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1 Certificate of Conformity

Product: 5G WWAN Module
Brand: Foxconn
Test Model: T99W175
Sample Status: Engineering Sample
Applicant: Hon Lin Technology Co., Ltd.
Test Date: Feb. 11 ~ Feb. 25, 2020

Standards: FCC Part 90, Subpart |, R, S

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 RF characteristics under the conditions specified in this report.

?Ef’fl ¢ Clu~

Prepared by : , Date: Mar. 16, 2020
Pettie Chen / Senior Specialist

)
[/ |
l/7 // ./
Approved by : Y i a2 CZHKXR , Date: Mar. 16, 2020
LV Yy VN

Bruce Chen / Senior Project Engineer
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2 Summary of Test Results

LTE Band 14
Applied Standard: FCC Part 90 & Part 2
e Test ltem Result Remarks
Clause
21046 Effective Radiated Power Pass Meet the requirement of limit
90.542 (a) 9 :
2.1047 Modulation Characteristics Pass Meet the requirement.
2.1055 o . -
90.539 (d) Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth (*) Pass Meet the requirement of limit.
90.543 (e) Emission Masks Pass Meet the requirement of limit.
2.1051
90.543 (e) (2) & | Band Edge Measurements Pass Meet the requirement of limit.
3)
2.1051 . . . -
90.543 (c) & () Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
| Radiated Spurious Emissions Pass Minimum passing margin is -11.0dB at

90.543 (c) & (f)

30.00MHz.

1581.00MHz.
LTE Band 26
Applied Standard: FCC Part 90 & Part 2
FOC Test Item Result Remarks
Clause
2.1046 Effective Radiated Power Pass Meet the requirement of limit
90.635(b) q :

2.1047 Modulation Characteristics Pass Meet the requirement.
301 g?g Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
90.691 Emission Masks Pass Meet the requirement of limit.
301 281 Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
96 691 Radiated Spurious Emissions Pass Minimum passing margin is -27.0dB at

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.
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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 EXpaszSZL)Jr(];)e rtainty
9kHz ~ 30MHz 3.04 dB
Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 3.59dB
200MHz ~1000MHz 3.60 dB
1GHz ~ 18GHz 2.29 dB
Radiated Emissi bove 1 GH
adiated Emissions above z 18GHz ~ 40GHzZ 229 dB

Report No.: RF200109E02-3 Page No.6/78 Report Format Version: 6.1.1
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2.2 Test Site and Instruments

Description &

Model No. Serial No. Cal. Date Cal. Due

Manufacturer
Test Receiver
ROHDE & SCHWARZ ESCI 100424 Dec. 31, 2019 | Dec. 30, 2020
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100040 Sep. 23, 2019 | Sep. 22, 2020
Spectrum Analyzer
KEYSIGHT N9030B MY57140953 Jul. 03, 2019 | Jul. 02, 2020
Radio Communication MT8821C 6261806803 Jan. 18, 2020 | Jan. 17, 2021
Analyzer Anritsu
MXG Vector signal N5182B MY53050162 Jan. 14, 2020 | Jan. 13, 2021
generator Agilent
BILOG Antenna
SCHWARZBECK VULB9168 9168-158 Nov. 08, 2019 | Nov. 07, 2020
BILOG Antenna
SCHWARZBECK VULB9168 9168-155 Nov. 11, 2019 | Nov. 10, 2020
HORN Antenna
SCHWARZBECK BBHA 9120D 9120D-1170 Nov. 24, 2019 | Nov. 23, 2020
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 24, 2019 | Nov. 23, 2020
Loop Antenna
TESEQ HLA 6121 45745 Jul. 01, 2019 | Jun. 30, 2020
Preamplifier
Agilent 8447D 2944A10631 Jul. 11,2019 | Jul. 10, 2020
(Below 1GHz)
Preamplifier
KEYSIGHT 83017A MY53270295 Jun. 11, 2019 | Jun. 10, 2020
(Above 1GHz)
RF Coaxial Cable
WOKEN 8D-FB Cable-CH4-01 Aug. 20, 2019 | Aug. 19, 2020
With 5dB PAD
E'I\:/Igloamal Cable EMC102-KM-KM-3000 150929 Aug. 20, 2019 | Aug. 19, 2020
E'I\:/Igloamal Cable EMC102-KM-KM-600 150928 Aug. 20, 2019 | Aug. 19, 2020
RF signal cable
HUBER+SUHNER SUCOFLEX 104 MY 13380+295012/04 | Jul. 11,2019 | Jul. 10, 2020
RF signal cable
HUBER+SUHNER SUCOFLEX 104 Cable-CH4-03 (250724) | Jul. 11,2019 | Jul. 10, 2020
Software ADT_Radiated
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower MA 4000 010303 NA NA
inn-co GmbH
Antenna Tower Controller
BV ADT AT100 AT93021703 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
Standard Temperature
And Humidity Chamber MHU-225AU 920842 May 31, 2019 | May 30, 2020
JFW 20dB attenuation 50HF-020-SMA NA NA NA
E[SEGRMS Clamp Meter 325 31130711WS May 21, 2019 | May 20, 2020
DC power supply U8002A MY56330015 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 test was performed in HwaYa Chamber 4.
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3 General Information

3.1 General Description of EUT
Product 5G WWAN Module
Brand Foxconn
Test Model TO9W175

Sample Status

Engineering Sample

Power Supply 5 Vdc (Host equipment)
Rating 3.135Vdc~3.63Vdc (Module)
Modulation Type QPSK, 16QAM, 64QAM
LTE Band 14 (Channel Bandwidth 5MHz) | 790.5MHz ~ 795.5MHz
LTE Band 14 (Channel Bandwidth 10MHz) | 793MHz
Operating LTE Band 26 (Channel Bandwidth 1.4MHz)| 814.7MHz ~ 823.3MHz
Frequency LTE Band 26 (Channel Bandwidth 3MHz) | 815.5MHz ~ 822.5MHz
LTE Band 26 (Channel Bandwidth 5MHz) | 816.5MHz ~ 821.5MHz
LTE Band 26 (Channel Bandwidth 10MHz) | 819.0MHz
QPSK 16QAM 64QAM
. 437.522mW 377.572mW | 266.073mW
LTE Band 14 (Channel Bandwidth 5MHz) (26.41dBm) (25.77dBm) | (24.25dBm)
. 425.598mW 364.754mW | 244.906mW
LTE Band 14 (Channel Bandwidth 10MHz) (26.29dBm) (25.62dBm) | (23.89dBm)
. 366.438mW 320.627mW | 226.464mW
Max. ERP Power |-TE Band 26 (Channel Bandwidth 1.4AMHz)| )5 5448m) | (25.06dBm) | (23.55dBm)
. 365.595mW 336.512mW | 224.905mW
LTE Band 26 (Channel Bandwidth 3MHz) (25.63dBm) (25.27dBm) | (23.52dBm)
. 378.443mW 325.087mW | 229.087mW
LTE Band 26 (Channel Bandwidth 5MHz) (25.78dBm) (25.12dBm) | (23.60dBm)
. 358.096mW 337.287mW | 220.800mW
LTE Band 26 (Channel Bandwidth 10MHZz) (25.54dBm) | (25.28dBm) | (23.44dBm)
QPSK 16QAM 64QAM
LTE Band 14 (Channel Bandwidth 5MHz) 4M49G7D 4M49D7W | 4M49D7W
Emission LTE Band 14 (Channel Bandwidth 10MHz) | 8M96G7D 8M96D7W | 8M96D7W
Des?snc;tor LTE Band 26 (Channel Bandwidth 1.4MHz)| 1M09G7D 1MOOW7D | 1MO9W7D
9 LTE Band 26 (Channel Bandwidth 3MHz) 2M70G7D 2M70W7D | 2M70W7D
LTE Band 26 (Channel Bandwidth 5MHz) 4M49G7D 4M49W7D | 4M49WT7D
LTE Band 26 (Channel Bandwidth 10MHz) | 8M95G7D 8M95W7D | 8M95W7D
Antenna Type Refer to Note as below
Antenna Connector | Refer to Note as below
Accessory Device | NA
Cable Supplied NA
Note:
1. There are four Difference HW of T99W175.
Brand Model HW
1. 3G+LTE+Sub6+eSIM
2. 3G+LTE+Sub6 only w/o eSIM
Foxconn TOOW17S 3. 3G+LTE+Sub6+eSIM+GNSS connector
4. 3G+LTE+Sub6 only+w/o eSIM+GNSS connector

*After pre-testing, “HW: 1. 3G+LTE+Sub6+eSIM” is the worst for the final tests.
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2. The followin

antennas were provided to the EUT.

RF

Antenna

Antenna No. | Chain Brand Model Net rgr:egu(ﬁﬁi) Ar_:_ten:a Co_ane;:tor
No. Gain(dBi) 9 yp yp
1 WHAYU | C107-511720-A 4.41 660~803 PCB I-PEX
3.81 791~960
2 WHAYU | C107-511721-A 403 1447 9~1606 PCB I-PEX
4.27 1710~2170
3 WHAYU | C107-511722-A 5 31 2500~2690 PCB I-PEX
2.99 2300~2400
4 WHAYU | C107-511723-A 0.92 3500~3700 PCB I-PEX
5 WHAYU | C107-511724-A 6.45 5150~5925 PCB I-PEX
6 WHAYU | C107-511725-A 4.89 3400~3700 PCB I-PEX
7 AVX 5000106-R1-X01 2.91 699~803 Monopole I-PEX
8 AVX 5000107-R1-X01 2.59 791~960 Monopole I-PEX
9 AVX 5000108-R1-X01 2.85 1427~1610 Monopole I-PEX
2.23 1710~2200
10 AVX 5000109-R1-X01 294 5150~5925 Monopole I-PEX
11 AVX 5000110-R1-X01 0.9 2300~2690 Monopole I-PEX
12 AVX 5000111-R1-X01 0.87 3300~5000 Monopole I-PEX
0.4 698-821
-1.61 824-960
0.39 1425-1515
Tx1/ . 2.95 1710-2200
Rx1 Ethertronics 5003806 198 2300-2690 PIFA I-PEX
0.38 3300-4200
0.83 4400-5000
2.31 5150-5925
-2.24 716-821
-4.52 824-960
2.87 1425-1515
2.99 1557-1610
13 Rx2 |Ethertronics 5003807 2.93 1805-2200 PIFA I-PEX
2.91 2300-2690
2.23 3300-4200
-0.85 4400-5000
-3.04 5150-5925
2.21 1710-2200
Tx2/ . 2.25 2300-2690
Rx3 Ethertronics 5003806 _0.45 3300-4200 PIFA I-PEX
2.6 4400-5000
1.38 1805-2200
. 2.87 2300-2690
Rx4 |Ethertronics 5003700 06 3300-4200 PIFA I-PEX
-2.09 4400-5000
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e P Frequency Antenna | Connector
Antenna No. | Chain Brand Model Net range (MHz) Type Type
No. Gain(dBi)
2.4 880~960
2.2 1020~2170
Ant. 0 Master 2.9 2545~2595
(TX/IRX)|  Wave NA 2.9 3565~3600 PCB -PEX
2.9 3900~4000
NA GPS
NA 880~960
2.2 1020~2170
Ant. 2 Master 2.8 2545~2595
(TX/RX)|  Wave NA 2.9 3565~3600 | CB I-PEX
2.8 3900~4000
14 NA GPS
NA 880~960
53 1020~2170
Ant. 1 Master 51 2545~2595
RX) | Wave NA 4.3 3565~3600 | CB -PEX
4.5 3900~4000
NA GPS
1.3 880~960
6.8 1020~2170
Ant. 3 Master 3.7 2545~2595
(RX) Wave NA 6.4 3565~3600 PCB -PEX
6.2 3900~4000
3.7 GPS
*The antenna for the final tests as following table.
Band Antenna
2 Antenna 3
WCDMA 4 Antenna 3
5 Antenna 2
2 Antenna 3
4 Antenna 3
5 Antenna 2
7 Antenna 3
12 Antenna 1
13 Antenna 1
14 Antenna 1
17 Antenna 1
LUz 25 Antenna 3
26 Antenna 2
30 Antenna 4
66 Antenna 3
71 Antenna 1
38 Antenna 3
41 Antenna 3
48 Antenna 4
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3.2 Configuration of System under Test
Fixture (C)
Adapter (B) () =
B Remote site
Radio
Communication
Analyzer (A)
3.2.1 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. FCC ID Remarks

Radio
A. Communication Anritsu MT8821C 6261806803 NA -
Analyzer

B. Adapter LITEON PA-1050-39 NA NA -

C. Fixture NA NA NA NA Provided by client.
Note:

1. All power cords of the above support units are non-shielded (1.8m).
2. ltem A acted as a communication partner to transfer data.

ID Descriptions Qt Length (m) Shielding Cores (Qty.) Remarks
ipti L L
P & < (Yes/No) .
1. |USB cable 1 1.5 Y 0 -
Report No.: RF200109E02-3 Page No. 11/78 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
Z-plane. Following channel(s) was (were) selected for the final test as listed below.

LTE Band 14
oL Available Channel
Configure Test item h | Tested channel Bandwidth Modulation Mode
Mode channe andwidt
TRB /0 RB Offset
1RB/ 12 RB Offset
23305(790.5MHz), 1 RB/ 24 RB Offset
23305 to 23355 | 23330(793.0MHz), 5MHz QPS&’&:&” ""| 12 RB /0 RB Offset
23355(795.5MHz) 12 RB /6 RB Offset
12 RB /13 RB Offset
25 RB / 0 RB Offset
- ERP 1RB /0 RB Offset
1 RB/ 24 RB Offset
1 RB/ 49 RB Offset
23330 23330(793.0MHz) | 1oMHz | QPSK/16QAM/ 55 pR /0 RB Offset
64QAM 25 RB / 12 RB Offset
25 RB / 25 RB Offset
50 RB / 0 RB Offset
Modulation QPSK/ 16QAM /
- Chaoduiaton 23330 23330(793.0MHz) |  10MHz ey 50RB / ORB Offset
23305 to 23355 | 25905(790.5MHz), 5MHz QPSK 25RB / ORB Offset
. 23355(795.5MHz)
- Frequency Stability
23330 23330(793.0MHz) |  10MHz QPSK 50RB / ORB Offset
23305(790.5MHz),
23305 to 23355 | 23330(793.0MHz), 5MHz QPS&S:&’*"" I'| 25RB / 0RB Offset
; Occupied Bandwidth 23355(795.5MHz)
23330 23330(793.0MHz) |  1oMHz | QPSK/1BQAM/ | 5hpn ) 0RB Offset
64QAM
23305(790.5MHz), 1 RB /0 RB Offset
23305 to 23355 | 23330(793.0MHz), 5MHz QPSK 1 RB/ 24 RB Offset
" 23355(795.5MHz) 25RB / ORB Offset
- Emission Mask
1RB /0 RB Offset
23330 23330(793.0MHz) |  10MHz QPSK 1 RB/ 49 RB Offset
50RB / ORB Offset
23305(790.5MHz),
23305 to 23355 | 23330(793.0MHz), 5MHz QPsK 1 RB /12 RB Offset
- Conducted Emission 23355(795.5MHz)
23330 23330(793.0MHz) |  10MHz QPsK 1 RB/ 24 RB Offset
Radiated Emission
- T 23305 to 23355 | 23305(790.5MHz) 5MHz QPSK 1RB/ 12 RB Offset
23305(790.5MHz),
Radiated Emission 23305 to 23355 2223;35%(77%3;%%:2) 5MHz QPSK 1 RB/ 12 RB Offset
- above 1GHz (795.5MHz)
23330 23330(793.0MHz) 10MHz QPSK 1 RB /24 RB Offset

Note:

1. The conducted output power for QPSK, 16QAM and 64QAM measured value of QPSK is higher than
16QAM and 64QAM mode. Therefore, only ERP, Modulation Characteristics, and Emission Bandwidth
items had been tested under QPSK, 16QAM and 64QAM modes, the other test items were performed
under QPSK mode only.

2. For radiated emission below 1GHz, select the worst radiated emission (above 1GHz) channel for final

testing.

3. For radiated emission above 1GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest,
5MHz & highest channel bandwidth for final test.
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LTE Band 26
EUT Channel
Configure Test item Available channel Tested channel . Modulation Mode
Bandwidth
Mode
1RB/0 RB Offset
1 RB/ 2 RB Offset
26697 (814.7MHz), 1 RB/ 5 RB Offset
26697 t0 26783 | 26740 (819.0MHz), | 1.4MHz |XSK/16QAMTI 3 g0 RB Offset
26783 (823.3MHz) 640AM 3RB/ 1 RB Offset
3RB /3 RB Offset
6 RB /0 RB Offset
1RB/ 0 RB Offset
1 RB/7 RB Offset
26705 (815.5MHz), 1 RB/ 14 RB Offset
26705 to 26775 26740 (819.0MHz), amHz  |APSK/T6QAMY - gop') 0 RB Offset
26775 (822.5MHz) 64QAM 8 RB / 3 RB Offset
8 RB /7 RB Offset
15 RB / 0 RB Offset
) ERP 1 RB /0 RB Offset
1 RB/ 12 RB Offset
26715 (816.5MHz), 1 RB/ 24 RB Offset
26715 to 26765 26740 (819.0MHz), 5MHz QPS6K4’Q1A63AM 'I' 12RB/0RB Offset
26765 (821.5MHz) 12 RB/ 6 RB Offset
12 RB/ 13 RB Offset
25 RB / 0 RB Offset
1RB/0 RB Offset
1 RB/ 24 RB Offset
1 RB/ 49 RB Offset
26740 26740 (819.0MHz) 10MHz  |APSK/16QAMTI 55 2B 10 RB Offset
64QAM 25 RB / 12 RB Offset
25 RB / 25 RB Offset
50 RB / 0 RB Offset
i Modulation 26740 26740 (819.0MHz) | 1oMHz | APSK/1EQAMIN 54 oe ) 0 RB Offset
Characteristics 64QAM
26697 (814.7MHz),
26697 to 26783 26783 (823.3MH) 1.4MHz QPSK 6 RB / 0 RB Offset
26705 (815.5MHz),
_ Frequency 26705 to 26775 26775 (825 5MH) 3MHz QPSK 15 RB/ 0 RB Offset
Stability 26715 (816.5MHz),
26715 to 26765 26765 (521.5MHi) 5MHz QPSK 25 RB /0 RB Offset
26740 26740 (819.0MHz) 10MHz QPSK 50 RB / 0 RB Offset
26697 (814.7MHz),
26697 to 26783 26740 (819.0MHz), 1aMHz  |APSK/T6QAMY| 5 op /0 RB Offset
26783 (823.3MHz) 64QAM
26705 (815.5MHz),
. 2670510 26775 | 26740 (819.0MHz), aMHz | QPSK/T6QAMY) 45 2R 0 RB Offset
. Occupied 26775 (822.5MHz) 64QAM
Bandwidth 26715 (816.5MHz), QPSK / 160AM /
26715 to 26765 26740 (819.0MHz), 5MHz 25 RB /0 RB Offset
26765 (821.5MHz) 64QAM
26740 26740 (819.0MHz) 10MHz  |APSK/16QAMTI 5 2B 1 0 RB Offset
64QAM
26697 (814.7MHz),
26697 t0 26783 | 26740 (819.0MHz), | 1.4MHz |TSK/16QAM/ (15 i ;8 i ggz‘;
26783 (823.3MHz) 64QAM
26705 (815.5MHz),
26705 to 26775 26740 (819.0MHz), amHz | QPSK/16QAMY 115?3/ /OOF;BB%‘C:?:;
- Emission Masks 26775 (822.5MHz) 64QAM
26715 (816.5MHz),
26715 to 26765 26740 (819.0MHz), sMHz | QPSK/16QAMY 215':;{88’ /OOF;BB%?:;
26765 (821.5MHz) 64QAM
QPSK/16QAM/| 1 RB/0 RB Offset
26740 26740 (819.0MHz) 10MHz S4QAN 50 RB / 0 RB Offest
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EUT

Configure Test item Available channel Tested channel Chanr.1el Modulation Mode
Bandwidth
Mode
26697 (814.7MHz),
26697 to 26783 26740 (819.0MHz), 1.4MHz QPSK 1 RB /2 RB Offset
26783 (823.3MHz)
26705 (815.5MHz),
Conducted 26705 to 26775 26740 (819.0MHz), 3MHz QPSK 1 RB/ 14 RB Offset
- Emission 26775 (822.5MHz)
26715 (816.5MHz),
26715 to 26765 26740 (819.0MHz), 5MHz QPSK 1 RB /12 RB Offset
26765 (821.5MHz)
26740 26740 (819.0MHz) 10MHz QPSK 1 RB /0 RB Offset
Radiated
- Emission 26715 to 26765 26697 (814.7MHz) 5MHz QPSK 1 RB/ 12 RB Offset
Below 1GHz
26697 (814.7MHz),
26697 to 26783 26740 (819.0MHz), 1.4MHz QPSK 1 RB /2 RB Offset
Radiated 26783 (823.3MHz)
_ Emission 26715 (816.5MHz),
Above 1GHz 26715 to 26765 26740 (819.0MHz), 5MHz QPSK 1 RB /12 RB Offset
26765 (821.5MHz)
26740 26740 (819.0MHz) 10MHz QPSK 1 RB /0 RB Offset
Note:

1. For radiated emission above 1GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest,
5MHz & highest channel bandwidth for final test.
2. For radiated emission below 1GHz, select the worst radiated emission (above 1GHz) channel for final

testing.

3. The conducted output power for QPSK, 16QAM and 64QAM, measured value of QPSK is higher than
16QAM and 64QAM mode. Therefore, only ERP, Modulation Characteristics and Emission Bandwidth had
been tested under QPSK, 16QAM and 64QAM modes, the other test items were performed under QPSK

mode only.

Test Condition:

Test ltem Environmental Conditions Input Power Tested By
ERP 25deg. C, 70%RH 5Vdc James Yang
Modulation characteristics 24deg. C, 64%RH 5Vvdc James Yang
Frequency Stability 24deg. C, 64%RH 5Vdc James Yang
Occupied Bandwidth 24deg. C, 64%RH 5Vdc James Yang
Emission Mask 24deg. C, 64%RH 5Vdc James Yang
Conducted Emission 24deg. C, 64%RH 5Vvdc James Yang

Radiated Emission gggzg 8 ?8225: 120Vac, 60Hz ﬁ:?sg:;g
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3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards and References

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

Test Standard:

FCC 47 CFR Part 2

FCC 47 CFR Part 90
ANSI/TIA/EIA-603-E 2016
ANSI 63.26-2015

All test items have been performed and recorded as per the above standards.

References Test Guidance:

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D02 Misc Rev Approv License Devices v02r01

All test items have been performed as a reference to the above KDB test guidance.
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4 Test Types and Results
4.1 Output Power Measurement
4.1.1 Limits of Output Power Measurement

LTE Band 14:

The output power shall be according to the specific rule Part 90.635 that “Mobile station are limited to 100
watts e.r.p”.

LTE Band 26:

Control stations and mobile stations transmitting in the 758-768 MHz band and the 788-798 MHz band are
limited to 30 watts ERP. Portable stations (hand-held devices) transmitting in the 758-768 MHz band and the
788-798 MHz band are limited to 3 watts ERP.

4.1.2 Test Procedures

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

ERP or EIRP = PMeas + GT

Where

ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as PMeas, e.g., dBm or dBW)

PMeas measured transmitter output power or PSD, in dBm or dBW
GT gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

4.1.3 Test Setup

Conducted Power Measurement:

COMMUNICATION

SIMULATOR EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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41.4 Test Results
Conducted Output Power (dBm)

LTE Band 14
W MCS Channel 23305 23330 23355
Index Frequency (MHz) 790.5 793 795.5

1 0 23.95 23.91 23.92

1 12 24.15 24.03 24.10

1 24 24.05 23.99 24.03

QPSK 12 0 23.13 23.11 23.08

12 6 23.17 23.15 23.06

12 13 23.07 23.04 22.99

25 0 23.09 23.08 22.96

1 0 23.09 23.19 23.22

1 12 23.08 23.31 23.23

1 24 23.13 23.51 23.12

5M 16QAM 12 0 22.11 22.17 22.04
12 6 22.12 22.11 22.02

12 13 22.03 22.08 22.08

25 0 22.06 22.11 22.00

1 0 21.56 21.85 21.49

1 12 21.50 21.99 21.71

1 24 21.56 21.98 21.75

64QAM 12 20.38 20.33 20.28

12 20.49 20.41 20.36

12 13 20.44 20.45 20.33

25 20.48 20.44 20.27
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LTE Band 14

S MCS Channel 23330
Index Frequency (MHz) 793
1 0 23.97

] o4 24.03

1 49 23.87

QPSK Py 0 22.96
Py 12 23.11

Py o5 23.07

50 22.93

] 23.36

] o4 23.25

1 49 23.28

10M 16QAM 25 0 2154
Py 12 22.08

Py o5 22.10

50 2212

] 21.63

1 24 21.48

1 49 21.57

64QAM 25 0 249
Py 12 20.51

25 o5 20.30

20 0 20.44
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LTE Band 26

RB Size | RB Offset Low Mid High

BW I'r‘:'g; Channel 26697 26740 26783
Frequency (MHz) 814.7 819 823.3

1 0 23.90 23.77 23.62

1 2 23.98 23.90 23.73

1 5 23.84 23.75 23.74

QPSK 3 0 23.95 23.79 23.71
3 1 23.89 23.83 23.83

3 3 23.83 23.82 23.70

6 0 22.99 22.83 22.80

1 0 23.07 23.29 22.88

1 2 23.26 23.40 22.77

1 5 23.16 23.36 22.78

14M | 16QAM 3 0 23.04 22.95 22.87
3 1 23.10 22.89 23.02

3 3 23.03 22.86 2289

6 0 22.07 21.86 21.82

1 0 21.85 21.45 21.49

1 2 21.89 21.55 21.57

1 5 21.78 21.51 2153

64QAM 3 0 21.39 21.47 21.20
3 1 21.39 21.50 21.30

3 3 21.29 21.48 21.30

6 0 20.39 20.46 20.36
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LTE Band 26

W MCS Channel 26705 26740 26775
Index Frequency (MHz) 815.5 819 822.5
1 0 23.95 23.89 23.82

1 7 23.95 23.89 23.89

1 14 23.87 23.81 23.97

QPSK 8 0 23.01 22.93 22.93
8 3 23.05 23.01 23.00

8 7 23.00 22.93 22.81

15 0 23.00 22.96 22.91

1 0 23.61 23.14 23.39

1 7 23.18 23.32 23.46

1 14 23.48 23.30 23.42

3M 16QAM 8 0 22.16 22.04 22.01
8 3 22.12 22.08 22.11

8 7 22.01 21.97 22.11

15 0 22.04 21.82 22.09

1 0 21.56 21.84 21.81

1 7 21.52 21.63 21.75

1 14 21.86 21.68 21.84

64QAM 8 0 20.51 20.49 20.47
8 3 20.54 20.45 20.52

8 7 20.48 20.56 20.45

15 0 20.45 20.48 20.35
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LTE Band 26

W MCS Channel 26715 26740 26765
Index Frequency (MHz) 816.5 819 821.5
1 0 24.04 23.93 23.76

1 12 24.12 23.91 23.93

1 24 24.00 23.91 23.93

QPSK 12 0 23.10 22.99 22.88
12 6 23.05 22.98 22.96

12 13 23.00 22.87 22.91

25 0 22.97 22.95 22.98

1 0 23.15 23.03 23.44

1 12 23.16 22.95 23.46

1 24 22.78 23.03 23.13

5M 16QAM 12 0 22.08 22.08 22.00
12 6 22.13 22.02 22.04

12 13 21.99 21.91 21.89

25 0 22.03 22.01 22.02

1 0 21.38 21.85 21.46

1 12 21.41 21.91 21.51

1 24 21.41 21.94 21.59

64QAM 12 20.42 20.34 20.22
12 20.39 20.43 20.31

12 13 20.40 20.50 20.33

25 20.37 20.39 20.29

Report No.: RF200109E02-3

Page No. 21/78

Report Format Version: 6.1.1




VERITAS

LTE Band 26

— MCS Channel 26740
Index Frequency (MHz) 819

1 0 23.88

1 24 23.57

1 49 23.77

QPSK 25 0 22.99

25 12 22.94

25 25 22.86

50 22.89

1 23.62

1 24 23.50

1 49 23.40

10M 16QAM 25 0 21.91

25 12 21.95

25 25 21.69

50 21.81

1 21.67

1 24 21.78

1 49 21.58

64QAM 25 0 20.40

25 12 20.42

25 25 20.35

50 0 20.45
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ERP Power (dBm)

LTE Band 14

W MCS Channel 23305 23330 23355
Index Frequency (MHz) 790.5 793 795.5
1 0 26.21 26.17 26.18

1 12 26.41 26.29 26.36

1 24 26.31 26.25 26.29

QPSK 12 0 25.39 25.37 25.34
12 6 25.43 25.41 25.32

12 13 25.33 25.30 25.25

25 0 25.35 25.34 25.22

1 0 25.35 25.45 25.48

1 12 25.34 25.57 25.49

1 24 25.39 25.77 25.38

5M 16QAM 12 0 24.37 24.43 24.30
12 6 24.38 24.37 24.28

12 13 24.29 24.34 24.34

25 0 24.32 24.37 24.26

1 0 23.82 24.11 23.75

1 12 23.76 24.25 23.97

1 24 23.82 24.24 24.01

64QAM 12 0 22.64 22.59 22.54
12 6 22.75 22.67 22.62

12 13 22.70 22.71 22.59

25 0 22.74 22.70 22.53

*ERP = Conducted + antenna gain (4.41dBi)-2.15
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LTE Band 14

S MCS Channel 23330
Index Frequency (MHz) 793

1 0 26.23

] o4 26.29

1 49 26.13

QPSK Py 0 25.22

Py 12 25.37

Py o5 25.33

50 25.19

] 25.62

] o4 25.51

1 49 25.54

10M 16QAM 25 0 2429

Py 12 24.34

Py o5 24.36

50 24.38

] 23.89

1 24 23.74

1 49 23.83

64QAM 25 0 225

Py 12 22.77

25 o5 22.56

20 0 22.70

*ERP = Conducted + antenna gain (4.41dBi)-2.15
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LTE Band 26

RB Size | RB Offset Low Mid High

BW I'r‘:'g:( Channel 26697 26740 26783
Frequency (MHz) 814.7 819 823.3

1 0 25.56 25.43 25.28

1 2 25.64 25.56 25.39

1 5 25.50 25.41 25.40

QPSK 3 0 25.61 25.45 25.37
3 1 25.55 25.49 25.49

3 3 25.49 25.48 25.36

6 0 24.65 24.49 24.46

1 0 24.73 24.95 24,54

1 2 24.92 25.06 24.43

1 5 24.82 25.02 24.44

14M | 16QAM 3 0 24.70 24 61 24,53
3 1 24.76 2455 24.68

3 3 24.69 24.52 2455

6 0 23.73 23.52 23.48

1 0 23.51 23.11 23.15

1 2 23.55 23.21 23.23

1 5 23.44 23.17 23.19

64QAM 3 0 23.05 23.13 22.86
3 1 23.05 23.16 22.96

3 3 22.95 23.14 22.96

6 0 22.05 22.12 22.02

*ERP = Conducted + antenna gain (3.81dBi)-2.15
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LTE Band 26

W MCS Channel 26705 26740 26775
Index Frequency (MHz) 815.5 819 822.5
1 0 25.61 25.55 25.48

1 7 25.61 25.55 25.55

1 14 25.53 25.47 25.63

QPSK 8 0 24 67 24.59 24.59
8 3 24.71 24.67 24.66

8 7 24.66 24.59 24 .47

15 0 24.66 24.62 24.57

1 0 25.27 24.80 25.05

1 7 24.84 24.98 25.12

1 14 25.14 24.96 25.08

3M 16QAM 8 0 23.82 23.70 23.67
8 3 23.78 23.74 23.77

8 7 23.67 23.63 23.77

15 0 23.70 23.48 23.75

1 0 23.22 23.50 23.47

1 7 23.18 23.29 23.41

1 14 23.52 23.34 23.50

64QAM 8 0 22.17 22.15 22.13
8 3 22.20 22.11 22.18

8 7 22.14 22.22 22.11

15 0 22.11 22.14 22.01

*ERP = Conducted + antenna gain (3.81dBi)-2.15
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LTE Band 26

W MCS Channel 26715 26740 26765
Index Frequency (MHz) 816.5 819 821.5
1 0 25.70 25.59 25.42

1 12 25.78 25.57 25.59

1 24 25.66 25.57 25.59

QPSK 12 0 24.76 24.65 24.54
12 6 24.71 24.64 24.62

12 13 24.66 24.53 24.57

25 0 24.63 24.61 24.64

1 0 24.81 24.69 25.10

1 12 24.82 24.61 25.12

1 24 24.44 24.69 24.79

5M 16QAM 12 0 23.74 23.74 23.66
12 6 23.79 23.68 23.70

12 13 23.65 23.57 23.55

25 0 23.69 23.67 23.68

1 0 23.04 23.51 23.12

1 12 23.07 23.57 23.17

1 24 23.07 23.60 23.25

64QAM 12 0 22.08 22.00 21.88
12 6 22.05 22.09 21.97

12 13 22.06 22.16 21.99

25 0 22.03 22.05 21.95

*ERP = Conducted + antenna gain (3.81dBi)-2.15
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LTE Band 26

— MCS Channel 26740

Index Frequency (MHz) 819
1 0 25.54

1 24 25.23

1 49 25.43

QPSK 25 0 24.65
25 12 24.60

25 25 24.52

50 24.55

1 25.28

1 24 25.16

1 49 25.06

10M 16QAM 25 0 23.57
25 12 23.61

25 25 23.35

50 23.47

1 23.33

1 24 23.44

1 49 23.24

64QAM 25 0 22.06
25 12 22.08

25 25 22.01

50 0 22.11

*ERP = Conducted + antenna gain (3.81dBi)-2.15
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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
uni | Imu EUT
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4.2.4 Test Results

LTE Band 14
Spectrum Plot of Measurement Value
Channel: 23330 / Frequency (MHz): 793.0MHz

ULRMC - MCS Index U1 NACS
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LTE Band 26
Spectrum Plot of Measurement Value
Channel: 26740 / Frequency (MHz): 819.0MHz
Channel Bandwidth 10MHz / QPSK Channel Bandwidth 10MHz / 16QAM
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stability Measurement

LTE Band 14:

The frequency stability of mobile, portable and control transmitters operating in the wideband segment must
be 1.25 parts per million or better when AFC is locked to a base station, and 5 parts per million or better when
AFC is not locked.

LTE Band 26:
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

N Oven Room
Communication SPECTRUM

Simulator ANALYZER

20dB
ATTENUATION
POWER SPLITTER PAD

DC Power Supply

External Power Source

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 14
Voltage Channel Bandwidth: 5SMHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 790.500004 0.004 795.500003 0.004
5 790.500002 0.002 795.500003 0.004
5.75 790.500004 0.005 795.500002 0.003

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 14
Channel Bandwidth: 5 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 790.500003 0.004 795.500001 0.002
-20 790.500003 0.004 795.500002 0.003
-10 790.500003 0.004 795.500002 0.002
0 790.500003 0.004 795.500004 0.005
10 790.500003 0.004 795.500003 0.003
20 790.499997 -0.004 795.499998 -0.003
30 790.499997 -0.004 795.499997 -0.003
40 790.499998 -0.002 795.499998 -0.003
50 790.499996 -0.005 795.499998 -0.002
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Frequency Error vs. Voltage

LTE Band 14
Voltage Channel Bandwidth: 10 MHz
(Volts)
Frequency (MHz) Frequency Error (ppm)
4.25 793.000002 0.003
5 793.000002 0.002
5.75 793.000002 0.003

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 14
Temp. (C) Channel Bandwidth: 10 MHz
Frequency (MHz) Frequency Error (ppm)

-30 793.000002 0.002
-20 793.000003 0.004
-10 793.000001 0.001
0 793.000002 0.002
10 793.000004 0.005
20 792.999998 -0.002
30 792.999996 -0.005
40 792.999998 -0.003
50 792.999997 -0.004
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Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 814.700001 0.002 823.300001 0.002
5 814.700002 0.003 823.300001 0.001
5.75 814.700002 0.003 823.300003 0.003

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 1.4 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 814.700002 0.003 823.300001 0.001
-20 814.700004 0.005 823.300003 0.003
-10 814.700004 0.004 823.300002 0.002
0 814.700001 0.002 823.300001 0.002
10 814.700002 0.003 823.300003 0.004
20 814.699998 -0.002 823.299998 -0.003
30 814.699996 -0.004 823.299996 -0.004
40 814.699996 -0.005 823.299997 -0.003
50 814.699998 -0.002 823.299997 -0.004
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Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 3MHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 815.500002 0.003 822.500001 0.001
5 815.500003 0.004 822.500001 0.004
5.75 815.500002 0.002 822.500003 0.003

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 3MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 815.500002 0.003 822.500001 0.004
-20 815.500002 0.003 822.500003 0.003
-10 815.500002 0.003 822.500002 0.004
0 815.500003 0.004 822.500001 0.004
10 815.500003 0.004 822.500003 0.002
20 815.499997 -0.004 822.499998 -0.003
30 815.499996 -0.005 822.499996 -0.003
40 815.499998 -0.002 822.499997 -0.005
50 815.499997 -0.003 822.499997 -0.003
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Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 5SMHz
(Volts) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
4.25 816.500003 0.003 821.500002 0.003
5 816.500002 0.002 821.500004 0.004
5.75 816.500001 0.002 821.500001 0.001

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 26
Channel Bandwidth: 5MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 816.500001 0.001 821.500003 0.004
-20 816.500003 0.004 821.500002 0.002
-10 816.500002 0.002 821.500002 0.002
0 816.500003 0.004 821.500002 0.003
10 816.500002 0.002 821.500002 0.003
20 816.499998 -0.003 821.499996 -0.005
30 816.499997 -0.004 821.499997 -0.004
40 816.499999 -0.001 821.499996 -0.005
50 816.499999 -0.002 821.499998 -0.003
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Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 10 MHz
(Volts)
Frequency (MHz) Frequency Error (ppm)
4.25 819.000001 0.001
5 819.000004 0.005
5.75 819.000004 0.004

Note: The applicant defined the normal working voltage is from 4.25Vdc to 5.75Vdc.

Frequency Error vs. Temperature

LTE Band 26
Temp. (C) Channel Bandwidth: 10 MHz
Frequency (MHz) Frequency Error (ppm)

-30 819.000004 0.005
-20 819.000003 0.004
-10 819.000001 0.002
0 819.000004 0.005
10 819.000003 0.004
20 818.999996 -0.005
30 818.999999 -0.001
40 818.999998 -0.003
50 818.999997 -0.004
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44 Occupied Bandwidth Measurement

441 Limits of Occupied Bandwidth Measurement

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

4.4.2 TestProcedure

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

4.4.3 Test Setup

Communication )
Simulator Power Splitter |: Spectrum Analyzer
20dB Attenuation
EUT PAD
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444 Test Result
Occupied Bandwidth

LTE Band 14, Channel Bandwidth 5MHz
99% Occupied Bandwidth (MHz)

Channel

Frequency (MHz)

QPSK

16QAM

64QAM

23305

790.5

4.48

4.49

4.49

23330

793

4.49

4.49

4.49

23355

795.5

4.49

4.49

4.49

LTE Band 14, Channel Bandwidth 10MHz

Channel

99% Occupied Bandwidth (MHz)

Frequency (MHz)

QPSK

16QAM

64QAM

23330

793

8.96

8.96

8.96

Spectrum Plot of Worst Value

KEYSIGHT nput RF
D Coupling: DC
Align: Off

Scale/Div 10.0 dB

/

TS TR —

Center 795.5 MHz
#Res BW 100.00 kHz

2 Metrics.

Occupied Bandwidth
4.4901 MHz

Transmit Freq Error
x dB Bandwidth

InputZ 50
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

5MHz / 64QAM

Aften: 30 dB Center Freq: 795500000 MHz
AvglHold: 1/1

Radio Std: None

Trig: Free Run

#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz* Span 10 MHz

#Sweep 300 ms (1001 pts),

23.1dBm

99.00 %
-26.00 dB

Total Power

% of OBW Power
xdB

1.552 kHz
4.803 MHz

STATUS.

KEYSIGHT Input RE
(Y Coupling: DC

Align: Off

Scale/Div 10.0 dB

/

e RTINS

Center 793 MHz
#Res BW 200.00 kHz

Occupied Bandwidth
8.9586 MHz

Transmit Freq Error
x dB Bandwidth

InputZ 50
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

10MHz / 64QAM

Atten: 30 dB Trig:

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

% of OBW Power
xdB

3.126 kHz
9.525 MHz

Gate: Off
#IF Gain: Low

Free Run (Center Freq: 793.000000 MHz

AvglHold: 1/1
Radio Std: None

\
LU [ T RY RO PP R TSN

Span 20 MHz|
#Sweep 300 ms (1001 pts),

22.8dBm

99.00 %
-26.00 dB

sTATUS
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LTE Band 26, Channel Bandwidth 1.4MHz

99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26697 814.7 1.09 1.09 1.09
26740 819.0 1.09 1.09 1.09
26783 823.3 1.09 1.09 1.09

LTE Band 26, Channel Bandwidth 3MHz

99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26705 815.5 2.70 2.70 2.69
26740 819.0 2.70 2.69 2.70
26775 822.5 2.70 2.69 2.69

LTE Band 26, Channel Bandwidth 5MHz

99% Occupied Bandwidth (MHz)

Channel Frequency (MHz)
QPSK 16QAM 64QAM
26715 816.5 4.48 4.49 4.49
26740 819.0 4.49 4.49 4.49
26765 821.5 4.49 4.48 4.49

LTE Band 26, Channel Bandwidth 10MHz

99% Occupied Bandwidth (MHz)
QPSK 16QAM 64QAM
26740 819.0 8.95 8.95 8.95

Channel Frequency (MHz)
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Spectrum Plot of Worst Value

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RE
R e
1 Graph

Scale/Div 10.0 dB

+

Fre

[poesy——L

Center 819 MHz
#Res BW 30.000 kHz

2 Metrics.

Occupied Bandwidth

1.0900 MHz
Transmit Freq Error
x dB Bandwidth

InputZ 50 Q
Corrections: Off

1.4MHz / 16QAM

Atten: 30 dB Trig: Free Run
Gate: Off

q Ref: Int (S) #IF Gain: Low

NFE: Adaptive

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz*

Total Power

% of OBW Power

xdB

STATUS.

Center Freq: 819.000000 MHz
AvglHold: 1/1
Radio Std: None

Span 3 MHz|
#Sweep 300 ms (1001 pts)

23.9dBm

99.00 %
-26.00 dB

KEYSIGHT Input RE
RL -y [CoUPiNG:DC

Align: Off

Scale/Div 10.0 dB

Center 819 MHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
26977 MHz

Transmit Freq Error
x dB Bandwidth

InputZ 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

3MHz / QPSK

Atten: 30 dB Trig: Free Run

Gate: Off
#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Total Power
2.457 kHz
X

STATUS

% of OBW Power
dB

(Center Freq: 819.000000 MHz
AvglHold: 1/1
Radio Std: None

Span 6 MHz|
#Sweep 300 ms (1001 pts)

24.4dBm

99.00 %
-26.00dB

ctrum Analyzer 1
Occupied BW
KEYSIGHT |"DU“ RF e

pling: DC
> |niign: Off
NFE:

(W At

Center 821.5 MHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.4886 MHz

Transmit Freq Error
x dB Bandwidth

InputZ 50
Corrections: Off
Freq Ref: Int (S)

5MHz / 64QAM

Atten: 30 dB Trig: Free Run

#IF Gain: Loy
Adaptive

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

Total Power

% of OBW Power
xdB

-63 Hz
4.798 MHz

STATUS.

Center Freq: 821.500000 MHz
AvglHold: 1/1
Radio Std: None

Span 10 MHz
#Sweep 300 ms (1001 pts),

23.1dBm

99.00 %
-26.00 dB

KEYSIGHT Input RE
Coupling: DC
Align: Off Freq

NFE:

- RSN
|

Center 819 MHz
#Res BW 200.00 kHz

2 Metrics.

Occupied Bandwidth

8.9512 MHz
Transmit Freq Error
x dB Bandwidth

InputZ 50
Corrections: Off

10MHz / 64QAM

Alten: 30 dB Trig: Free Run
Gate: Off
Ref: Int (S) #IF Gain: Low

Adaptive

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

-4.647 kHz
9.499 MHz

% of OBW Power
xdB

STATUS

Center Freq: 819.000000 MHz
AvglHold: 1/1
Radio Std: None

e LD T N

Span 20 MHz|
#Sweep 300 ms (1001 pts)

22.9dBm

99.00 %
-26.00 dB

Report No.: RF200109E02-3

Page No. 42 /78

Report Format Version: 6.1.1




BUREAU
VERITAS

26dB Bandwidth

LTE Band 14, Channel Bandwidth 5MHz

Channel

26dB Bandwidth (MHz)

Frequency (MHz)

QPSK

16QAM

64QAM

23305

790.5

4.80

4.80

4.81

23330

793

4.79

4.79

4.80

23355

795.5

4.82

4.81

4.80

LTE Band 14, Channel Bandwidth 10MHz

Channel

26dB Bandwidth (MHz)

Frequency (MHz)

QPSK

16QAM

64QAM

23330

793

9.52

9.51

9.53

Spectrum Plot of Worst Value

KEYSIGHT Input RE
m Coupling: DC
Align: Off

Center 795.5 MHz
#Res BW 100.00 kHz

InputZ 50
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

5MHz / QPSK

Atten: 30 dB Trig: Free Run

#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

Center Freq: 795.500000 MHz

#Sweep 300 ms (1001 pts),

Occupied Bandwidth
4.4897 MHz

Transmit Freq Error
x dB Bandwidth 4817

3.819 kHz

Total Power

% of OBW Power
MHz xdB

STATUS.

24.0dBm

99.00 %
-26.00 dB

KEYSIGHT Input RE
4| RL

Coupling: DC
Align: Off

PREE

Center 793 MHz
#Res BW 200.00 kHz

Span 10 MHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

10MHz / 64QAM

Input Z: 50 Q Alten: 30 dB Trig: Free Run
Corrections: Off Gate: Off
Freq Ref: Int (S) #IF Gain: Low
NFE: Adaptive

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Center Freq: 793.000000 MHz
AvglHold: 1/1
Radio Std: None

Span 20 MHz|
#Sweep 300 ms (1001 pts),

8.9586 MHz

3.126 kHz
9.525 MHz

Total Power

% of OBW Power
xdB

22.8dBm

99.00 %
-26.00 dB

sTATUS
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LTE Band 26, Channel Bandwidth 1.4MHz

26dB Bandwidth (MHz)

Channel Frequency (MHz)
QPSK 16QAM 64QAM
26697 814.7 1.21 1.22 1.21
26740 819.0 1.21 1.21 1.21
26783 823.3 1.21 1.22 1.21
LTE Band 26, Channel Bandwidth 3MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26705 815.5 2.93 2.93 2.93
26740 819.0 2.91 2.93 2.93
26775 822.5 2.91 2.9 2.92
LTE Band 26, Channel Bandwidth 5MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26715 816.5 4.79 4.80 4.80
26740 819.0 4.80 4.80 4.80
26765 821.5 4.80 4.80 4.80
LTE Band 26, Channel Bandwidth 10MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM
26740 819.0 9.49 9.51 9.50
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Spectrum Plot of Worst Value

Spectrum Analyzer 1

Occupied BW

KEYSIGHT l['mﬂ‘ RF e
Coupling: DC

RL > ign: of

1 Graph

Scale/Div 10.0 dB

+

#Res BW 30.000 kHz
2 Metrics.

Occupied Bandwidth

1.0879 MHz
Transmit Freq Error
x dB Bandwidth

InputZ 50 Q
Corrections: Off
Freq Ref: It (S)
NFE: Adaptive

1.4MHz / 16QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz*

Total Power
109 Hz

1.218 MHz xdB

STATUS.

% of OBW Power

Center Freq: 814.700000 MHz
AvglHold: 1/1
Radio Std: None

Span 3 MHz|
#Sweep 300 ms (1001 pts)

24.1dBm

99.00 %
-26.00 dB

KEYSIGHT Input RE
RL -y [CoUPiNG:DC

Align: Off

Scale/Div 10.0 dB

Center 819 MHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.6952 MHz

Transmit Freq Error
x dB Bandwidth

InputZ 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

3MHz / 64QAM

Atten: 30 dB Trig: Free Run

Gate: Off
#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Total Power

X

STATUS

% of OBW Power
dB

(Center Freq: 819.000000 MHz
AvglHold: 1/1
Radio Std: None

Span 6 MHz|
#Sweep 300 ms (1001 pts)

23.4dBm

99.00 %
-26.00dB

ctrum Analyzer 1
Occupied BW
KEYSIGHT Input RE

pling: DC
> |align: Off

Center 821.5 MHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.4852 MHz

Transmit Freq Error
x dB Bandwidth

InputZ 50
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

4.803 MHz

5MHz / QPSK

Atten: 30 dB Trig: Free Run

#IF Gain: Loy

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

Total Power

% of OBW Power
xdB

990 Hz

STATUS.

Center Freq: 821.500000 MHz
AvglHold: 1/1
Radio Std: None

Span 10 MHz
#Sweep 300 ms (1001 pts),

24.1dBm

99.00 %
-26.00 dB

KEYSIGHT Input RE
Coupling: DC
Align: Off

T |

Center 819 MHz
#Res BW 200.00 kHz

2 Metrics.

Occupied Bandwidth

8.9472 MHz
Transmit Freq Error
x dB Bandwidth

InputZ 50
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

10MHz / 16QAM

Atten: 30 dB Trig: Free Run
Gate: Off

#IF Gain: Low

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz*

Total Power

-2.587 kHz
9.505 MHz

% of OBW Power
xdB

STATUS

Center Freq: 819.000000 MHz
AvglHold: 1/1
Radio Std: None

Span 20 MHz|
#Sweep 300 ms (1001 pts)

22.8dBm

99.00 %
-26.00 dB
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4.5 Emission Mask Measurement
4.5.1 Limits of Emission Mask Measurement

LTE Band 14:

(1) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 10 log (P) dB
in a 6.25 kHz band segment, for mobile and portable stations.

(2) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 43 + 10
log (P) dB.

LTE Band 26:

According to FCC part 90.691 shall be tested the emission mask. For any frequency removed from the EA
licensee’s frequency block by up to and including 37.5 kHz, the power of any emission shall be attenuated
below the transmitter power (P) in watts by at least 116 Logo(f/6.1) decibels or 50 + 10Log10(P) decibels or 80
decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer
channel in the block in kilohertz and where f is greater than 12.5 kHz.

For any frequency removed from the EA licensee’s frequency block greater than 37.5 kHz, the power of any
emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log1o(P) decibels or
80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer
channel in the block in kilohertz and where f is greater than 37.5 kHz.

For § 90.691(a), RBW=300 Hz for offset less than 37.5 kHz from channel edge and RBW=100 kHz for offsets
greater than 37.5 kHz is allowed, tested in accordance with FCC KDB 971168 D02 section VIII.

4.5.2 Test Setup

Communication )
Simulator Power Splitter ! i Spectrum Analyzer

?

10 dB Attenuation
Pad

EUT

4.5.3 Test Procedures

a. The measurement used the power splitter via EUT RF power connector between simulation base station
and spectrum analyzer.
b. Record the test plot.
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4.5.4 Test Results

LTE Band 14, Channel Bandwidth 5SMHz

Channel 23305

KEYSIGHT lnput R: )

inpulZ 500 Allen 20dB
L oy Coupiing off

Trig FreeRun  |Center Freq 22005000000 GHz
Gate: Off AvglHold 100100
Freq Rof. Int (S) IF Gain. Low. Radio Std. Nono
NFE Off

3N Range Gragh Ref Ll Offset 15.00 d8

Ref Value 20.00 dBm
]

Scale/Div 10.0 dB

Start 769.000 MHz

4/ Rango Tablo

Spur Frequency Ampitude

Feb 13, 2020
1:06:35 PM

Inpul Z 500
Comections: Off
Freq Rof. Int (
NFE O

Allen 30 dB Trig. Free Run
Gate: Off

IF Gain. Low.

(Canler Freq 22.005000000 GHz
JavolHold 1004100
Radio Sid Nono

‘Spurious 3
KEYSIGHT lopu 5

Lo e Ao

Ref Ll Offset 15.00 d8
Ref Value 20.00 dBm
'Y

Scale/Div 10.0 dB

Start 769.000 MHz
4/ Rango Tablo

Spur Range StartFreq

00 MHz

Stop Freq
775.00 MHz

~29.66 0B
-2026 B

-41

Feb 13, 2020
1:06:19 PM

Stop 817.000 MHz,

Meas Setup

Meas Type
Examine

Range

3

Spur Report Mode
Minimum Margin

 Range Setings
< Meas Setup
St Tabl
Auto Couple

Spur Report Mode
Minimum Margin 7

¢ Moes Soup
‘Summary Table
Auto Couple:

1 RB / 0 RB Offset

Meas
Standard

Advanced

Global

KEYSIGHT Input RF inpulZ 500 Allen 20dB

i ouping: © Correctons: Off
Aigo. Auto Freq Rof. Int (S)
NFE Off

]
IF Gain. Low

3l Range Gragh Ref Lvl Offset 15.00 d8

Scale/Div 10.0 dB Ref Value 20.00 dBm

Stop Freq

786.0066667
VST 8IS

inpulZ 500 Allen 20 dB

KEYSIGHT Input RF

ping |
L s Ado

Trig. Free Run
to: Off

3l Range
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 20.00 dBm

4

Start 769.000 MHz

99,00 MHz
6 80500 MHz

Feb 13, 2020
1:06:57 PM

Tig. Free Run
Gate ¢

Frequency
774, 0 MHz

(Center Freq. 22005000000 GHz
AvalHold 1004100
Radio Std. Nono

Mkr1

(Center Freq. 22.005000000 GHz
AvglHold 1004100
Radio Std. Nono

~44.44 dBm

20

314408

‘Settings.

Standard

Advanced

'Spur Report
Minimum Margin

{ Range Settings

( Moes Sotp
St Tabl

|Averaging X

on
on

Average Mode

Exponential v

Meas Type

Examine v

| Avg|Hold Number
100
wer

" |Range

)

Spur Report Mode
Minimum Margin

Range Settings
[ < Meas Setup
Summary Tabl

Auto Couple
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LTE Band 14, Channel Bandwidth 10MHz

Channel 23330
793.0MHz

KEYSIGHT Input RF inpulZ 500 Allen 20 6B
ouping

0 0 Comachons: 0
Lo Ao Frog Rol. Int(5)
NFE Off

3l Range
Scale/Div 10.0 dB

Ref Lyl Offset 15.00

Start 769.000 MHz
4/ Rango Tablo
Spur

Range StartFreq

9.00 MHz

REBW

Feb 13, 2020
1:07:54 PM

Input Z 500
Corrections: Off
Freq Rel. Int(3)
NFE Off

Alten 20 dB

KEYSIGHT it 7
AR

3 Range Gragh

Scale/Div 10.0 dB Ref Value 20.00 dBm

Start 769.000 MHz

4 Rango Tablo
Spur Range StartFreq
769,00

Stop Freq
0 MHz 77"
5

775.00 MHz
788.00 MHz
758,00
99.00 M
0 MHz
0 M

-l Feb 13, 2020
U I | ? 1:07:39 PM

Tiig. Free Run
Gate: Off
IF Gain. Low.

a8

Ref Value 20.00 dBm

Trig. Free Run
Gater Of

IF Gain. Low

Ref Lvl Offset 15.00 d8

1 RB /0 RB Offset

Center Freq. 22005000000 GHz
JAvglHold 104100
Radio Sid Nono

Stop 817.000 MHz

Ampiitude

ALmi
0 dBm 3

80dB

Center Freq. 22005000000 GHz
JAvolHold: 100+100
Radio Std. Nono

Channel 23330
793.0MHz

Meas Setup v

|Spur Report Mode |

Minimum Margin

| Range Settings

"/ Meas Setup

Summary Table

inpul Z 500
Corections: Of

KEYSIGHT i
5 = Freq Rel. Int
N on

Aigo. Auto

3l Range
Scale/Div 10.0 dB

Start 769.000 MHz
S 4/ Rango Tablo

| s Stop Freq
- e
l

Auto Couple

Meas Preset

|
Feb 13, 2020
1:08:04 PM

@9 cm?

Allen 20 4B 1 Free Run
Gate: Off

IF Gain. Low.

Ref Ll Offset 15.00 dB
Ref Value 20.00 dBm

RBW

1 RB /49 RB Offset
&

Avg|Hold Number
100

Meas Setup v
(Center Freq. 22005000000 GHz
/AvalHold: 1004100

Radio Sd. Nono

{Averaging
on

Spur Report Mode
Minimum Margin
Range Settings |
( Joss Setup |
|\ summary Table |

Auto Couple

Meas Preset

Meas Setup v

|Avg|Hold Number
100

|Averaging
on
of

M
Standard

Advanced

Average tode |

Exponental

Meas Type
Examine

Spur

Minimum Margin

7| Global

Spur Report Mode

v

{ Range Setiings

( Moas et
Summary Table

Auto Couple

Meas Preset
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LTE Band 26

Channel Bandwidth: 1.4 MHz / QPSK

1RBO

Channel 26697

L Ao Froq R Int(5) IFGan Low  Radio SId Nono
i

3 Range Gragh
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Start 812.000 MHz
4/ Rango Tablo

RBW

E Stop Freq
0 100.0 kiiz

Hz 813.96 MHz
814.00 MHz
81540 M:

Feb 11,2020
2?5 57:09 PM

Spectrum Analyzer 1
Occupied BW
KEYSIGHT it &7
uping
Agn. Auto

InpulZ 500 Allen. 30 dB
Cormectons: Off

Freq Rot. Int ()

NI

Trig. Free Run
Gate: Off

IF Gain. Low Nono

3 Range Mkr1

Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Start 812.000 MHz
4/ Rango Tablo

RBW

E Fi Stop Freq
0 MHz 8 100.0kHz

56 MHZ
814.00 MHz

SO A2

Channel

Allen. 20 B

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF
oA s A.Twm 0

Input Z 50 Q
Correctons: Off
Freq Rot. Int ()

Trig. Free Run
Gater Off

IF Gain. Low Radio Sid. Nono

3 Range Gragh
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

’1

Start 812.000 MHz
4/ Rango Tablo

< REW
100.0kHz &

Range StartFreq  StopFreq Frequenc;
00 MHz 813.96 MHz A
IHz 814.00 MHz 3
O 147280000

0.0 Hz _815.400750

815.44 Mrz
817.40MHz 100.0kHz ¢

Feb 11,2020
1:56:06 PM

Stop 817.400 MHz,

N
26697
+

(Center Freq. 814.400000 MHz
JAvgjHold 100100

Mkr1

100

Averaging
on
on

Average Mod

Exponential

1eas Type

Examine

Spur

3

ange
--—|j3

Spur Report Mode
Minimum Margin
Range Seftings

Meas Setup
Summary Tabls

Auto Couple

Center Freq. 814400000 MHz
JAvolHol 1004100
Rad

21.91 dBm)|

Meas Setup
Summary Tab

Auto Couple

[

| Avg|Hold Number
100

814.

Summary Tab
Auto Couple

Full RB
&

Meas Setup

Ado

3l Range
Scale/Div 10.0 dB

Start 816.300 MHz
4/ Rango Tablo

s
1

Spectrum Analyzer 1
Occupied BW

KEYSIGHT nput RF
TR Pk

Scale/Div 10.0 dB

Start 816.300 MHz
4/ Rango Tablo

Spur  Range

€9 cM?
Chann

Spectrum Analyzer 1
Occupied BW

KEYSIGHT
[

input RF

ouping: X
Aigo.
Meas

Standard

3N Range Gragh

Advanced || Scale/Div 10.0 dB

Global

Start 816.300 MHz
4/ Rango Tablo

Range
30

il
19.70
19.74

Spur
1
3
4
5

a9 cmM?

Start Freq
16.

Spectrum Analyzer 1 . . Spectrum Analyzer 1 Spectrum Analyzer 2
Occupied BW e MO Occupied BW | Spurious Emissions +
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