|22.08] 2
1 | 14 [24.19|24.22]24.05] 0 [23.06(23.11|23.25] 1 [22.08]22.11][22.15] 2
5/3M 8 0 |23.18]23.24|23.08] 1 [22.12[22.20{22.07| 2 |20.96(21.14[21.05] 3
8 3 [23.16]23.13|23.09] 1 [22.18[22.25(22.09] 2 |20.98(21.08(20.98] 3
8 7 [23.15[23.20(23.07| 1 [22.19]23.24[22.08] 2 [21.05(21.05]21.11] 3
15 | 0 [23.21]2327[23.09] 1 [22.21]22.19]22.00| 2 [21.03|21.09|21.14] 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
RB | RB | CH | CH | cH |3GPP| cH | cH | cH |3GPP| cH | cH | cH |3GPP
Band /BW | i 0 | offset|20425|20525/20625 'V('jPBR 20425|20525(20625 'V('j';R 20425|20525(20625 'V('j';R
826.5836.5/846.5| °°) [826.5836.5846.5| °°) [826.5836.5846.5| OO
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 0 |24.20[24.17|24.12] 0 [23.08[23.11]23.00] 1 [21.95[22.05[21.99| 2
1 | 12 [24.10|24.05(24.07| 0 [22.96(|23.08]22.98] 1 [22.05|22.11][22.03] 2
1 | 24 [24.10|24.14]24.04] 0 [23.06(23.04|22.90] 1 [22.08]/22.13[22.08] 2
5/5M 12 | 0 [23.07]23.03[23.11] 1 [22.31]22.00]22.04] 2 [20.96|21.08/20.95] 3
12 | 6 [23.11]23.01(23.09] 1 [22.07|22.07]22.12| 2 [21.01[|21.04|21.01] 3
12 | 13 [23.04]23.05(23.11] 1 [22.06|22.05]22.15] 2 [21.05|21.01|20.88] 3
25 | 0 [23.08[23.01]23.07] 1 [22.00[21.98[22.24| 2 [21.02(21.15]20.98] 3
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QPSK 160AM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
RB | RB | CH | CH | cH |3GPP| cH | cH | cH [3GPP| cH | cH | cH [3GPP
Band/BW | o ¢ | offset|20450(20525/20600 'V('jFI;R 20450|20525(20600 '\’LFI;R 20450|20525(20600 ’V('j':I;R
829 [836.5| 844 | 9% 829 [8365| 844 | 9B [829 [836.5] 84a | UB)
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 | 0 |2423]2434|2411| 0 |23.13]|2315|23.30| 1 |22.11|22.02(22.13| 2
1 | 24 [2420(2430|2424] 0 |23.19|2314|23.25| 1 |22.08|22.08|22.19| 2
1 | 49 [2422(2420|2421| 0 |23.15|22.99|23.26] 1 |21.95|22.05|22.11| 2
5/10M | 25 | 0 |23.23]23.26|23.05] 1 |22.33|22.22|22.20| 2 |21.09|21.08]21.15| 3
25 | 12 |23.30]23.26|23.23| 1 |22.21|22.24|22.28| 2 |21.12|21.05]21.11] 3
25 | 25 |23.23|2315|23.11| 1 |22.13|22.16|22.25| 2 |21.14|21.11|21.15| 3
50 | 0 |23.27]2325|23.07| 1 |22.20|22.24|22.17| 2 |21.01|21.13|21.01] 3
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LTE CA 5C (PCC/SCC: 5M+10M)
Intra Band-Contiguous CA
PCC SCC MPR
TX
Power
with
Band 205 Modulation Rl | L FreqL:JIZency Band e Modulation ANE LiL FreqL:JIIancy I’i/(l:/sl e
(MHz) Size |Offset|Channel (MHz) Size |Offset|Channel Active
(MHz) (MHz) | (dB)
(dBm)
Level
(dB)
0 0 49 0 | 23.46
0 0 | 2321
25 0 0 0 0-1 | 21.76
25 0 50 0 0-2 | 20.28
5 5 QPSK 20425 826.5 5 10 QPSK 20497 833.7
1 0 1 49 0-8.5| 15.12
1 0 1 0-4.5| 18.98
1 24 1 0 | 2351
25 0 1 49 0-3.5| 16.28
0 0 1 49 0 | 23.33
0 0 0 | 2331
25 0 0 0-1 | 22.19
25 0 50 0 0-2 | 20.64
5 5 QPSK 20478 831.8 5 10 QPSK 20550 839
0 1 49 0-8.5| 14.7
0 1 0-4.5| 19.07
1 24 1 0 | 22.96
25 0 1 49 0-3.5| 184
0 0 1 49 0 | 23.47
0 0 0 | 2351
25 0 0 0-1 | 21.47
25 0 50 0 0-2 | 20.85
5 5 QPSK 20528 836.8 5 10 QPSK 20600 844
1 0 1 49 0-8.5| 14.43
0 1 0-45| 18.8
24 1 0 | 22.87
25 0 1 49 0-3.5| 184
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LTE CA 5C (PCC/SCC: 10M+5M)
Intra Band-Contiguous CA
PCC SCC MPR
Tx
Power
with
Band 2 Modulation Rl | R Ul FreqL:JIZency Band 25 Modulation RE ) A Ul FreqL:JIIancy I’i/(l:/sl ULAgE
(MHz) Size |Offset|Channel (MHz) Size |Offset|Channel Active
(MHz) (MHz) | (dB)
(dBm)
Level
(dB)
0 0 24 0 23.26
0 0 23.3
50 0 0 0 0-1 | 21.82
50 0 25 0 0-2 | 20.19
5 10 QPSK 20450 829 5 5 QPSK 20522 836.2
1 0 1 24 0-8.5| 15.01
1 0 1 0-4.5| 18.81
1 49 1 0 23.34
50 0 1 24 0-3.5| 16.14
0 0 1 24 0 23.14
0 0 0 23.41
50 0 0 0-1 | 22.19
50 0 25 0 0-2 | 20.55
5 10 QPSK 20500 834 5 5 QPSK 20572 841.2
0 1 24 0-8.5| 14.67
0 1 0-4.5| 19.04
1 49 1 0 23.02
50 0 1 24 0-3.5| 18.52
0 0 1 24 0 23.19
0 0 0 23.16
50 0 0 0-1 | 21.43
50 0 25 0 0-2 | 20.62
5 10 QPSK 20553 839.3 5 5 QPSK 20625 846.5
1 0 1 24 0-8.5| 14.37
0 1 0-4.5| 18.67
49 1 0 22.98
50 0 1 24 0-3.5| 18.41
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LTE CA 5C (PCC/SCC: 10M+10M)
Intra Band-Contiguous CA
PCC SCC MPR
TX
Power
with
Band =Y Modulation R | R L FreqL:JIZency Band e Modulation RE ) e LiL FreqL:JIIancy I’i/(l:/sl e
(MHz) Size |Offset|Channel (MHz) Size [Offset|Channel Active
(MHz) (MHz) | (dB)

(dBm)
Level
(dB)
0 0 49 0 | 23.38
1 0 0 | 23.34
50 0 0 0 0-1 | 21.67
50 0 50 0 0-2 | 20.33

5 10 QPSK 20450 829 5 10 QPSK 20549 838.9
1 0 1 49 0-8.5| 15.09
1 0 1 0-4.5| 18.85
1 49 1 0 | 23.49
50 0 1 49 0-3.5| 16.14
0 0 1 49 0 | 23.43
1 0 0 0 | 23.37
50 0 0 0-1 | 22.21
50 0 50 0 0-2 | 20.56

5 10 QPSK 20475 831.5 5 10 QPSK 20574 841.4
1 0 1 49 0-8.5| 14.77
1 0 1 0-4.5| 18.89
1 49 1 0 | 22.88
50 0 1 49 0-3.5| 18.25
0 0 1 49 0 | 23.39
1 0 0 0 | 23.18
50 0 0 0-1 | 21.68
50 0 50 0 0-2 | 20.87

5 10 QPSK 20501 834.1 5 10 QPSK 20600 844
1 0 1 49 0-8.5| 14.57
1 0 1 0-4.5| 18.79
1 49 1 0 | 23.09
50 0 1 49 0-3.5| 18.18
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LTE Band 26
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
RB | RB | CH | CH | cH |SGPP| cH | cH | cH |3GPP| cH | cH | cH |3GPP
Band /BW | i/o | offset|26797/26915]27033 %Fé? 26797|2691527033 '\(’LFI;F; 26797|26915/27033 ’\(’lg;
824.7|836.5|848.3 824.7|836.5|848.3 824.7|836.5|848.3
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1 | 0 |2447|2432|2431| 0 |23.35(23.32(23.09| 1 |22.25|22.29(22.15| 2
1 | 2 |2441|2436|2428] 0 |2331|23.28(2322| 1 |22.21|22.25(22.20] 2
1 | 5 |2439(2433(2432| 0 |23.14|23.37|23.10| 1 |22.28(22.3322.26| 2
26/14M | 3 | 0 |24.35|2428[2426| 0 |23.25(23.36(23.23| 1 |22.33|22.27|2221| 2
3 | 1 |2422(2431(2420] 0 |2337(23.33|2327| 1 |22.26|22.22[22.23] 2
3 | 3 |2432(2420(2327] 0 |2332(23.31(2317| 1 |22.27|22.26(22.07| 2
6 | 0 |2332(2320(23.18| 1 |2234|22.21(22.31| 2 |21.25|21.32[21.19] 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
ReB| RB | CH | CH | cH [3GPP| cH | cH | cH [3GPP| cH | cH | cH [3GPP
Band / BW| g0 | offset| 26805 | 26915 27025 %F;;F; 26805 | 26915 | 27025 '\(’g; 26805(26915|27025 '\(/LFE;?
825.50/836.50/847.50 825.50(836.50(847.50 825.5|836.5|847.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2452|2444(2435| 0 |23.24|23.41|23.18| 1 |22.21|22.29|22.26] 2
1 | 7 |2445|2447 2433 0 |23.33|23.44|2323| 1 |22.25(22.15|22.33] 2
1 | 14 |24.42|2436|2432| 0 |23.25|2337|2315| 1 |22.17|22.20|22.22] 2
26/3M | 8 | 0 |23.42|2329|2336| 1 |2233|2241|2232| 2 |21.16|21.23|21.10] 3
8 | 3 |2339(2338(2339| 1 |2241|2236|2233| 2 |21.19|21.12]|21.19] 3
8 | 7 |2337|2335(2331| 1 |2241|2238|2227| 2 |21.30|21.18|21.12| 3
15| 0 |2342|2340|2341| 1 |2235|2242|2232| 2 |21.23|21.41|21.25| 3
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
RB| RB | CH | CH | cH [36PP| cH | cH | cH |3GPP| cH | cH | cH |3GPP
Band / BW i | ftset| 26815 | 26915 | 27015 '\("dFéF; 2681526915 27015 %FE;F; 26815|26915|27015 '\(’(']IF;F;
826.50|836.50/846.50 826.50|836.50(846.50 826.5|836.5|846.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2433(24.40(2430| 0 |2337|2335|2334| 1 |22.32(22.36|22.32| 2
1 | 12 |24.47 2442|2428 0 |23.40|23.20|2333| 1 |22.39(22.25/22.35| 2
1 | 24 |24.45|2437|23.46| 0 |23.44|23.26|2327| 1 |22.25(22.22|2237] 2
26/5M | 12| O |23.44|23.43|23.43| 1 |22.46 2245|2243 2 |21.16|21.29|21.28| 3
12| 6 |23.39|2345|2335| 1 |2237 2243|2242 2 |21.22|21.38(21.32] 3
12 | 13 [2342[2342|2339| 1 |22.36|22.40|2235| 2 |21.38|21.35|21.25| 3
25| 0 |23.41|2339|2440| 1 |2239|2235|2244| 2 |21.36|21.26|21.29| 3

Report No.: RF180321E03

Page No. 28/ 149

Report Format Version: 6.1.1




[ BUREALU |
VERITAS

QPSK 160AM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
ReB| RB | CH | CH | cH [3GPP| cH | cH | cH |3GPP| cH | cH | cH |3GPP
Band / BW| g, o offset| 26840 [ 26915 | 26990 '\(AdFéF; 26840 | 26915 | 26990 '\(’LFI;F; 26840(26915/26990 ’\(’('j';F;
829 | 8365 | 844 829 |8365| 844 829 |836.5| 844
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2445|2435|2443| 0 |2328|2338|2327| 1 |2228|2232(2217| 2
1 | 24 | 2436|2433 |2434| 0 |2325|2336|2320| 1 |2222|22.25|2222| 2
1 | 49 | 2437|2433 |2432| 0 |2330|2333|2318| 1 |22.15|22.16|22.29| 2
26/10M | 25| 0 |23.37|23.37|2327| 1 |22.61|2239|2238| 2 |21.28|21.18|21.21| 3
25 | 12 |23.37|23.41|23.36| 1 |22.35]|2237|2237| 2 |2112|21.22|21.16] 3
25 | 25 |23.30]|2332|2334| 1 |22.30|22.40]|2236| 2 |21.09|21.25|21.28| 3
50 | 0 |23.35|23.26|2332| 1 |23.40]|2238|2232| 2 |21.23]21.16|21.22] 3
QPSK 160AM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
RB| RB | CH | CH | cH |3GPP| cH | cH | cH |3GPP| cH | cH | cH [3GPP
Band / BW g 0| offset| 26865 | 26915 | 26965 '\("dFéF; 26865 | 26915 | 26965 '\(’('jFéF; 26865(2691526965 '\(/LFE;?
8315|8365 | 8415 8315|8365 | 8415 831.5|836.58415
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
1| 0 |2447|2445|2450| 0 |2331|2330]|2334| 1 |22.40|22.36|22.38| 2
1 | 37 | 2443|2441 |2442| 0 |2319|2326|2329| 1 |22.28|22.20(22.32| 2
1 | 74 | 2434|2433 |2437| 0 |2334|2319|2319| 1 |22.25|22.18|22.35| 2
26/15M | 36 | 0 |23.49|2330]|2333| 1 |2237|2249|2225| 2 |21.32|21.29|21.26| 3
36 | 10 |23.46|23.38|23.43| 1 |22.33|22.48|2226| 2 |21.39|21.36|21.18] 3
36 | 39 |23.34|23.30|23.38| 1 |2229]|2249|2232| 2 |21.25|21.25|21.32| 3
75| 0 |23.46|2333|2423| 1 |22.32|2235|2237| 2 |21.22|21.29|21.34| 3
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ERP POWER
WCDMA
Band WCDMA V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 24.15 24.02 24.08
Gain (dBi) 2.68 2.68 2.68
Isotropically Factor (dB) 2.15 2.15 2.15
Max ERP Power (dBm) 24.68 24.55 24.61
LTE Band 5
QPSK 16QAM 64QAM
Low Mid High Low Mid High Low Mid High
RB| RB | CH CH <CH [SGPPl cH cH cH |[3GPPl cH cH cH [3GPP
Band/BW | i 0 |offset|20407 20525 20643 '}’L'EF; 20407 20525 20643 '\(’('jFI;F; 20407 20525 20643 '\(’('jPBF;
824.7 836.5 848.3 824.7 836.5 848.3 824.7 836.5 848.3
MHz MHz MHz MHz MHz MHz MHz MHz MHz
5/1.4M 1 0 |23.57|23.75(23.56 22.60(22.62(22.33 21.55(21.56|21.38
Gain (dBi) 2.68 | 2.68 | 2.68 0 2.68 | 2.68 | 2.68 . 2.68 | 2.68 | 2.68 )
Isotropically Factor (dB) | 2.15 | 2.15 | 2.15 2.15 | 2.15 | 2.15 2.15 | 2.15 | 2.15
Max ERP Power (dBm) |24.10|24.28|24.09 23.13|23.15|22.86 22.08(22.09]21.91
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
Re| re | CH | CH | CH |S3GPP| CH | CH | CH [3GPP| cH | cH | CH [3GPP
Band/BW | |offset|20415[20525[20635 '}’L'EF; 20415(20525|20635 '}’L'EF; 20415(20525|20635 '\(’('jPBF;
825.5(836.5|847.5 825.5(836.5(847.5 825.5(836.5(847.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
5/3M 1 0 |23.63|23.80(23.56 22.66|22.53(22.60 21.58(21.49|21.60
Gain (dBi) 2.68 | 2.68 | 2.68 0 2.68 | 2.68 | 2.68 L 2.68 | 2.68 | 2.68 )
Isotropically Factor (dB) | 2.15 | 2.15 | 2.15 2.15 | 2.15 | 2.15 2.15 | 2.15 | 2.15
Max ERP Power (dBm) |24.16(24.33|24.09 23.19(23.06(23.13 22.11(22.02]22.13
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
rRe | rg | CH | CH | CH |3GPP| CH | CH | CH [3GPP| cH | CcH | CH [3GPP
Band / BW | g0 [offset|20425|20525|20625 '}’(‘EF; 204252052520625 %F;;F; 20425|20525(20625 '\(’(']IF;F;
826.5(836.5|846.5 826.5(836.5|846.5 826.5(836.5(846.5
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
5/5M 1 0 |23.67(23.64[23.59 22.55|22.58(22.47 21.42(21.52(21.46
Gain (dBi) 2.68 | 2.68 | 2.68 0 2.68 | 2.68 | 2.68 L 2.68 | 2.68 | 2.68 )
Isotropically Factor (dB) | 2.15 | 2.15 | 2.15 2.15 | 2.15 | 2.15 215|215 | 2.15
Max ERP Power (dBm) [24.20(24.17|24.12 23.08(23.11(23.00 21.95|22.05(21.99
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QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
RB| R | CH | CH | CH |S3GPP| CH | CH | CH [3GPP| cH | cH | CH [3GPP
MPR MPR MPR
20450]20525|20600 20450]20525]20600
(dB) (dB)
829 |836.5( 844

20450(20525|2
0450|20525)20600 (dB)

Band / BW Size |Offset
829 (836.5| 844

MHz | MHz | MHz

829 [836.5| 844
MHz | MHz | MHz MHz | MHz | MHz
5/10M 1 0 [23.70123.8123.58 22.60(22.62122.77 21.58(21.49|21.60
Gain (dBi) 2.68 | 2.68 | 2.68 0 2.68 | 2.68 | 2.68 1 2.68 | 2.68 | 2.68 5
Isotropically Factor (dB) | 2.15 | 2.15 | 2.15 215|215 ]| 2.15 215 ] 215 | 2.15
Max ERP Power (dBm) [24.23]|24.34(24.11 23.13123.15123.30 22.11122.02(22.13
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LTE CA_5C (PCC/SCC: 5M+10M)

QPSK
Channel Freq.
PCC SCC Conducted Power
Number (MH2) Gain| ERP(Bm) | ERP(MW)
RB Number| RB Set |RB Number| RB Set Chain 0
20528+20600| 836.8+844 1 0 0 0 23.51 2.68 24.04 253.51
LTE CA_5C (PCC/SCC: 10M+10M)
QPSK
Channel Freq.
PCC SCC Conducted Power
Number (MHz) Gain| ERP(dBm) | ERP(MW)
RB Number| RB Set |RB Number| RB Set Chain 0
2501+2600 | 834.1+844 50 0 50 0 20.87 2.68 21.40 138.04
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LTE Band 26
QPSK 16QAM 64QAM
Low [ Mid | High Low | Mid | High Low | Mid | High
rRe | rg | CH | CH | CH |3GPP| cH | CH | CH [3GPP| cH | cH | CH [3GPP
Band /BW | 56 loffset|26797|26915[27033 MdFéR 26797(26915(27033 'VLPBR 26797(26915(27033 MdFéR
824.7(836.5|848.3 (dB) 824.7(836.5|848.3 (dB) 824.7(836.5|848.3 (dB)
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
26/ 1.4M 1 0 |23.70(23.55|23.54 22.58(22.55(22.32 21.48(21.52(21.38
Gain (dBi) 2921292 |292|  1292)292]292| | [292/202|292| ,
Isotropically Factor (dB) | 2.15 | 2.15 | 2.15 215|215 ]| 2.15 215 ] 215 2.15
Max ERP Power (dBm) |[24.47(24.32|24.31 23.35(23.32(23.09 22.25|22.29(22.15
QPSK 16QAM 64QAM
Low | Mid [ High Low | Mid | High Low | Mid | High
RB CH | CH | CH |3GP| CH | CH | CH |3GP| CH | CH | CH |3GP
Band / BW | o Of{se 26805 2601527025/ P _ 2680526915 27025 P . 26580 2651 27502 R
82(')5.5 83(()3.5 845.5 (dB) 82(')5.5 83(()5.5 84;.5 (dB) 825.5|836.5|847 5 (dB)
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
26/ 3M 1| 0o [23.75|23.67|23.58 22.47|22.64 | 22.41 21.44|21.52|21.49
Gain (dBi) 292 1292 1292 | 1292 292 29| |292]292|292]| ,
Isotropically Factor (dB)| 2.15 | 2.15 | 2.15 2.15 | 2.15 | 2.15 2.15 [ 2.15 | 2.15
Max ERP Power (dBm) | 24.52 | 24.44 | 24.35 23.24|23.4123.18 22.21(22.29|22.26
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
rg | CH | CH | CH |3GP| CH | CH | CH |3GP| CH | CH | CH |3GP
Band / BW | o OfIse 26815|26015(27015| | P _ 2681526915 27015 P - 26581 26591 275_?1 R
82(()5.5 8383.5 84(6)3.5 (dB) 8283.5 8383.5 8483.5 (dB) 826.5|836.5|846.5 (dB)
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
26/ 5M 1 | 12 [23.56|23.63|23.53 22.60 | 22.58 | 22.57 21.55|21.59(21.55
Gain (dBi) 2.92 | 292 | 2.92 0 2.92 | 292 | 2.92 L 2.92 292|292 )
Isotropically Factor (dB)| 2.15 | 2.15 | 2.15 2.15 | 2.15 | 2.15 2.15 [ 2.15 | 2.15
Max ERP Power (dBm) | 24.33 | 24.40 | 24.30 23.37(23.35(23.34 22.32|22.36|22.32
QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
rRe| re | CH | CH | CH [3GPP| CcH | cH | CH [3GPP| CH | cH | CH |3GPP
Band /BW | ;0 |offset|26840|26915(|26990 MdF;R 26840|26915[26990 'V('jFéR 26840|26915[26990 '\’(']IF;R
829 |836.5| 844 (d8) 829 |836.5| 844 (d8) 829 |836.5| 844 (d8)
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
26 / 10M 1 | 0 |23.68[23.58(23.66 22.5122.61(22.50 21.51(21.55(21.40
Gain (dBi) 2.92 | 292|292 0 2921292 1292|  |292|292 29| ,
Isotropically Factor (dB) | 2.15 | 2.15 | 2.15 2.15 | 215 | 2.15 2.15 | 2.15 | 2.15
Max ERP Power (dBm) [24.45(24.35(24.43 23.28(23.38(23.27 22.28|22.32(22.17
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QPSK 16QAM 64QAM
Low | Mid | High Low | Mid | High Low | Mid | High
rRe | rg | CH | CH | CH |3GPP| CH | CH | CH [3GPP| cH | cH | CH [3GPP
Band / BW | o ¢ |offset|26865(26915|26965 'V('jFéR 26865(2691526965 'V('jPBR 26865(26915(26965 'V('jFéR
831.5(836.5|841.5 (dB) 831.5(836.5|841.5 (dB) 831.5(836.5(841.5 (dB)
MHz | MHz | MHz MHz | MHz | MHz MHz | MHz | MHz
26/ 15M 1 | 0 |[23.70]23.68(|23.73 22.54|22.53(22.57 21.63|21.59(21.61
Gain (dBi) 2921292 1292|  1292)292]292| | |292/202|292| ,
Isotropically Factor (dB) | 2.15 | 2.15 | 2.15 215|215 | 2.15 215 ] 215 | 2.15
Max ERP Power (dBm) |24.47(24.45|24.50 23.31|23.30(23.34 22.40|22.36(22.38
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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 5

QPSK / Channel Bandwidth: 10MHz /
Frequency: 836.5 MHz / Chain 0

16QAM / Channel Bandwidth: 10MHz /
Frequency: 836.5 MHz / Chain 0

w7 e ———— %
64QAM / Channel Bandwidth: 10MHz /
Frequency: 836.5 MHz / Chain 0
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LTE Band 26

16QAM / Channel Bandwidth: 15MHz /
Frequency: 836.5 MHz / Chain 0

QPSK / Channel Bandwidth: 15MHz /
Frequency: 836.5 MHz / Chain 0

Al ._'\
64QAM / Channel Bandwidth: 15MHz /
Frequency: 836.5 MHz / Chain 0
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stabiliity Measurement

1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

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

Communication
Simulator

EUT
DC Power Supply

Oven Room

Antenna

External Power Source
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4.3.4 Test Results

WCDMA
Frequency Error vs. Voltage
Frequency Error (ppm)
Voltage (Volts) Limit (ppm)
WCDMA
2.805 0.033 25
3.795 0.032 25
Frequency Error vs.Temperature.
Frequency Error (ppm)
TEMP. (C) Limit (ppm)
WCDMA
50 0.032 25
40 0.038 25
30 0.050 25
20 0.038 25
10 0.055 25
0 0.041 25
-10 0.050 25
-20 0.037 25
-30 0.038 25
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LTE Band 5
Frequency Error vs. Voltage
Frequency Error (ppm)
\és/'ct)?tg;a LTE Band 5 ('F')i;”r:]t)
1.4MHz 3MHz 5MHz 10MHz
2.805 0.050 0.025 0.033 0.059 25
3.795 0.053 0.029 0.032 0.027 2.5
Frequency Error vs. Temperature
Frequency Error (ppm)
T‘(aogo ' LTE Band 5 (:i;nni:)
1.4MHz 3MHz 5MHz 10MHz
50 0.032 0.031 0.031 0.039 2.5
40 0.049 0.055 0.036 0.026 2.5
30 0.050 0.036 0.038 0.030 25
20 0.056 0.043 0.053 0.059 25
10 0.056 0.045 0.033 0.051 2.5
0 0.049 0.029 0.032 0.032 2.5
-10 0.029 0.053 0.044 0.044 2.5
-20 0.054 0.041 0.039 0.024 25
-30 0.025 0.055 0.059 0.057 25
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LTE CA_5C

Frequency Error vs. Voltage

Frequency Error (ppm)

Voltage (Volts) Limit (ppm)
CA_5+10 MHz Low Channel | CA 5+10 MHz High Channel
2.805 0.044 0.030 25
3.795 0.051 0.024 25
Frequency Error vs. Temperature.
Temp. (C) Frequency Error (ppm) Limit (oprm)
CA_5+10 MHz Low Channel | CA_5+10 MHz High Channel
50 0.059 0.026 2.5
40 0.055 0.050 2.5
30 0.032 0.055 25
20 0.039 0.044 25
10 0.027 0.051 2.5
0 0.031 0.044 2.5
-10 0.053 0.038 2.5
-20 0.030 0.046 2.5
-30 0.059 0.031 2.5
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LTE Band 26
Frequency Error vs. Voltage
Frequency Error (ppm)
\g’/'ct)ﬁg;a LTE Band 26 (Iﬁmt)
1.4MHz 3MHz 5MHz 10MHz 15MHz
2.805 0.041 0.041 0.033 0.039 0.044 25
3.795 0.057 0.038 0.041 0.041 0.049 25
Frequency Error vs. Temperature
Frequency Error (ppm)
T?fg;)' LTE Band 5 ('E)i;"ni]t)
1.4MHz 3MHz 5MHz 10MHz 15MHz
50 0.025 0.026 0.055 0.057 0.038 25
40 0.031 0.051 0.031 0.024 0.059 25
30 0.053 0.038 0.030 0.057 0.041 25
20 0.026 0.032 0.045 0.038 0.056 25
10 0.059 0.051 0.030 0.032 0.024 25
0 0.051 0.050 0.054 0.031 0.037 25
-10 0.035 0.024 0.057 0.033 0.043 25
-20 0.030 0.026 0.030 0.030 0.055 25
-30 0.044 0.050 0.027 0.026 0.030 25
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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.

26dB 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
4132 826.4 4.70
4182 836.4 4.67
4233 846.6 4.67

Spectrum Plot of Worst Value

RBW 51 kHz [T1] MP VIEW Marker 1 [T1]
VBW 160 kiz 10,69 dBm
& Ref 43 dBm Att 30 dB SWT S ms. 824.054300 MHz
Delta 2 [T1]
0.00 0B
4700800 MHz
I P e e oy
' M"‘W v\r’\ Bl
. Wy,
. _ -
7 . : T i T T

Center 826.4 MHz

Span 10 MHz
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LTE Band 5

Channel Bandwidth 1.4MHz

Channel Bandwidth 3MHz

Channel

Frequency

-26dB Bandwidth (MHz)

(MHz)

QPSK | 16QAM

64QAM

Channel

Frequency

-26dB Bandwidth (MHz)

(MHz)

QPSK | 16QAM

64QAM

20407

824.7 1.22 1.22

1.22

20415

825.5 2.93 2.93

291

20525

836.5 1.22 1.22

1.22

20525

836.5 2.94 2.93

2.92

20643

848.3 1.22 1.21

1.21

20635

847.5 2.93 2.94

2.93

Channel Bandwidth 5MHz

Channel Bandwidth 10MHz

Channel

Frequency

-26dB Bandwidth (MHz)

(MHz)

QPSK | 16QAM

64QAM

Channel

Frequency

-26dB Bandwidth (MHz)

(MHz)

QPSK | 16QAM

64QAM

20425

826.5 4.82 4.80

4.80

20450

829 9.52 9.51

9.51

20525

836.5 4.81 4.80

4.80

20525

836.5 9.52 9.51

9.50

20625

846.5 4.80 4.80

4.79

20600

844 9.52 9.51

9.51

Spectrum Plot

of Worst Value

1.4MHz / QPSK

3MHz / QPSK

[ Feysight Spectrum Analyzer - Dccupied BV
RL R
e 4.700000

#AFGaimLow

Ref Offset 229 dB
Ref 42.90 dBm

| RSP P Wt

‘Center 824.7 MHz

Genter Freg: 624.700000 MHz
Free Run

01.49:15 PMMar 31, 2018
Radic Std: None
AvglHold: 111

Radio Device: BTS

Center Freq|
824700000 MHz|

PN AP sy

| fm Fieysight Spectnum Analyzer - Occupied BV

=
e 836.500000
o Trig

HAmer

#FGainiLow

Ref Offset 229 dB
Ref 42.90 dBm

| e

‘Center 836.5 MHz

Genter Freg: 838.500000 MHz
Free Run

05:17:06 PM 29108, 2018
Radic Std: None
AvglHold: 111

jio Device: BTS

Center Freq|
836500000 MHz|

R A

‘Center 826.5 MHz
HiRes BW 100 kHz

s

| T —

Span 10 MHz,
#Sweep 300 ms|

#VBW 300 kHz

826,500000 MHz|

CF Step
1.000000 MHz|
Man

Freq Offset|
0 Hz

‘Center 820 MHz
HiRes BW 200 kHz

s

Span 20 MHz,
#Sweep 300 ms|

#VBW 1 MHz

‘Span 3 MHz CF Step| ‘Span 6 MHz CF Step,
HiRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms| BRIyt ll #Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms| 600,000 kHz
Auta Man| Auto Man
0 0
08 Freq Offset| U Freq Offset|
OB 00 0 Hz OB 00 0 Hz
6.00 dB 6.00 dB
usc STATUS' usc STATUS
5MHz / QPSK 10MHz / QPSK
[ Keyright Spactrum Anslyar - Occupied B e = Kersight Spectnum Analyzer - Occupied B
AL z e N 02:44:01 PMMar 31, 201 AL e N 12:52:08 PMMar 31, 201
e §26.500000 Center Freq: 826500000 MHz Radio Std: None e 829.000000 Center Freq: 829.000000 MHz Radio Std: None
= Trig: Free Run Avg|Hold: 11 o= Trig: Free Run Avg|Hold: 11
#FGain:low  #Aen: 30 dB Radio Device: BTS #FGainLow  #Aen: 30 dB Radio Device: BTS
Ref Offset 229 dB Ref Offset 229 dB
Ref 42.90 dBm Ref 42.90 dBm
Center Freq| Center Freq|

829,000000 MHz|

CF Step
2.000000 MHz|
Man

Freq Offset|
0Hz
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LTE CA_5C (5+10MHz)

-26dB Bandwidth

Channel FREQ. (MHz) (MHz)
QPSK

20528+20600 | 836.8+844 14.43

Spectrum Plot of Worst Value

—
[ Keysight Spectrum Anshyzer - Occupied BW

o= R 2 05:22:58 PN May 16, 2018

Center Freq 841.650000 MHz 0 MHz Radio Std: Nene
AvglHold: 111

Radio Device: BTS

Ref Offset 16.77 dB
Ref 36.77 dBm

‘Center 841.7 MHz Span 20 MHz
#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms|

Occupied Bandwidth Total Power

13.850 MHz
Transmit Freq Error -161.82 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.44 MHz x dB -26.00 dB

LTE CA_5C (10+10MHz)
-26dB Bandwidth
Channel FREQ. (MHz) (MHz)
QPSK

2501+2600 834.1+844 19.88

Spectrum Plot of Worst Value

[ Keysight Spectrum Analyzer - Dccupied BW
AL

el
3 NSE N 05:49:52 PH May 39, 2018
Center Freq 839.050000 MHz Center Freq: 839.050000 MHz Radio Std: Nane
e Trig: Free Run AvglHeld: 1/1
siniow  HAtten: 30 dB Radio Device: BTS
Ref Offset 16.77 dB
Ref 30.00 dBm

Center Freq
839 050000 MHz

‘Center 839.1 MHz Span 40 MHz| CF Step
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms| 4.000000 MHz
. - Auto. Man

Occupied Bandwidth Total Power
18.836 MHz FreqOffset

Transmit Freq Error -12.153 kHz % of OBW Power  99.00 % i
x dB Bandwidth 19.88 MHz x dB -26.00 dB
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[ BUREALU |
VERITAS

LTE Band 26
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
26797 824.7 1.23 1.21 1.22 26805 825.5 2.93 2.93 2.87
26915 836.5 1.22 1.22 1.22 26915 836.5 2.93 2.93 2.92
27033 848.3 1.22 1.21 1.21 27025 847.5 2.94 2.92 291
Channel Bandwidth 5MHz Channel Bandwidth 10MHz
Channel | Freauency -26dB Bandwidth (MHz) Channel | Freauency -26dB Bandwidth (MHz)
(MHz) | QPSK | 16QAM | 64QAM (MHZ) | QPSK | 16QAM | 64QAM
26815 826.5 4.80 4.80 4.81 26840 829 9.51 9.51 9.51
26915 836.5 4.80 4.79 4.80 26915 836.5 9.53 9.52 9.51
27015 846.5 4.79 4.80 4.79 26990 844 9.52 9.51 9.50
Channel Bandwidth 15MHz
Channel | Frequency -26dB Bandwidth (MHz)
(MHz) QPSK | 16QAM | 64QAM
26865 831.5 14.27 14.25 14.26
26915 836.5 14.28 14.25 14.23
26965 841.5 14.27 14.25 14.24
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Spectrum Plot of Worst Value

1.4MHz / QPSK

3MHz / QPSK

[ Feysight Spectrum Analyzer - Dccupied BV
RL R
824.700000

#AFGaimLow

Ref Offset 23 dB
Ref 43.00 dBm

| I ——

‘Center 824.7 MHz

isE 1N 14:39:59 PM 20702, 2018
Center Freq: 624.700000 MHz Radio Std: None.

Run Avg|Hold: 111

Radio Device: BTS

= [ Kesight Spectum Analyzer - Occupied 89
¢ to eq 8 00000
#FGain:Low
Ref Offset 23 dB
Ref 43.00 dBm
Center Freq|

824,700000 MHz|

‘Center 847.5 MHz

04:54:48 PM 20702, 2018
Radio §

Center Freq: 847500000 MHz
Run Avg|Hold: 111

Radio Device: BTS

‘Span 6 MHz

Center Freq|
847 500000 MHz|

Res BW 30 kHz #VBW 100 kHz ”uc;ou pridl #Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms| Jm
Auto Man Auto Man
O pied Bandwid o Fo dB O pied Bandwid o Fo 0dB
0859 Freq Offset| 693 Freq Offset|
a eq Erro 0 Po il a eq Erro 80 0 Po 99 OHz
dB Bandwid dB 6.00 dB dB Bandwid 9 dB 6.00 dB
usc STATUS usc STATUS
[ Keyright Spactrum Anslyar - Occupied B = [ Keyright Spactrum Anslyar - Occupied B =
AL z e N 15:30:46 PM 29102, 2018 AL e N 15:09:46 PM 29102, 2018
enter Freq 826.500000 Center Freq: 826500000 MHz Radio Std: None enter Freq 836.500000 Center Freq: 835500000 MHz 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 23 dB Ref Offset 23 dB
Ref 43.00 dBm Ref 43.00 dBm
Center Freq| Center Freq|

826,500000 MHz|

ek et

838,500000 MHz|

‘Center 826.5 MHz Span 10 MHz, CFS ‘Center 836.5 MHz 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
Auto Man Auto Man
O pied Bandwid o Fo dB O pied Bandwid o Fo dB
4.49 Freq Offset| 8.96 Freq Offset,
a eq 0 of OBW Po 99.00 ¢ 0Hz a eq 0 a10 of OBW Po 99.00 ° 0Hz
dB Bandwid 80 dB 6.00 dB dB Bandwid 2 dB 6.00 dB
usc STATUS usc STATUS
15MHz / QPSK
[ Keyright Spactrum Anslyar - Occupied B =
AL z e N 15:18:30 PM 2902, 2018
enter Freq 836.500000 Center Freq: 835500000 MHz Radio Std: None
e Trig: Free Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS
Ref Offset 23 dB
Ref 43.00 dBm
Center Freq|

s

Span 30 MHz

#VBW 1 MHz #Sweep 300 ms|

STATUS

838,600000 MHz|

CF Step
3.000000 MHz|

Auto Man

Freq Offset|
0 Hz|
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[BUREALU |
VERITAS

4.4.4 Test Result (Occupied Bandwidth)

99% Occupied Bandwidth (MHz)
Channel Freq. (MHZz)
WCDMA
4132 826.4 4.12
4182 836.4 4.13
4233 846.6 4.13
Spectrum Plot of Worst Value
WCDMA
Vawsgbme o Wener

) Eron

”qu §38.47 MHz

T
Center 836.4 MHz 1 MHz/

Span 10 MHz
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LTE Band 5

Channel Bandwidth 1.4MHz

Channel Bandwidth 3MHz

99% Occupied Bandwidth

Frequency (MHZ)

Channel

99% Occupied Bandwidth

Frequency (MHZ)

Channel

(MHz)

QPSK | 16QAM | 64QAM

(MHz)

QPSK | 16QAM | 64QAM

20407 824.7 1.09 1.09 1.09

20415 825.5 2.70 2.70 2.70

20525 836.5 1.09 1.09 1.09

20525 836.5 2.70 2.70 2.70

20643 848.3 1.09 1.09 1.09

20635 847.5 2.70 2.70 2.70

Channel Bandwidth 5MHz

Channel Bandwidth 10MHz

99% Occupied Bandwidth

Frequency (MHz)

Channel

99% Occupied Bandwidth

Frequency (MHz)

Channel

(MHz)

QPSK | 16QAM | 64QAM

(MHz)

QPSK | 16QAM | 64QAM

20425 826.5 4.49 4.49 4.49

20450 829 8.97 8.97 8.96

20525 836.5 4.49 4.49 4.49

20525 836.5 8.96 8.97 8.96

20625 846.5 4.49 4.49 4.49

20600 844 8.96 8.96 8.96

Spectrum Plot

of Worst Value

1.4MHz / QPSK

3MHz / QPSK

[ Feysight Spectrum Analyzer - Dccupied BV
RL " 01:48:15 PMMar 31, 20

Radio Std: None.

NSE I 18
Center Freq: 824.700000 MHz
AvglHold: 111

e Trig: Free Run
SFGainLow  #Aten: 30 dB Radio Device: BTS

Ref Offset 229 dB
Ref 42.90 dBm

Center Freq|
824700000 MHz|

e T e, S LN P

| fm Fieysight Spectnum Analyzer - Occupied BV

L 05:16:42 PM 20708, 2018

Genter Freg: 625.500000 MHz Radio Std: None.

AvglHold: 111

o Trig: Free Run
#FGainLow _ #Anen: 30 dB Radio Device: BTS

Ref Offset 229 dB
Ref 42.90 dBm

| — i

‘Center 824.7 MHz ‘Span 3 MHz CF Step| ‘Center 825.5 MHz ‘Span 6 MHz
HiRes BW 30 kHz #VBW 100 kHz #Sweep 300 ms| BRIyt ll #Res BW 62 kHz #VBW 200 kHz #Sweep 300 ms|
Auto Man
0 0
08 Detector|
Freq Offset| ryiminyd
OB 99.00 % 0 Hz) 0 OB 00 Auto Man
6.00 dB 00
usc STATUS usc STAT
[ Keyright Spactrum Anslyar - Occupied B e = Kersight Spectnum Analyzer - Occupied B
AL z e N 02:44:01 PMMar 31, 2018 AL e N 12:52.09 PMMar 31, 2018
6.500000 Center Freq: 826500000 MHz Radio Std: None §29.000000 Center Freq: 829.000000 MHz 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 229 dB Ref Offset 229 dB
Ref 42.90 dBm Ref 42.90 dBm
Center Freq| Center Freq|

826,500000 MHz|

‘Center 826.5 MHz Span 10 MHz, CF Step|
HiRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms| 1.000000 MHz,
Auto Man

Freq Offset|
0 Hz

s

829,000000 MHz|

ICenter 829 MHz Span 20 MHz, CoF
HiRes BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2.000000 MHz
Auto Man

0
Freq Offset|
OB 00 0Hz
00
usc
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LTE CA_5C (5+10MHz)

99% Occu

Channel FREQ. (MHz) | Bandwidth (MHz)

pied

QPSK

20528+20600 | 836.8+844 13.85

Spectrum Plot of Worst Value

—
[ Keysight Spectrum Anshyzer - Occupied BW

o= R 2 05:22:58 PN May 16, 2018

Center Freq 841.650000 MHz 0 MHz Radio Std: Nene
AvglHold: 111

Radio Device: BTS

Ref Offset 16.77 dB
Ref 36.77 dBm

‘Center 841.7 MHz Span 20 MHz
#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms|

Occupied Bandwidth Total Power

13.850 MHz
Transmit Freq Error -161.82 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.44 MHz x dB -26.00 dB

LTE CA_5C (10+10MHz)

99% Occu

Channel | FREQ. (MHz) | Bandwidth (MH2)

pied

QPSK

2501+2600 834.1+844 18.84

Spectrum Plot of Worst Value

[ Keysight Spectrum Analyzer - Dccupied BW
AL

! NSE-IN 05:45:31 P May 28, 2018
Center Freq 833.950000 MHz Center Freq: 833.850000 MHz Radio Std: None

=+= Trig: Free Run AvglHold: 1/1
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 16.77 dB
Ref 36.77 dBm

‘Center 834 MHz Span 40 MHz|
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms|

Occupied Bandwidth Total Power 22.7 dBm
18.839 MHz

Transmit Freq Error 7.859 kHz % of OBW Power 99.00 %

x dB Bandwidth 19.91 MHz x dB -26.00 dB

Center Freq
833.960000 MHz
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LTE Band 26
Channel Bandwidth 1.4MHz Channel Bandwidth 3MHz
99% Occupied Bandwidth 99% Occupied Bandwidth
Channel Frt(al\cjltﬁezr;cy (MHZ) Channel Fr?&ll{'ezr;cy (MH2Z)
QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM
26797 824.7 1.09 1.09 1.09 26805 825.5 2.70 2.70 2.70
26915 836.5 1.09 1.09 1.09 26915 836.5 2.70 2.70 2.70
27033 848.3 1.09 1.09 1.09 27025 847.5 2.70 2.69 2.70
Channel Bandwidth 5MHz Channel Bandwidth 10MHz
99% Occupied Bandwidth 99% Occupied Bandwidth
Channel Fr((el\(jll;'ezr;cy (MHz) Channel Fr((a&laezr)\cy (MHz)
QPSK | 16QAM | 64QAM QPSK | 16QAM | 64QAM
26815 826.5 4.49 4.49 4.49 26840 829 8.96 8.97 8.96
26915 836.5 4.49 4.49 4.49 26915 836.5 8.96 8.96 8.96
27015 846.5 4.49 4.49 4.49 26990 844 8.96 8.96 8.96
Channel Bandwidth 15MHz
99% Occupied Bandwidth
Channel Fr?&iezr)]cy (MH2)
QPSK | 16QAM | 64QAM
26865 831.5 13.44 13.44 13.43
26915 836.5 13.45 13.44 13.43
26965 841.5 13.45 | 13.44 | 13.43
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Spectrum Plot of Worst Value

1.4MHz / QPSK

3MHz / QPSK

[ Feysight Spectrum Analyzer - Dccupied BV
RL R

Ref Offset 23 dB
Ref 43.00 dBm

| I ——

‘Center 824.7 MHz

#AFGaimLow

isE 1N 14:39:59 PM 20702, 2018
Center Freq: 624.700000 MHz Radio Std: None.

Run Avg|Hold: 111

Radio Device: BTS

= [ Keysight Spectnum Analyzer - Occupied 89
AL
enter Freq 8 00000
Ref Offset 23 dB
Ref 43.00 dBm
Center Freq|

824,700000 MHz|

#FGainiLow

e N 14:49:25 PM 29102, 2018
Center Freq: 825500000 MHz Radio
Run Avg|Hold: 111

Radio Device: BTS

Center Freq|
826 500000 MHz|

826,500000 MHz|

Res BW 30 kHz #VBW 100 kHz SOUCDFOU KHzl #VBW 200 kHz wﬁ;m
Auto Man Auto Man
O pied Bandwid o Fo dB O pied Bandwid o Fo dB
0859 Freq Offset| 00 Freq Offset|
a eq 0 0 Po OHz a eq 0 0 0 Po 99 0 Hz
dB Bandwid dB 6.00 dB dB Bandwid 9 dB 6.00 dB
usc STATUS' usc STATUS
[ Keyright Spactrum Anslyar - Occupied B = [ Keyright Spactrum Anslyar - Occupied B =
AL z e N 15.01:37 PM 2902, 2018 AL e N 15:16:23 PM 29102, 2018
enter Freq 826.500000 Center Freq: 826500000 MHz Radio Std: None enter Freq §29.000000 Center Freq: 829.000000 MHz 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 23 dB Ref Offset 23 dB
Ref 43.00 dBm Ref 43.00 dBm
Center Freq| Center Freq|

829,000000 MHz|

s

Span 30 MHz

#VBW 1 MHz #Sweep 300 ms|

STATUS

838,600000 MHz|

CF Step
3.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

Span 10 MHz, CFS ICenter 829 MHz Span 20 MHz, CFS
#VBW 300 kHz #Sweep 300 ms| S | [#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms| 2.000000 MHz
Auto Man Auto Man
0 pied Band d 0 Po dB O pied Band d 0 Po dB
4.4869 Freq Offset| 8.96 Freq Offset,
a eq 0 818 of OB Po 99.00 9 0 Hz| a eq 0 4 of OB Po 99.00 ¢ 0Hz,
dB Bandwid 80 dB 6.00 dB dB Bandwid 2 dB 6.00 dB
usc STATUS usc STATUS
15MHz / QPSK
[ Keyright Spactrum Anslyar - Occupied B =
AL z e N 15:18:30 PM 2902, 2018
enter Freq 836.500000 Center Freq: 835500000 MHz Radio Std: None
e Trig: Free Run Avg|Hold: 111
#FGain:low  #Aen: 30 dB Radio Device: BTS
Ref Offset 23 dB
Ref 43.00 dBm
Center Freq|
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45 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.

Report No.: RF180321E03 Page No. 54/ 149 Report Format Version: 6.1.1




45.4 Test Results

WCDMA

Channel

4132

REW 100 KAz THAVVEW e i) REW 100 k2 MIAVVEN e )
Ve 200 iz 1364 d8m VEW 200 kiz 1342 d8m
43 RET430Bm Att 3048 SWT5ms 824.000000 MHz 4. RET43dBm Att 30 dB SWT 5 ms 849.000000 MHz
D1 -13.00 dRn ]

‘l R T ETP

1

T
Center 824 MHz

! [6uREAL ]
Span 10 MHz

T
Center 849 MHz
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LTE Band 5
Channel Bandwidth 1.4MHz
Channel 20407 [1RB Channel 20643 [1RB
[ Weysight Spectnum Analyzer - Swept S4 S| [ Fersighe Spectnam Analyzer - Swept S4 =
7 §24.000000000 Avg Type: Log-Pwr > 849.000000000 Avg Typs: Log-Par ey
PNO: Wide C,t 174 Free Run PHO: Wide Lot T1iG: Free Run
\FGainLow  #Atten: 30 6B iFGain-Low ©__#Atten: 30 B
NextPeak| 9 NextPeak|
Next Pk Right| Next Pk Right|
Next Pk Left| Next Pk Left|
Marker Deita Marker Deita
Mkr—CF| Mkr—CF
Mkr—Ref Lvi| Mkr—RefLvl|
More| More|
: 0000 pan 1.000 10f2 =T
#Res BW 30 BW 100 p 1.000 s {1001 p
uss TATUS
Channel 20407 6 RB Channel 20643
[ Veysight Spectnum Analyzer - Swept S4 S| [ Fersight Spectnam Analyzer - Swept S4 =
k 8 z 000000000 Avg Type: Log-Pwr k 849.000000000 Avg Type: Log-Pwr
PNO: Wide . 1714 FreeRun PNO: Wide C, 17 Free Run
\FGainLow  #Atten: 30 6B iFGain-Low ©__#Atten: 30 B
NextPeak| 9 NextPeak|
0 -‘- ac 0 -‘- ao
Next Pk Right| Next Pk Right|
Next Pk Left| Next Pk Left|
Marker Deita Marker Deita
Mkr—CF Mkr—CF
Mkr—Ref Lvi| Mkr—RefLvl|
More| More|
10f2 10f2

STATUS
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LTE Band 5

Channel Bandwidth 3MHz

Channel 20415

‘1 RB Channel

20635

1RB

[ Keysight Spectrum Analyzer - Swept SA
AL

er 1 824.000000000

0 | fm Feysight Spectnum Analyzer - Swept 54
AL

[

Avg Type: Log-Pwr er 1 849.000000000

0 M dpr 08, 2018

Avg Type: Log-Pwr

PNO: Wide , 1719 Free Run PNO: Wide C,) 17i: Free Run
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Next Peak| Next Peak|
Next Pk Right| Next Pk Right|
Next Pk Left| Next Pk Left|
Marker Delta Marker Delta
Mkr—CF Mkr—CF
MKr—RefLvl| MKr—RefLvl|
More| More|
i 1072 10f2
=
Channel 20415 Channel 20635 15 RB

[ Keysight Spectrum Analyzer - Swept SA
AL

Marker 1 824.000000000 MHz .
BNC: Wide o Trig: Free Run
IFGainLow __ #Atten: 30 dB

Ref Offset 229 dB
Ref 42.90 dBm

Center 824.0000 MHz
#Res BW 62 kHz #VBW 200 kHz

[ Keysight Spectrum Analyzer - Swept SA
AL

Peak Search

Mkr1 824.000 MHz R Eask

Ref Offset 229 dB
-23.076 dBm of 42,00 d

Ref 42.90 dBm

Next Pk Right|

Next Pk Lefi|

Mkr—RefLv|

Center 849.0000 MHz
#Res BW 62 kHz

Span 1.000 MHz
#Sweep 1.000 s {1001 pts)

Marker 1 849.000000000 MHz
Pl

NO: ide Ly Trig: Free Run
IFGain:Low #Atten: 30 dB

#VBW 200 kHz

Peak Search

Mkr1 849.000 MHz R Eask
-22.007 dBm

Next Pk Right|

Next Pk Left|

Span 1.000 MHz
#Sweep 1.000 s {1001 pts)
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LTE Band 5

Channel Bandwidth 5MHz

Channel 20425

Channel

20625

1RB

[ Keysight Spectrum Analyzer - Swept SA
AL

er 1 824.000000000

0 | fm Feysight Spectnum Analyzer - Swept 54
AL

er 1 849.000000000

Avg Type: Log-Pwr

PNO: Wide , 1719 Free Run PNO: Wide C,) 17i: Free Run
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Next Peak| Next Peak|
Next Pk Right| Next Pk Right|
Next Pk Left| Next Pk Left|
Marker Delta Marker Delta
Mkr—CF Mkr—CF
MKr—RefLvl| MKr—RefLvl|
More| More|
i 1072 10f2
=
Channel 20425 Channel 20625 25 RB

[ Keysight Spectrum Analyzer - Swept SA
AL

Marker 1 824.000000000 MHz i
PNO: Wide Ly TTig: Frae Run
#Atten: 30 dB

IF Gain:Low

Ref Offset 229 dB
Ref 42.90 dBm

Center 824.0000 MHz

#Res BW 100 kHz #VBW 300 kHz

[ Keysight Spectrum Analyzer - Swept SA
AL

PeakSearch  § yjaricer 1 849.000000000 MHz
[

Next Peak|

Ref Offset 229 dB

Mkr1 824.000 MHz
-24. d Ref 42.90 dBm

Bm

Next Pk Right|

Next Pk Lefi|

Mkr—RefLv|

Center 849.0000 MHz
#Res BW 100 kHz

Span 1.000 MHz
#Sweep 1.000 s {1001 pts)

IFGain:Low

NO: Wide Ly Trig: Fres Run

#Atten: 30 dB

#VBW 300 kHz

Peak Search

Mkr1 849.000 MHz R Eask

-25.999 dBm

Next Pk Right|

Next Pk Left|

Mkr—RefLvl

Span 1.000 MHz
#Sweep 1.000 s {1001 pts)
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LTE Band 5

Channel Bandwidth 10MHz

Channel 20450 1RB Channel 20600 1RB
e S i [ —— =
e 8 000000000 S ];ivmfr-:;';;" Avg Type: Log-Pwr ™ e 849.000000000 N ];ivmfr-:;';;" Avg Type: Log-Pwr
— ‘ NextPeak — ‘ NextPeak
Next Pk Right| Next Pk Right|
Next Pk Lefi Next Pk Left]
Marker Delta Marker Delta
Mkr—CF Mkr—CF
MKr—RefLvl| MKr—RefLvl|
More| More|
) 10f2 10f2
Channel 20450 Channel 20600 50 RB

[ Keysight Spectrum Analyzer - Swept SA
AL

Marker 1 824.000000000 MHz
PNO: Wide 1
1FGain:Low

Peak Search

Avg Type: Log-Pwr
Trig: Free Run
#Atten: 30 4B

Mkr1 824.000 MHz NextPeak

Ref Offset 229 dB 25.562 dBm

Ref 42.90 dBm

Next Pk Right|

Next Pk Lefi|

Mkr—RefLv|

Center 824.0000 MHz
#Res BW 200 kHz

Span 1.000 MHz
#Sweep 1.000 s {1001 pts)

#VBW 1.0 MHz

[ Keysight Spectrum Analyzer - Swept SA
AL

Marker 1 849.000000000 MHz
Pl

Ref Offset 229 dB
Ref 42.90 dBm

Center 849.0000 MHz
#Res BW 200 kHz

NO: Wide Lyt
IFGain:Low

Trig: Fres Run
#Atten: 30 dB

#VBW 1.0 MHz

Mkr1 849.000 MHz
-26.719 dBm

Span 1.000 MHz
#Sweep 1.000 s {1001 pts)

Peak Search

Next Peak|

Next Pk Right|

Next Pk Left|

Mkr—RefLvl
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