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REVISION HISTORY

Report ID: 40793-RF-00026
FCC ID: AZ489FT7176

IC: 109U-89FT7176

Revision History Description Date Originator
Rev. A Initial Report 07-March-2024 | Awatif Rahman
Include additional test data (Peak-to-Average
Rev. B Power Ratio, Frequency Stability, Band Edge Conducted Spurious 27-May-2024 Awatif Rahman
Emission, and Conducted Spurious Emission).
1.0. Summary of Test Results
FCC Clause ISED Clause Test Item Results Remarks Se”?rlels\ltlé;nber
RSS-Gen 6.12 Conducted RF Output Meet the requirement
21046 RSS-130 4.1 Power Pass of limit 022TAB0S0L
i RSS-130 4.4 Peak-to-Average Power Pass Meet the requirement 022T ABO501
Ratio of limit
2.1046 RSS-Gen 6.7 | Occupied Bandwidth (99%) | Pass | 'MI€€t thoef ﬁﬁn‘;{reme”t 022TABO501
2.1055 - Meet the requirement
27 54 RSS-130 4.3 Frequency Stability Pass of limit 022TABO0501
2.1051 RSS-Gen 6.13 Band Edge Conducted Meet the requirement
27.53(0) RSS-130 4.6 Spurious Emission Pass of limit 022TABO501
2.1051 RSS-Gen 6.13 Conducted Spurious Meet the requirement
27.53(g) RSS-130 4.6 Emissions Pass of limit 022TAB0501
. . -42.2765 dBm
227.15%5(3) RSS-130 4.6 Radlgtrf]ciisii%%nous Pass (Margin: 29.2765 022TABO0346
230 dBm, Noise Floor)
2.1049 Effective Radiated Power Meet the requirement
- P S 22TAB0501
2750()(Q)(10) | RO>13044 (ERP) ass of limit 0 050
1.1. Measurement Uncertainty
Measurement Frequency Expended Uncertainty (k=1.96) (+dB)
. . 30MHz ~ 200MHz 5.01
Radiated Emissions up to 1 GHz 200MHz = 1000MHzZ 501
. .. 1GHz ~ 18GHz 5.01
Radiated Emissions above 1 GHz 18GHz ~ 25GHz =01
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1.2. Equipment List

Report ID: 40793-RF-00026

FCC ID: AZ489FT7176

IC: 109U-89FT7176

SERIAL CALIBRATION | CALIBRATION

PISSCR IO L1OIRIS - NUMBER DATE DUE DATE
BROADBAND ATE 1 (RF CONDUCTED TESTS)
Wideband Radio Communication Tester CMWS500 154550 09-Aug-23 08-Aug-24
Signal Analyzer FSV40 101431 07-Aug-23 06-Aug-24
Chamber SH-641 92003150 15-Sep-23 15-Sep-24
Power Supply 6652A 3640A02967 15-Oct-23 15-Oct-24
Test Software R&S CMWrun
Version V.1.9.8
RADIATED SPURIOUS EMISSION (EMC CHAMBER 1)
Drg Horn Freq. SAS-571 1143 08-Mar-23 08-Mar-25
Drg Horn Freq. SAS-571 720 18-Apr-23 18-Apr-25
Power Supply NR973A MY54180189 30-Aug-23 30-Aug-24
Signal Generator SMB 100A 182511 04-Jun-21 04-Jun-24
Emi Test Receiver ESW44 101731 11-Aug-23 11-Aug-24
Bilog Antenna CBL6112B 2950 14-Dec-23 14-Dec-24
Bilog Antenna CBL6112B 2964 25-Sep-23 25-Sep-24
Data Logger Thermohygrometer SDL500 A.016800 21-Jun-23 21-Jun-24
Broad-Band Horn Antenna BBHA9170 BBHA9170143 28-Aug-23 28-Aug-24
Preamplifier PAM-0118P 361 29-Sep-23 29-Sep-26
Loop Antenna 6502 00208416 26-0ct-23 26-Oct-24
5m Semi-Anechoic Chamber S800-HX J2308 Not Required Not Required
System Controller SC104V 050806-1 Not Required Not Required
Turntable Flush Mount 2m FM2011 NA Not Required Not Required
Antenna Positioning Tower TLT2 NA Not Required Not Required
Preamplifier 18-40Ghz M'gefcg'f'&am 002 Not Required Not Required
Test Software EMC_FCC_IC_BLUETOOTH_RE_TEST
Version EMC_FCC_RE v1.6.5
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1.3. General Information

General Description of EUT

1. The EUT contains following accessory devices and data cable.

Product ALOHA UHF
Brand Motorola Solutions
Test Model H35XDT9PWB8AN, H35XDTI9PWB8AN-H
Power Supply Rating |7.5Vdc
Mode of Operation LTE Band 12
Modulation Type QPSK, 16QAM
Channel Bandwidth 1.4MHz 699.7MHz~715.3MHz
i Channel Bandwidth 3MHz 700.5MHz~714.5MHz
Operating Frequency | LTE Band 12 ¢ o Bandwidth 5MHz 701.5MHz~713.5MHz
Channel Bandwidth 10MHz 704.0MHz~711.0MHz
Channel Bandwidth 1.4AMHz 23.545dBm (0.226W)
LTE Band 12 Channel Bandwidth 3MHz 23.374dBm (0.217W)
QPSK Channel Bandwidth 5MHz 23.441dBm (0.221W)
Max. Conducted RF Channel Bandwidth 10MHz 23.705dBm (0.235W)
Output Power Channel Bandwidth 1.4MHz 22.475dBm (0.177W)
LTE Band 12 Channel Bandwidth 3MHz 22.581dBm (0.181W)
16QAM Channel Bandwidth 5MHz 22.620dBm (0.183W)
Channel Bandwidth 10MHz 22.724dBm (0.187W)
QPSK 16QAM
Channel Bandwidth 1.4AMHz 2M77G7D 1M08D7W
Emission Designator LTE Band 12 Channel Bandwidth 3MHz 2M68G7D 2M67D7W
Channel Bandwidth 5MHz 4M47GT7D 4M46DTW
Channel Bandwidth 10MHz 8M93G7D 8M93D7W
Antenna Type LTE Band 12 |Antenna LTE Low Band 699 — 716MHz (-2.9dBi)
SW Version D02.75.76 (BP), R02.00.00 (AP)
HW Version P2
Note:

ltem

Brand

Model or P/N

Specification

Li-lon Battery

MOTOROLA

PMNN4818A

UL 3650mAH (using RN 2170 Li-lon cell)
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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.

NO. Product Brand Model No. Serial No. FCCID
1 Wideband Radio Communication Tester R&S CMW500 154550 NA
NO. Signal Cable Description of The above Support Units
1 NA
Note:

1. All power cords of the above support units are non-shielded.
2. Item 1 acted as a communication partner to transfer data.

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.

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

FCC 47 CFR Part 2

FCC 47 CFR Part 27

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D02 Misc OOBE L.icense Digital Systems v02r01
ANSI C63.26

NOTE: All test items have been performed and recorded as per the above standards.
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1.4. Channel Number and Frequency Info

Report ID: 40793-RF-00026

FCC ID: AZ489FT7176

IC: 109U-89FT7176

Test Channel Number Test Channel Frequency (MHz)
Band Bandwidth Available Low Mid High Low Mid High
Supported | Channel Number | Channel | Channel | Channel | Channel | Channel | Channel
1.4 MHz 23017 ~ 23173 23017 23095 23173 699.7 707.5 715.3
LTE Band 12 3 MHz 23025 ~ 23165 23025 23095 23165 700.5 707.5 714.5
an 5 MHz 23035 ~ 23155 | 23035 | 23095 | 23155 7015 7075 7135
10 MHz 23060 ~ 23130 23060 23095 23130 704.0 707.5 711.0
1.5. Test Mode Applicability and Tested Channel Detail
Pre-scan also have been conducted with the accessory devices listed in section table 1.3, only the worst case
radiated emission results of the combination test configuration is reported in this report.
The following channel(s) was (were) selected for the final test as listed below:
LTE Band 12
Available Channel Uplink
st Lan Channel Tested Channel Bandwidth Modulation Mode
23017 ~ 23173 23017, 23095, 23173 1.4 MHz
Conducted RF 23025 ~ 23165 23025, 23095, 23165 3 MHz
Output Power | 23035~ 23155 | 23035, 23095, 23155 smHz | QFSK.16QAM | As per table 1.6.3
23060 ~ 23130 23060, 23095, 23130 10 MHz
23017 ~ 23173 23017, 23095, 23173 1.4 MHz 6 RB /0 RB Offset
Peak to Average | 23025 ~ 23165 23025, 23095, 23165 3 MHz QPSK, 160AM 15 RB / 0 RB Offset
Power Ratio 23035 ~ 23155 23035, 23095, 23155 5 MHz ' 25 RB / 0 RB Offset
23060 ~ 23130 23060, 23095, 23130 10 MHz 50 RB / 0 RB Offset
23017 ~ 23173 23017, 23095, 23173 1.4 MHz 6 RB / 0 RB Offset
Occupied 23025 ~ 23165 23025, 23095, 23165 3 MHz QPSK, 160AM 15 RB / 0 RB Offset
Bandwidth 23035 ~ 23155 23035, 23095, 23155 5 MHz ' 25 RB / 0 RB Offset
23060 ~ 23130 | 23060, 23095, 23130 10 MHz 50 RB / 0 RB Offset
23017 ~ 23173 23017, 23173 1.4 MHz 6 RB /0 RB Offset
Frequency 23025 ~ 23165 23025, 23165 3 MHz OPSK 15 RB / 0 RB Offset
Stability 23035 ~ 23155 23035, 23155 5 MHz 25 RB / 0 RB Offset
23060 ~ 23130 23060, 23130 10 MHz 50 RB / 0 RB Offset
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1 RB /0 RB Offset
23017 ~ 23173 23017, 23173 1.4 MHz 1 RB /5 RB Offset
6 RB / 0 RB Offset
1 RB /0 RB Offset
Band Edge 23025 ~ 23165 23025, 23165 3 MHz 1 RB / 14 RB Offset
Conducted QPSK, 15 RB / 0 RB Offset
Spurious Emission 16QAM 1 RB/ 0 RB Offset
23035 ~ 23155 23035, 23155 5 MHz 1 RB / 24 RB Offset
25 RB /0 RB Offset
1 RB/ 0 RB Offset
23060 ~ 23130 23060, 23130 10 MHz 1 RB / 49 RB Offset
50 RB / 0 RB Offset
23017 ~ 23173 | 23017, 23095, 23173 1.4 MHz 1 RB/ 3 RB Offset
Conducted 23025 ~ 23165 | 23025, 23095, 23165 3 MHz OPSK 1 RB / 14 RB Offset
Spurious Emission | 23035 ~ 23155 | 23035, 23095, 23155 5 MHz 1 RB / 13 RB Offset
23060 ~ 23130 | 23060, 23095, 23130 10 MHz 1 RB / 25 RB Offset
_ _ 23035 ~ 23155 23035 5 MHz 1 RB / 13 RB Offset
Rad'gtrfﬁszg‘;”ous 23060 ~ 23130 23095 10 MHz QPSK 1 RB/ 0 RB Offset
23060 ~ 23130 23130 10 MHz 1 RB / 49 RB Offset
23017 ~ 23173 | 23017, 23095, 23173 1.4 MHz
Effective Radiated | 23025 ~ 23165 | 23025, 23095, 23165 3 MHz QPSK, As per toble 1.6.4
Power (ERP) 23035 ~ 23155 | 23035, 23095, 23155 5 MHz 16QAM s
23060 ~ 23130 | 23060, 23095, 23130 10 MHz
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NOTE:

1. The Conducted RF Output Power for QPSK and 16QAM, measured value of QPSK mode is higher than
16QAM mode. Therefore, only Conducted Spurious Emission and Radiated Emission had been tested under
QPSK modes.

2. Band Edge was performed with 1 and full Resource Block at the lowest and highest operating frequency
band.

3. The Effective Radiated Power (ERP) was calculated from Conducted RF Output Power results in QPSK and
16QAM modulation.

4. Peak to Average and Occupied Bandwidth were performed with full Resource Block which is the worst
case.

5. Frequency stability was performed with full Resource Block in QPSK modulation.

Test Condition:

Environmental

Test Item Conditions Input Power Tested By
Conducted RF Output Power 25°C, 50% RH 7.5Vdc Awatif Rahman
Peak-to-Average Power Ratio 25°C, 50% RH 7.5 Vdc Awatif Rahman
Occupied Bandwidth 25°C, 50% RH 7.5Vdc Awatif Rahman
Frequency Stability -30°C ~ 60°C 7.5Vdc Awatif Rahman
Band Edge Conducted Spurious Emission 25°C, 50% RH 7.5Vdc Awatif Rahman
Conducted Spurious Emission 25°C, 50% RH 7.5Vdc Awatif Rahman
Radiated Spurious Emission 23.4°C, 69.3% RH 7.5 Vdc Nazrin & Fuad
Effective Radiated Power (ERP) 25°C, 50% RH 7.5Vdc Awatif Rahman

Page 9 of 50



Report Template Document Number : FCD-0087
Report Template Revision Number : Rev. F

1.6.

Conducted RF Output Power

1.6.1. Test Setup

DUT

o wh e

mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

ATT
3dB

Power Splitter

P

1.6.2. Test Limits
FCC: Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band, and fixed and

\

The DUT transmitter output port was connected to communication simulator with above setup.
Path loss for the measurement included.
Set DUT to transmit maximum power through communication simulator
All the measurement was done at low, mid, high channel for each band and different modulation.
Record the average power into the test report.

Report ID: 40793-RF-00026
FCC ID: AZ489FT7176

Spectrum
Analyzer

Communication
Simulator

IC: 109U-89FT7176

ISED: The e.i.r.p. shall not exceed 50 watts for mobile equipment or for outdoor fixed subscriber equipment, nor
shall it exceed 5 watts for portable equipment or for indoor fixed subscriber equipment.

1.6.3. Conducted RF Output Power - LTE Band 12 (699-716MHz)

Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RB Size RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset | 23017 23095 23173 23017 23095 23173
699.7 MHz 707.5 MHz 715.3 MHz 699.7 MHz 707.5 MHz 715.3 MHz
1 0 23.146 23.299 23.44 22.105 22.301 22.436
1 3 23.141 23.444 23.545 22.174 22.316 22.475
1 5 23.06 23.408 23.46 22.165 22.418 22.403
Band 12 /
3 0 23.176 23.306 23.291 22.266 22.324 22.293
1.4 MHz 3 2 23.187 23.235 23.377 22.326 22.458 22.3
3 3 23.174 23.294 23.304 22.267 22.429 22.291
6 0 22.065 22.226 22.318 21.161 21.259 21.25
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Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE Resie| RP Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset 23025 23095 23165 23025 23095 23165
700.5MHz | 707.5MHz | 714.5MHz | 700.5MHz | 707.5 MHz | 714.5 MHz
1 0 23.267 23.282 23.374 22.134 22.564 22.405
1 7 23.147 23.293 23.302 22.138 22.581 22.401
1 14 23.354 23.302 23312 22.168 22.546 22.357
Band 12 /
8 0 22.193 22.358 22.357 21.188 21.487 21.316
3MHz 8 4 22.138 22.313 22.408 21.141 21.459 21.343
8 7 22.149 22.34 22.38 21.164 21.475 21.338
15 0 22.118 22.299 22371 21.132 21.325 21.331
Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE | egsize| RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset 23035 23095 23155 23035 23095 23155
701.5MHz | 707.5MHz | 713.5MHz | 701.5MHz | 707.5MHz | 713.5 MHz
1 0 23.179 23.351 23.239 22.362 22.562 22.263
1 13 23.22 23.289 23.332 22.322 22.62 22,523
1 25 23.196 23.441 23.321 22.237 22,573 22.501
Band 12/
12 0 22.134 22.343 22.405 21.079 21.371 21.414
>MHz 12 6 22.189 22.298 22.384 21.154 21.319 21.44
12 13 22.178 22.304 22.392 21.125 21.347 21.455
25 0 22.228 22.324 22.427 21.228 21.323 21.343
Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RBsige| RO Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset 23060 23095 23130 23060 23095 23130
704.0MHz | 707.5MHz | 711.0MHz | 704.0MHz | 707.5MHz | 711.0 MHz
1 0 23.591 23.314 23.705 22.384 22.724 22.679
1 25 23.21 23.23 23.296 22.193 22.53 22.329
1 49 23.584 23.421 23.497 22.439 22.699 22.624
Band 12 /
25 0 22.306 22.353 22.401 21.421 21.368 21.496
10MHz 25 13 22223 22.365 22.388 21.282 21.388 21.44
25 25 22.338 22.359 22.555 21.409 21.375 21.527
50 0 22.385 22.405 22.41 21.366 21.41 21.392
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1.6.4. Effective Radiated Power - LTE Band 12 (699-716MHz)
ERP (dBm)
QPSK Modulation 16QAM Modulation
LTE RB Size RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset 23017 23095 23173 23017 23095 23173
699.7 MHz 707.5 MHz 715.3 MHz 699.7 MHz 707.5 MHz 715.3 MHz
1 0 18.096 18.249 18.39 17.055 17.251 17.386
1 3 18.091 18.394 18.495 17.124 17.266 17.425
1 5 18.01 18.358 1841 17.115 17.368 17.353
Band 12 /
3 0 18.126 18.256 18.241 17.216 17.274 17.243
1.4 MHz 3 2 18.137 18.185 18.327 17.276 17.408 17.25
3 3 18.124 18.244 18.254 17.217 17.379 17.241
6 0 17.015 17.176 17.268 16.111 16.209 16.2
ERP (dBm)
QPSK Modulation 16QAM Modulation
LTE RB Size RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset 23025 23095 23165 23025 23095 23165
700.5 MHz 707.5 MHz 714.5 MHz 700.5 MHz 707.5 MHz 714.5 MHz
1 0 18.217 18.232 18.324 17.084 17.514 17.355
1 7 18.097 18.243 18.252 17.088 17.531 17.351
1 14 18.304 18.252 18.262 17.118 17.496 17.307
Band 12 /
3MHz 8 0 17.143 17.308 17.307 16.138 16.437 16.266
8 4q 17.088 17.263 17.358 16.091 16.409 16.293
8 7 17.099 17.29 17.33 16.114 16.425 16.288
15 0 17.068 17.249 17.321 16.082 16.275 16.281
ERP (dBm)
QPSK Modulation 16QAM Modulation
LTE | egsize| RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset 23035 23095 23155 23035 23095 23155
701.5 MHz 707.5 MHz 713.5 MHz 701.5 MHz 707.5 MHz 713.5 MHz
1 0 18.129 18.301 18.189 17.312 17.512 17.213
1 13 18.17 18.239 18.282 17.272 17.57 17.473
1 25 18.146 18.391 18.271 17.187 17.523 17.451
Band 12 /
5MHz 12 0 17.084 17.293 17.355 16.029 16.321 16.364
12 6 17.139 17.248 17.334 16.104 16.269 16.39
12 13 17.128 17.254 17.342 16.075 16.297 16.405
25 0 17.178 17.274 17.377 16.178 16.273 16.293
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ERP (dBm)
QPSK Modulation 16QAM Modulation
LTE RB Size RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW Offset 23060 23095 23130 23060 23095 23130
704.0 MHz | 707.5MHz | 711.0 MHz | 704.0 MHz 707.5MHz 711.0 MHz

1 0 18.541 18.264 18.655 17.334 17.674 17.629

1 25 18.16 18.18 18.246 17.143 17.48 17.279

1 49 18.534 18.371 18.447 17.389 17.649 17.574

Band 12/

10MHz 25 0 17.256 17.303 17.351 16.371 16.318 16.446
25 13 17.173 17.315 17.338 16.232 16.338 16.39

25 25 17.288 17.309 17.505 16.359 16.325 16.477

50 0 17.335 17.355 17.36 16.316 16.36 16.342

The maximum ERP/EIRP from the measured RF output power is given in Equation as follows:

EIRP =PMeas +GT
ERP = EIRP -2.15

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

PMeas measured transmitter output power, in dBm
GT gain of the transmitting antenna, in dBi (EIRP)
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Report Template Document Number : FCD-0087

Report ID: 40793-RF-00026
Report Template Revision Number : Rev. F

FCC ID: AZ489FT7176
IC: 109U-89FT7176

1.7. Peak-to-Average Power Ratio
1.7.1. Test Setup
Spectrum
DUT ATT Power Splitter | | Analyzer
3dB .
\ Communication

Simulator

The DUT transmitter output port was connected to communication simulator with above setup.
Path loss for the measurement included.

Set DUT to transmit maximum power through communication simulator

Set the CCDF (Complementary Cumulative Distribution Function) option in the spectrum analyzer.
Spectrum Analyzer setting, RBW = 20MHz.

Recorded the maximum PAR level associated with a probability of 0.1% as Peak to Average Ratio.
All the measurement was done at low, mid, high channel for each band and different modulation.

NousEwbh e

1.7.2. Test Limit

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

1.7.3. Peak-to-Average Power Ratio - LTE Band 12 (699-716MHz)

LTE Band/BW/RB Peak To Average (dB)
. Channel Number | Tx Frequency : :
Size/RB Offset QPSK Modulation | 16QAM Modulation
Band Low CH 23017 699.7 MHz 5.507 6
12/1.4MHz/6/0 N.“d CH 23095 707.5 MHz 5.159 6.116
High CH 23173 715.3 MHz 5.072 5.797

Spectrum Plot of Worst Value

QPSK 16QAM

Spectrum

Ref Level 13.65 dém
ALt 34 de
SGL Count 1000/1000
[@15a Cirw

Ref Level 14.37 dém
Att 34dB AQT 1.6 ms & RBW 20 MHz
SGL Count 1000/1000 TOF

[@13a Clrw

AQT 1.6 ms @ RBW 20 MHz
TOF

\
1E4 ‘1 1E-0 L

1E-05 \

'I 3 1E-0

[CF 699.7 MHz
Com v ive Distribution Function
Mean | Peak | crest | 10% |
Trace 1 21.94 dBm 27.97 dém 6.03 dB 2.70 dB

Mean Pwr + 20.00 dB

CF 707.5 MHz
Gomplementary Gumulative Distribution Function

Mean | Peak | crest__ |
Trace 1 | 20.53 dm | 27.50 dbm 6,57 de

Mean Pwr + 20.00 dB
Samples: 100000
0.19% |
6.1 db,

Samples: 100000
| paes | p.o1%e |
5.51 d8 5.94 dB

1%

10% |
4.41 dB

3.10 dB

190 |
5.22 dB

0.01% |
.43 d8
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Report Template Document Number : FCD-0087
Report Template Revision Number : Rev. F

Report ID: 40793-RF-00026
FCC ID: AZ489FT7176
IC: 109U-89FT7176

LTE Band/BW/RB
Size/RB Offset

Channel Number

Peak To Average (dB)

Tx Frequency

QPSK Modulation

16QAM Modulation

Low CH 23025

700.5 MHz

5.333

6.232

Band 12/3MHz/15/0

Mid CH 23095

707.5 MHz

5.391

6.087

High CH 23165

714.5 MHz

4.783

5.739

Spectrum Plot of Worst Value

QPSK

16QAM

Spectram |

Ref Level 14.56 dém

Ref Level 14,40 dBm

Att 3508 AQT 1.6 ms @ RBW 20 MHz Att 3408 AQT 1.6ms @ RBW 20 MHz

SGL Count 1000/1000 _ TOF SGL Count 100071000 TOF
I.l‘ia Clrw @ 15a Cl

i ] —

= 1 i

0.1 s T TRITH

. S T~

0.0 T - <

{ .\
1E-03 e 1E-0: s
A | X\
\‘ 1 \
\ Y
1E- - 1E-O
x 1

1E-01 1E-D |
|lcF 7075 MRz Mean Pwr + 20.00 dB | [|[GF 700.5 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function samples: 100000 ||complementary Cumulative Distribution Function Samples: 100000

Mean | peak | crest | 10% | 1% | ©0.a% | o.01% | Mean | Peak | crest | 10% | 1% | ©0.% | 0.01% |
Trace 1 21.78 dBm 27.84 dBm 6.06 dB 2.55 dB 4.46 dB 5.39 d8 5.88 dB Trace 1 I 20.69 dBm 27.66 dBm 6,98 dB 3.07 dB 5.13 dB 6.23 dB 6.87 dB

LTE Band/BW/RB
Size/RB Offset

Channel Number

Peak To Average (dB)

Tx Frequency

QPSK Modulation

16QAM Modulation

Low CH 23035

701.5 MHz

5.188

6

Band 12/5MHz/25/0

Mid CH 23095

707.5 MHz

5.159

6.145

High CH 23155

713.5 MHz

4.812

5.768

Spectrum Plot of Worst Value

QPSK

16QAM

=

Spectrum Spectrum
Ref Level 14.94 dem Ref Level 14.77 GBm
Att 3508 AQT 16ms @ RBW 20 MHz Att 3508 AQT 1.6ms @ RBW 20 MHz
SGL Count 1000/1000 __ TOF SGL Count 10001000 TOF
@155 Clrw @153 Clrw
e k-\:-“-“'
0.1 == 0 N
N g <
0.0 0.01
N =
. |
1E-03 . 1E-0
b it
\ \
Ly ¥
1E '1 1E-O t
.\I 1t
1E-0 1E-0 |
lCF 7015 miHiz Mean Pwr + 20.00 dB | JICF 707.5 MHz Mean Pwr + 20.00 dB

Mean | Peak | Crest

Complementary Cumulative Distribution Function

| 0% | 190 | 0.9

samples: 100000

| po1ee | ean

Gomplementary Gumulative Distribution Function

| Peak | crest | 10%

Samples: 100000

10% | 0.1% | 0.01% |

27.72 dBm .96 dB

Trace 1 | 21.75 dém

2.43 dB 4.26 dB .12 dB

M
577 de Trace 1 [ 20.73

dBm

27.70 dBm 697 dB 2.99 dB

5.07 di 6.14 dB 6.72 dB
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Report Template Revision Number : Rev. F FCC ID: AZ489FT7176
IC: 109U-89FT7176

LTE Band/BW/RB Peak To Average (dB)
] Channel Number | Tx Frequency : :
Size/RB Offset QPSK Modulation | 16QAM Modulation
Low CH 23060 704 MHz 5.275 6
Mid CH 23095 707.5 MHz 4.899 5.797
High CH 23130 711 MHz 4,783 5.913

Band
12/10MHz/50/0

Spectrum Plot of Worst Value

Spectrum ] = [ spectrum ] L
Ref Level 14.97 d2m Ref Level 14,73 dBm
Att 3508 AQT 16ms @ RBW 20 MHz Att 3508 AQT 1.6ms @ RBW 20 MHz
SGL Count 1000/1000 TDF SGL Count 100071000 TOF
@155 Clrw @ 15a Clrw
SSEEs S
BT gt | T
0.1 e . ' 0.1 N
= H S
Y
oo 0o
X
A
1E-03 * 1E-03. ~
i X
\ 4
\
Y
1E- 1 1E-O "\
I ;
1E 1E-0 \!
| \
lcF 704.0 MKz Mean Pwr + 20.00 dB | |[cF 704.0 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function samples: 100000 |Gomplementary Cumulative Distribution Function samples: 100000
Mean | poak | Crest | 10%% | 10 | 0.a% | o.0100 | Mean | Peak | crest | 10% | 195 | 0.1% | p.01% |
Trace 1 21.68 dBm 27.51 dBm 5.83 dB 2,41 dB 4,20 dB 5.26 dB 5.68 dB Trace 1 20.65 dBm 27.51 dém 6,86 dB 2.96 dB 4,03 dB 6.00 dB 6.55 dB
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Report Template Document Number : FCD-0087
Report Template Revision Number : Rev. F

1)
2)
3)

4)
5)
6)
7)

Report ID: 40793-RF-00026
FCC ID: AZ489FT7176
IC: 109U-89FT7176

1.8. Occupied Bandwidth
1.8.1. Test Setup
DUT ATT
3dB

Power Splitter

Spectrum
Analyzer

/
T

Communication
Simulator

The DUT transmitter output port was connected to communication simulator with above setup.
Path loss for the measurement included.

For LTE measurement, set DUT to transmit maximum power & full RB size through communication

simulator.

For LTE measurement, set DUT to transmit maximum power through communication simulator.
Spectrum Analyzer setting, RBW is 1% of OBW and VBW is 3 times of RBW.
Measure & record -26dBc and 99% occupied bandwidth (BW).

All the measurement was done at low, mid, high channel for each band and different modulation.

1.8.2. Test

Limit

For measurement 99% of occupied bandwidth that is required by FCC 2.1046 and RSS Gen 6.7.

1.8.3. Occupied Bandwidth - LTE Band 12 (699-716MHz)

LTE Band/BW/RB Tx -26 dBc Bandwidth (MHz)
. Channel Number : :
Size/RB Offset Frequency QPSK Modulation 16QAM Modulation
Low CH 23017 699.7 MHz 1.242 1.236
Band 12/1.4MHz/6/0 Mid CH 23095 707.5 MHz 1.25 1.25
High CH 23173 715.3 MHz 1.242 1.242

Spectrum Plot of Worst Value

-26 dBC Bandwidth

Spectrum ] o Spectrum ] b
Ref Level 30.00 dem @ RBW (CHAN) 30 kHz Ref Level 30.00 dém & RBW (CHAN) 30 kHz
Att 5008 & SWT 455 @ VBW 100 kHz  Mode Auto Sweep Att 50dB & SWT 455 & VBW 100 kHz  Mode auto Sweep
SGL Count 5/5 TDF SGL Count 5/5 TDF
[26dE Down OBW @ 1Pk Max [EdE Down 0BW @ 1Pk Max
mM1[1] 17.27 dBm)| Mi[1] 16.32 dBm)|
0 1 707.15590 MHz 20 . 707.29580 MHZ]
M ndB 26.00 dB| ndB 00 dB|
ol o iy Al PPt o,
B A el AL ] 1.250300000 MHz " . SN P i N“J'U'«.\ 1250300000 MHZ]
10 Q factor 965.6] od Q factor 565.7]
a 0 di
Ty \wr ‘w’/ N7
-10 - 104d ¢
Y
7 \ 7 5
-0 f R e oy P : . ik
DRRSIAPY NLP s PR PR unbnast it AT A gl L
-30 d 30
-a0 -40 d
-50 50 df
60 60 di
CF 707.5 MHz 1001 pts Span 2.8 MHz CF 707.5 MHz 1001 pts Span 2.8 MHz
Marker arker
Type | Ref | Trc | X-value Y-value | Function | Function Result | Type | Ref | Tre| X-value Y-value | Function | Function Result |
M1 1 707.1559 MHz 17.27 dBm ndB down 1.2503 MHz M1 1 707.2958 MHz 16.32 dBm nd@ down 1.2503 MHz
Ti 1 706.8762 MHz 9.05 dBm ndg 26.00 dB T1 1 706.8706 MHz =10.12 dém ndg 26.00 de
T2 1 708.1266 MHz =-8.54 dBm Q factor 565.6 T2 1 708.121 MHz -0.42 dBm Q factor 565.7
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Report ID: 40793-RF-00026
FCC ID: AZ489FT7176
IC: 109U-89FT7176

LTE Band/BW/RB

] Channel Number
Size/RB Offset

Tx
Frequency

99% Occupied Bandwidth (MHz)

QPSK Modulation

16QAM Modulation

Low CH 23025

700.5 MHz

2.673

2.673

Band 12/3MHz/15/0 Mid CH 23095

707.5 MHz

2.679

2.673

High CH 23165

714.5 MHz

2.679

2.673

Spectrum Plot of Worst Value

99% Occupied Bandwidth

QPSK

16QAM

Spectrum

T spectrum =
Ref Level 30,00 dBm ® RBW (CHAN) 30 kHz Ref Level 30,00 dBm ® RBW (CHAN) 30 kHz
Att 4608 @ SWT 455 @ VBW 100 kHz  Mode Auto Sweep Att 46 OB @ SWT 4.55 @ YBW 100 kHz  Mode Auto Sweep
SGL Count 5/5 TOF SGL Count 5/5 ToF
0% Power OBW @ 1Pk Max [59% Power OBW @ 1Pk Max
M[1] 14.01 dBm M1[1] 12.35 dBm
708.60890 MHz 701.23790 MHz
20 dBm dec Bw 2.679320679 MHz| |l 20 dem Occ B 2.673326673 MHZ|
Y| T2 T'
10 dBm el M pattabacityol e ke funi ey rI 10 dBm Tttt TIPSR Y. BN
1
f | |
0 dBi i ! 0 de ‘J I
! | | \
-10 dBr 1 : -10 gBm f T
/ ! f \
-20 dén / 20 dBm b T
/ \
q LT sl Y
m m b sy gl g o AR A, |
. s iy TANTLNORY || B o Y ole
-40 dBm -a0 dBm
-50 dBm 50 dBm
-50 dBm 50 dBm
CF 707.5 MHz 1001 pts Span 6.0 MHz CF 700.5 MHz 1001 Eu Span 6.0 MHz

LTE Band/BW/RB

] Channel Number
Size/RB Offset

Tx

-26 dBc Bandwidth (MHz)

Frequency

QPSK Modulation

16QAM Modulation

Low CH 23025

700.5 MHz

2.871

2.901

Band 12/3MHz/15/0 Mid CH 23095

707.5 MHz

2.883

2.883

High CH 23165

714.5 MHz

2.901

2.901

Spectrum Plot of Worst Value

-26 dBC Bandwidth

Spectrum s Spectrum o=
Ref Level 30.00 dém © RBW (CHAN) 30 kHz Ref Level 30.00 dam © RBW (CHAN) 30 khz
Att 50 dE @ SWT 4.55 @ VBW 100 kHz  Mode Auto Sweep Att S0cB @ SWT 455 » VBW 100 kHz  Mode Auto Sweep
SGL Count §/5 TOF SGL Count 5/§ TOF
[pEdE Down OBW @ 1Pk Max p6de Down OBW @ 1Pk Max
Mi[1] 12.89 dBm)| Mi[1] 12.43 dBém|
204 713.27720 MHZ| 20 701.23730 MH2|
M ndp 26.00 dB nde; 26.00 dB
1 B 9 | 3y Y c 000 MHZ|
AT ATV RTINS 2.901100000 MH: . paB0 X 2.901100
iod T qQfactor mm, 245.9 10 T (;"tnt‘ﬁ\"w""’”““j 241.7
od od / \
0 o ts 0 N, 1
10 f Y 10 ‘7
\
-20 MJ‘ .‘14. -20 ,J'# \
it furall e shal 4 A ; o ) " "
T, L i bt A b g, o, B % o a LR TIPS
40 -<40d
50 s0d
-60 d -60 dl
GF 714.5 MHz 1001 pts Span 6.0 MHz CF 700.5 MHz 1001 pts Span 6.0 MHz
Marker Marker
Type | Ref | Tre | X-value Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 1 713.2772 MHz 12.89 dBm ndg down 2.9011 MHz M1 1 701.2373 MHz 12.43 dBm ndB down 2.9011 MHz
T1 1 713.0435 MHz -13.88 dBm ndg 26.00 dB T1 1 699.0495 MHz -13.84 dBm ndB 26.00 dB
T2 1 715.9446 MHz -13.09 dBm Q factor 245.9 T2 1 701.9505 MHz -13.80 dBm Q factor 241.7
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LTE Band/BW/RB

] Channel Number
Size/RB Offset

Tx

99% Occupied Bandwidth (MHz)

Frequency

QPSK Modulation

16QAM Modulation

Low CH 23035

701.5 MHz

4.466

4.456

Band 12/5MHz/25/0

Mid CH 23095

707.5 MHz

4.466

4.456

High CH 23155

713.5 MHz

4.456

4.456

Spectrum Plot of Worst Value

99% Occupied Bandwidth

QPSK

16QAM

Spectrum

&)

Ref Level 30.00 dém
Att

® RBW (CHAN) 30 kHz
4608 @ SWT 455 @ VBW 100 kHz  Mode Auto Sweep

Att

Ref Level 30.00 dém

=

& RBW (CHAN) 30 kHz
46 0B @ SWT 455 @ VBW

100 kHz  Mode 4uto Sweep
SGL Count §/5 TOF SGL Count 5/5 TOF
[59% Power OBW @ 1Pk Max [G9% Power OBW @1PK Max
Mi[1] 11.29 dBm)| Mi1[1] 10.92 dBm
703.22800 MHz 699.57200 MHz
20 dBm dcc B 4.465534466 MHz|ll 20 dam Oce Bw 4455544456 MHZ|
1 MLl
10 dbm - ol f 10 g T
At LTE L2 D T g e “| d .fd PR T XL T LN T NTR e
- I | |
| |
’ |
-10 dBr f 1
i \ / 1
. ! \
-20 dBm - - -
f | / \
J
20 o W ATVPT| P S Bt Ny A
pribs (e e QUM BT Rl AT S ST TN
-4
-50 dBm
-50 dBm
CF 701.5 MHz 1001 pts Span 10.0 MHz il CF 701.5 MHz 1001 pts Span 10.0 MHz

LTE Band/BW/RB

] Channel Number
Size/RB Offset

Tx

-26 dBc Bandwidth (MHz)

Frequency

QPSK Modulation

16QAM Modulation

Low CH 23035

701.5 MHz

4.785

4.745

Band 12/5MHz/25/0 Mid CH 23095

707.5 MHz

4.735

4.785

High CH 23155

713.5 MHz

4.765

4.745

Spectrum Plot of Worst Value

-26 dBC Bandwidth

Spectrum ] oo Spectrum ] ka2
Ref Level 30.00 dém & RBW (CHAN) 30 kHz Ref Level 30.00 d8m © RBW (CHAN) 30 khz
Att SOdB @ SWT 4.55 @ VBW 100 kHz  Mode Auto Sweep Att SOdB @ SWT 4,55 @ VBW 100 kHz  Mode Auto Sweep
SGL Count §/5 TOF SGL Count §/5 TDF
6de Down 0BW @ 1Pk Max p6de Down OBW @ 1Pk Max
mi[1] 11.06 dBm)| Mi[1] 10.28 dBm|
0 701.75000 MH2 20 708.07900 MHZ]
o ndB 26.00 dB nde 26.00 dB
1od Y Bw +.785000000 MHZ "y By 4.785000000 MHz
| 7 Tt 146.6 10 o TFw R A s 148.0
] |
0 od |
-10 f#" te 10 df T 1 I
¥ 7 |5
-20 a 2 20 f X
/ \ y \
I T8 T A kbbb ool PO TR INTRTRELLY (TS Huguny Ll
-40 -<40d
50 s0d
-60 60 d
CF 701.5 MHz 1001 pts Span 10.0 MHz GF 707.5 MHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Trc | X-value Y-value | _Function | Function Result | Type | Ref | Trc | X-value 1 Y-value | Function | Function Result |
M1 1 701.75 MHz 11,06 dém ndB down 4.765 MHz M1 1 708.079 MHZ 10.28 dBm ndB down 4.785 MHz
T1 1 699,082 MHz -15.02 dBm nds 26.00 dB T1 1 705.092 MHz -15.66 dBm ndB 26.00 dB
T2 1 703,868 MHz -14.70 dBm Q factor 146.6 T2 1 709.878 MHz -15.82 dBm qQ factor 148.0
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LTE Band/BW/RB

] Channel Number
Size/RB Offset

Tx

99% Occupied Bandwidth (MHz)

Frequency

QPSK Modulation

16QAM Modulation

Band Low CH 23060

704 MHz

8.931 8.931

Mid CH 23095

707.5 MHz

8.911 8.931

12/10MHz/50/0

High CH 23130

711 MHz

8.911 8.931

Spectrum Plot of Worst Value

99% Occupied Bandwidth

Spectrum | spectrum ] =
Raf Lavel 30.00 d8m ® RBW (CHAN) 30 kHz Ref Level 30.00 dBm ® RBW (CHAN) 30 kHz
Att 46 dB @ SWT 4.55 @ VBW 100 kHz  Mode Auto Sweep Att 46 dB @ SWT 455 & VBW 100 kHz  Mode Auto Sweep
SGL Count 5/5 TDF SGL Count 5/5 TOF
[29% Power OBW @1Pk Max [99% Power OBW @ 1Pk Max
M1[1] 8.77 dBm)| M1[1] 8.93 dBm)|
702.3220 MHz| 701.4830 MHZ|
20 dl Occ Bw 8.931068931 MHz| 20 Occ Bw 8.931068931 MHz|
i M
10 = - 10 —
(01 PP e JA’*};-J\J,.N A S P ’.-m Mu“‘»;,lllj‘.m e sy Lo o el “-‘ﬂ"
0 di I 0 di i
10 f i 104d | T
. \ / \
[ 20 r
0d 7 T 7 T
/ “l rf
- d L 3 y
-30 dE i m T -30 df - 4
o J AIATTE N AR g i LLTTA I P
bttt RO T RATYIWY | | e [ CTRRY PR
-40 d -40 d
50 de 50 dB
-60 d -60 dBi
CF 704.0 MHz 1001 pts Span 20.0 MHz CF 704.0 MHz 1001 pts Span 20.0 MHz

LTE Band/BW/RB

] Channel Number
Size/RB Offset

Tx

-26 dBc Bandwidth (MHz)

Frequency QP

SK Modulation 16QAM Modulation

Band Low CH 23060

704 MHz

9.311 9.331

Mid CH 23095

707.5 MHz

9.311 9.271

12/10MHz/50/0

High CH 23130

711 MHz

9.371 9.311

Spectrum Plot of Worst Value

-26 dBC Bandwidth

Spectrum . Spectrum =2
Ref Level 30.00 dBm © RBW (CHAN) 30 khz Ref Level 30.00 dam © RBW (CHAN) 30 khz
Att 5008 @ SWT 455 @ VBW 100kHz  Mode Auto Sweep Att S0dB @ SWT 455 @ VBW 100kHz  Mode Auto Sweep
SGL Count 5/5 TOF SGL Count §/5 TOF
6dB Down OBW @ 1Pk Max f6dB Down OBW @ 1PK Max
mi[1] 8.69 dBm| mi1[1] 7.62 dBm|
04 709.4620 MH2 o0 702.6210 MH:
ndB 26.00 dB| ndB 26.00 dB|
104 M1 Bw 9.371000000 MH2| 10 d M1 Bw 9.331000000 MH2
I — TRTENIYINN WSS R £ T " 5.7 o WS O DTN 8. - L
Q J ‘ 1 r ‘
-10 J '& -10 f‘ l\
20d - y 20 d .
o , J/ "t o / 4,
e Il | Bt oz S
-40 -40
50 50
60 -0
CF 711.0 MHz 1001 pts Span 20.0 MHz CF 704.0 MHZ 1001 pts Span 20,0 MHz
Marker Marker
Type | Ref | Tre | X-value ¥-value | Function | Function Result | Type | Ref | Trc | X-value 1 Y-value | Function | Function Result |
M1 1 709.462 MHz 8.69 dBm ndB down 9.371 MHz M1 1 702.621 MHz 7.62 dBm ndB down 9,331 MHz
T1 1 706.285 MHz -17.93 dBm ndg 26.00 dB T1 1 699.345 MHz -17.91 dBm ndB 26.00 dB
T2 1 715.655 MH2 -17.09 dBm Q factor 75.7 T2 1 708.675 MHz -17.99 dBm Q factor 75.3
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1.9. Frequency Stability

1.9.1. Test Setup

Spectrum
/ Analyzer
DUT ATT Power Splitter
3dB -
\ Communication

Simulator

Temperature \ External Power Supply

Chamber

1) The DUT is placed in the temperature chamber and DUT is power up by external power supply to control the DC
input voltage.

2) The temperature chamber could control the temperature and humidity and external power supply could control the
test voltage range from minimum to maximum operating voltage.

3) Measured frequency error from the communication simulator by vary below step :

i.  Vary temperature of the temperature chamber from -30 ~ 60 deg C (10 deg C / Step) and set external
supply voltage constant at nominal voltage.
ii.  Vary external supply voltage from minimum to maximum operation voltage support by DUT and set
temperature chamber constant at room temp.
4) All the measurement was done at mid channel for each band.

1.9.2. Test Limit
As per manufacturer declared product operating at -30 to 60 deg C with spec of +/- 0.1ppm.
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1.9.3. Frequency Stability - LTE Band 12 (699-716MHz)

Report ID: 40793-RF-00026

FCC ID: AZ489FT7176
IC: 109U-89FT7176

Frequency Error VS Temperature
Temp Channel Bandwidth: 1.4 MHz
Band (DegC) Low Channel High Channel
699.7MHz 715.3MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

60 699.699997 -0.004866 715.299995 -0.00646

50 699.700004 0.005786 715.299995 -0.0065

40 699.699995 -0.006767 715.299995 -0.00656

LTE Band 30 699.699995 -0.007217 715.299995 -0.00682
12 20 699.699994 -0.008321 715.299995 -0.00706
10 699.699995 -0.007544 715.299995 -0.00756
0 699.700045 0.007544 715.299983 -0.023119

-10 699.700005 0.007442 715.300008 0.010639

-20 699.700005 0.007851 715.299995 -0.00632

-30 699.699996 -0.005888 715.299996 -0.0057

Frequency Error VS Voltage
Voltage Channel Bandwidth: 1.4 MHz
Band :
(V) Low Channel High Channel
699.7MHz 715.3MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

LTE Band 9 699.700005 0.005581 715.299995 -0.008419

12 7.5 699.700005 -0.007953 715.299983 -0.0078
6 699.699996 -0.007217 715.299996 -0.00506
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FCC ID: AZ489FT7176
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Frequency Error VS Temperature
Band Temp Channel Bandwidth: 3 MHz
(DegC) Low Channel High Channel
700.5MHz 714.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

60 700.500004 0.006392 714.500007 0.00915
50 700.500007 0.009312 714.500006 0.008989
40 700.500006 0.008026 714.500006 0.008609
LTE Band 30 700.500005 0.007433 714.500005 0.006567
12 20 700.500006 0.008638 714.500007 0.00941
10 700.500005 0.007597 714.500006 0.007708
0 700.500007 0.007352 714.500006 0.008269
-10 700.500005 0.007801 714.500007 0.00973
-20 700.500004 0.005759 714.500016 0.021763
-30 700.50002 0.028304 714.500019 0.026288

Frequency Error VS Voltage

Band Voltage Channel Bandwidth: 3 MHz

(V) Low Channel High Channel
700.5MHz 714.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

LTE Band 9 700.500005 0.007638 714.500007 0.00933
12 7.5 700.500007 0.006657 714.500007 0.009991
6 700.500005 0.009128 714.500019 0.005706
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Frequency Error VS Temperature
Band Temp Channel Bandwidth: 5 MHz
(DegC) Low Channel High Channel
701.5MHz 713.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

60 701.500006 0.007912 713.500005 0.006937
50 701.500004 0.005812 713.500026 0.037111
40 701.500006 0.008809 713.500005 0.007699
LTE Band 30 701.500005 0.006709 713.500004 0.005594
12 20 701.500006 0.008259 713.500006 0.00808
10 701.500005 0.007402 713.500006 0.008561
0 701.500009 0.011685 713.500012 0.009704
-10 701.500006 0.008728 713.500023 0.032339
-20 701.500005 0.007749 713.500009 0.01209
-30 701.500005 0.006485 713.500008 0.011328

Frequency Error VS Voltage

Band Voltage Channel Bandwidth: 5 MHz

(V) Low Channel High Channel
701.5MHz 713.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

LTE Band 9 701.500005 0.009299 713.500023 0.009904
12 7.5 701.500005 0.007484 713.500009 0.007719
6 701.500005 0.007178 713.500008 0.007178
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Frequency Error VS Temperature
Band Temp Channel Bandwidth: 10 MHz
(DegC) Low Channel High Channel
704MHz 711MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

60 704.000005 0.006401 710.999995 -0.006338
50 704.000005 0.006584 710.999996 -0.005452
40 704.000004 0.006218 710.999996 -0.006137
LTE Band 30 704.000005 0.006909 710.999996 -0.005855
12 20 704.000005 0.006482 710.999996 -0.005634
10 704.000005 0.006401 710.99998 -0.027584
0 704.000026 0.005913 711.000366 0.005955
-10 704.000005 0.007051 711.000005 0.006438
-20 704.000006 0.008189 711.000005 0.006921
-30 704.000005 0.006401 711.000004 0.006217

Frequency Error VS Voltage

Band Voltage Channel Bandwidth: 10 MHz

(V) Low Channel High Channel
704MHz 711MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

LTE Band 9 704.000005 -0.035621 710.999996 0.006458
12 7.5 704.000005 0.00699 710.99998 -0.006177
6 704.000005 -0.005832 710.99998 0.005613
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1.10. Band Edge Conducted Spurious Emission

Spectrum
1.10.1. Test Set
- / Analyzer
DUT ATT Power Splitter
3dB .
\ Communication

Simulator

1)
2)
3)
4)
5)

The DUT transmitter output port was connected to communication simulator with above setup.
Path loss for the measurement included.

Set DUT to transmit maximum power through communication simulator.
The band edges of lowest and highest channels with the highest RF powers were measured.

The center frequency of spectrum is the band edge frequency, span is 3MHz, RBW is 1~3% of EBW and
VBW is at least 3 times of RBW

6) Record the maximum trace plot into the test report.

1.10.2.

For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a licensee's
frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of
operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100

kilohertz bands immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at
least 30 kHz may be employed.

Test Limit

1.10.3. Band Edge Conducted Spurious Emission - LTE Band 12 (699-716MHz)
Band 12, 1.4MHz QPSK, Low Channel 23017
RB=1 | Offset = 0 RB=X(100%) | Offset = 0
Ref Level 30.00 d&m ® RBW (CHAN) 30 kHZ Ref Level 30.00 dBm @ RBW (CHAN) 30 kHz
Att 50 dB @ SWT 10s & VBW 100 kHz  Mode Auto Sweep Att S0 dB @ SWT 10s & VBW 100 kHz  Mode Auto Sweep
SGL Count 1/1 TOF SGL Count 1/1 TOF
(@ L4y Max @14 Max
s com e
20 d : 20 dB - .
10 A 10 dan
\ 0 de B ! = “\
\ 7 7
-10 dB { 1] -10 cem T B
e andEdgeLimit ! BandEdgeLimit 1
20 dB My s il -20 dBm J it
f N ‘I :J N
304 - | 30 dBm: \~
, N[ R I F— -
e R WS 7 S N Easa
0 d -50 dBm:
-60 dBm -0 dBém
CF 699.0 MHz 1001 pts Span 3.0 MHz CF 699.0 MHz 1001 pts Span 3.0 MHz
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Band 12, 1.4MHz QPSK , High Channel 23173
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Band 12, 1.4MHz 16-QAM, Low Channel 23017
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Band 12, 3MHz QPSK, Low CH 23025
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Band 12, 3MHz 16-QAM, High CH 23165
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Band 12, 5MHz QPSK, Low CH 23035
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Band 12, 5MHz 16-QAM, Low CH 23035

Offset =0

RB = X (100%)

Offset =0

|

=]

Spectrum Spectrum ] o
Ref Lavel 30.00 dam ® RBW (CHAN) 30 kHz Ref Level 30.00 dBm ® RBW (CHAN) 30 kHz
At S0d8 @ SWT 105 ® VBW 100 kHz  Mode Auto Sweep At 5048 @ SWT 105 @ VBW 100kHz Made 4uto Sweep
SGL Count 1/1 TOF SGL Count 1/1 TOF
(@ 1w Max @ 1av Max
M1[1] 27.72 dBm| Mil1] 34.41 dBm
699.00000 MHz 699.00000 MHz
20d 2048
A
10d { 10 dey
1
0 di - 0 dém: —
; { 7 ey e N P YT P
i \ 7 IF 7
10 d -+ | B -
pandedgeLimit / 5 2ndEdgeLimit
-20 di £ -20 dBm: J
7 7
M, Fd
q b /!
& - -30 dBm T
J
/ 2
a0 di S45 e e
R N w—w«wu--wm-‘r—‘-“"”-") R I
50 d 50 dBm
60 dB -60 dbm
CF 699.0 MHz 1001 pts Span 3.0 MHz CF 699.0 MHz 1001 pts Span 3.0 MHz
Band 12, 5MHz 16-QAM, High CH 23155
- - - 0, -
RB=1 Offset =X-1 RB = X (100% Offset =0
Spectrum ] = Spectrum ] =
Ref Level 30.00 dBm S RBW (CHAN) 30 Kz Ref Level 30.00 dBm © RBW (CHAN) 30 kHz
Att 50db @ SWT 105 @ VBW 100 kHz  Mode Auto Sweep Att S0dE @ SWT 105 @ VBW 100kHz Mode Auta Sweep
S6L Count 1/1 TOF SGL Count 1/1 TOF
| RS (@150 Max
Mi[1] 27.28 dBm| M1[1] 34.92 dBm
716.00000 MHz 716.00000 MHz]
20 dB 2008
s
10 di : 10 dBy
|
|
od ! | 0 dém | L
] \ L e e g rep—
/ \ 4 | 4
-10 di - -10 dbm }
L andEdgeLimt 7 Y [pandedgeLimit |
20 d - 20 dem -
s 1 N
/ 1Y
a0d ~ Y 30 dBm <
J \
40 dB - 40 dBm
-50 o8 50 dBm
60 -60 dbm
GF 716.0 MHz 1001 pts Span 3.0 MHz GF 716.0 MHz 1001 pts Span 9.0 MHz
Band 12, 10MHz QPSK, Low CH 23060
— — - 0, —
RB=1 Offset=0 RB = X (100% Offset=0
Spectrum ] = [ spectrum ] =
Ref Level 20.00 dém ® RBW (CHAN) 30 kH2 Ref Lavel 30.00 dam ® RBW (CHAN) 30 kHz
att 508 @ SWT 105 @ VBW 100 kHz  Made Auta Sweep att S0d8 @ SWT 105 ® VBW 100 kHz  Mode Auto Sweep
SGL Count 1/1 TOF SGL Count 1/1 TOF
(@ 17y Max (@ 1w Max
mM1[1] 39.71 dBm)| mM1[1] 39.15 dBm)|
699.00000 MHZ| 699.00000 MHZ|
20 dém 20d
A
104 ) 10d
od - ‘ od
/ \ A ]
/ \ /
-10 dBm - C -10 o ’
pandedgeLimit - pandedgeLimit |
-20 dBm = < 204 L
7 ™ //
-30 dBm rdi oY -30 di
st \ -
5 o
a0 dem — ] | B e e
WIPLTIURPII REPUIRVRTIUE SRR PR
50 dem s0d
60 dBm 60 dB
GF 699.0 MHz 1001 pts Span 3.0 MHz | | | CF 699.0 MHz 1001 pts Span 3.0 MHz

Page 30 of 50



Report Template Document Number : FCD-0087
Report Template Revision Number : Rev. F

Report ID: 40793-RF-00026
FCC ID: AZ489FT7176
IC: 109U-89FT7176

Band 12, 10MHz QPSK, High CH 23130
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1.11. Conducted Spurious Emission

1.11.1. Test Setup Spectrum

3dB

/ Analyzer
DUT ATT Power Splitter

Communication
Simulator

1) The DUT transmitter output port was connected to communication simulator with above setup.
2) Path loss for the measurement included.

3) Set DUT to transmit maximum power through communication simulator.

4) Spectrum Analyzer setting, RBW = 1 MHz, VBW = 3 MHz.

5) The spurious emission of lowest, middle and highest channels with the highest RF powers were measured.
6) Record the maximum trace plot into the test report.

1.11.2. Test Limit

For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a licensee's
frequency band(s) of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of
operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100

kilohertz bands immediately outside and adjacent to a licensee's frequency block, a resolution bandwidth of at
least 30 kHz may be employed.

1.11.3. Conducted Spurious Emissions - LTE Band 12 (699-716MHz)
QPSK - Low Freq (699.7 MHz)
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1 639. 778000 MHz 20.248 dém 2 e 1 6.993440 GHz 35.749 dBm 2
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RB Size =1, RB Offset = 3
~ ~
9kHz ~ 2GHz 2GHz ~ 10GHz
Spectrum 1] = [ spectrum r] =
Ref Level 25,00 dim Mode 4uta Sweep Ref Level 25,00 dém Mode Auto Sweep
SGL Count 1/1 SGL Count 1/1
| O @1 Max
20 dam: " Mi[1] z0.04dbm] [ Mil1] 35.75 dbm
707.5780 MHz 6.998940 GHz
10 dBm 10 dém
0 df ]
-10 d = -10 dB
D1 -13.000 dB: 10 D 3.000 dErm
20 df 20 d
30 i
h I -20 a " J
"y ) 13
-40 dBm- — e
50 o
-50 db
60 d
60 db
-70 df
Start 9.0 kHz 40001 pts Stop 2.0 GHz 70
Spurious Emissions Start 2.0 GHz 16001 pts Stop 10.0 GHz
Rangelow | Rangeup | RBW | Frequency | Powerabs | ALimit | |spurious Emissions
5.000 kHz 1,000 GHz 100.000 kHz 707.57763 MHz 20.04 dBm -200,00 dB Range Low | Rangeup | REBW | Frequency | Powerabs | ALimit
1.000 GHz 2,000 GHz 100.000 kHz 1.69754 GHz -51.60 dBm -200.00 dB 2.000 GHz 10.000 GHz 1.000 MHz £.99894 GHz -35.75 dBm -200.00 d&
Marker Peak List Marker Peak List
No | X-value | Y-value | No | X-value | ¥-value | No | X-value ¥-value | mo | %-value | v-value |
1 707.578000 MHz 20.042 dbm 2 — - 1 6.598540 GHz -35.750 dém 2
RB Size =1, RB Offset = 3
~ ~
9kHz ~ 2GHz | 2GHz ~ 10GHz
Spectrum »] T Spectrum t] o
Ref Level 25.00 dbm Mode Auto Swasp Ref Level 25.00 dbm Mode Auto Swasp
SGL Count 1/1 SGL Count 1/1
(@1 Max (@1 Max
20 d T M1[1] 19.94 dBnff ., 4 M1[1] -35.59 dBm)|
715.3780 MHZ 6.998940 GHz|
10 g 10 d
od od
-10 db S—T o
01 -13.000 dBm D1 -13.000 dBr
-20 20
=0 <30 i :
S —
<50 d
<50 d
-0 ob
-60 d
70 d
Start 9.0 kHz 40001 pts Stop 2.0 GHz e
Spurious Emissions Start 2.0 GHz 16001 pts Stop 10.0 GHz
Rangelow | Rangeup | REBW. | Freguency | _Powerabs | ALimit Spurious Emissions
5,000 kHz 1.000 GHz 100,000 khz 715.37756 MHz 19,94 dBm ~200.00 dB Rangelow | Rangelp | RBW | Frequency Power Abs Alimit |
1.000 GHz 2.000 GHz 100,000 kHz 1.64724 GHz -51.54 dBm -200.00 dB 2.000 GHz 10.000 GHz 1.000 MRz 6.99394 GHz -35.59 dam -200.00 dB
Marker Peak List Marker Peak List
No X-value | ¥-value | no | X-value | ¥-value I _no X-value | ¥-value | mo | X-value | ¥-value |
1 715.378000 MHz 19,938 dém 2 1 6.998940 GHz -35,589 dam 2 - -
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QPSK - Low Freq (700.5 MHz)

RB Size =1, RB Offset =0

9kHz ~ 2GHz

2GHz ~ 10GHz

Spectrum :]

@ Spectrum :]

Ref Level 25.00 dEm
SCL Count 1/1

Mode Auto Sweep

(=]

SCL Count 1/1

Mode Auto Sweep

| P

l:Rel Level 25.00 dBm

(@1 Max
o0 Mil1] 19.40 donfl o Mil1] 35.81 dBm|
699.2280 MH 6.998440 GHe|
10 db 10
od o
-10 dl 10 dB
AL Sano0ien = D1 -13.000 dbm
-z0 20 d
=20 30 d
- S BNy oot
-40 dBmo et
-50 df
-50 ds
-60 ol
_60 db
70
70 d
Start 9.0 kHz 40001 pts Stop 2.0 GHz
Spurious Emissions Start 2.0 GHz 16001 pts Stop 10.0 GHz
Rangelow | Rangeup | REBW | Frequency | _pPowerabs | ALimit i issi
9.000 kHz 1,000 GHz 100.000 kHz 622,22771 MHz 19,43 dBm -200.00 dB Range Lowe | Rangeup | RBW | Frequency Power Abs | ALimit |
1.000 GHz 2,000 GHz 100.000 kHz 1.68879 GHz -51.58 dBm -200.00 dB 2.000 GHz 10.000 GHz 1.000 MHz 6.99844 GHz -35.81 dém
Marker Peak List Marker Paak List
No x-value | ¥-value | no | X-value | ¥-value Il _nNo X-value | ¥-value | No | X-value | ¥Y-valug |
1 659.226000 MHz 19,451 dém 3 701.778000 MHz -38.546 dBm 1 6,998440 GHz -35.810 dém 2 - -
z 700.478000 MHz -18.089 dam 4 597.578000 MHz -41.116 dém

QPSK - Mid Freq (707.5 MHz)

RB Size =1, RB Offset =0

9kHz ~ 2GHz

2GHz ~ 10GHz

Spectrum &] = Spectrum t] o
Ref Level 25.00 dém Mode Auto Sweep Ref Level 25.00 dBm Mode Auto Sweep
SGL Count 1/1 SGL Count 1/1
(@1 max (@1 max
> ZIEN| 19.26 a6 o Min 3576 dBm
20 - o 20 N
706.2280 MH3) 6.996940 GHz
10 dBs 10 d
od o d
10 d
D1 -13.000 dBm = 00 dem
20 -
-an -30 db s
a0 e
- dBm<] I <
-0 d
=0 d
60 dBs
0 d
70
Start 9.0 kHz 20001 pts Stop zoGHz ]|
Spurlous Emissions Start 2.0 GHz 16001 pts Stop 10.0 GHz
Rangelow | Rangeup | RBW | Fregquency |  PoweraAbs | ALimit Spurious Emissions
9,000 kHz 1.000 GHz 100,000 kHz 706,2276% MHz 19,26 dBm -200,00 dB Range Low |  Rangeup | RBW | Frequency | __PowerAbs | ALimit |
1.000 GHz 2,000 GHz 100,000 kHz 1.65939 GHz -51.36 dBm -200.00 dB 2.000 GHz 10.000 GHz 1.000 MRz 6.99504 GHz -35.76 dBm -200.00 dB
Marker Peak List Marker Peak List
No X-valug | Y-value | no | X-value [ Y-value || _no X-value | ¥-value | o | X-value | Y-value |
1 706228000 MHz 19.264 dém 3 708.778000 MHz -39.039 dém 1 6.996940 GHz -35.762 dBm 2 — o
z 707.478000 MHz -18.074 dam 4 705.028000 MHz -40.551 dam
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RB Size =1, RB Offset =0
~ ~
9kHz ~ 2GHz 2GHz ~ 10GHz
Spectrum :] [‘7 Spectrum :] =
Ref Level 25.00 dBm Mode Auto Sweep Ref Level 25.00 dBm Mode Auto Sweep
SGL Count 1/1 SGL Count 1/1
| P (@ L max
20d . MIi[1] 20.10 dBrfl o o MIi[1] -35.75 dBm
713.2280 MHZ 6.990940 GHz
10 10d
od o di
-10
1 13 -10
AL =000 e D1 -13.000 dBr
20 -
a0 -30 di -
~40 d Tt Ay
s —— =
-50 g
=0 d
60 d
0 d
70 db
Start 9.0 kHz 30001 pts Stop 2.0 GHz || °
Spurious Emissions Start 2.0 GHz 16001 pts Stop 10.0 GHz
Rangelow | Rangeup | RBW | Frequency |  Powerabs | ALimit i Emissi
9,000 kHz 1,000 GHz 100.000 kHz 713.22758 MHz 20,10 dBm -200.00 dB Rangelow | Rangeup | RBW | Frequency | Ppowerabs | ALimit |
1.000 GHz 2.000 GHz 100.000 kHz 1.60139 GHz -51.52 dBm -200.00 dB 2.000 GHz 10.000 GHz 1.000 MH2 65.99094 GH2 -35.75 dam -200.00 dB
Marker Peak List Marker Peak List
No | X-value | ¥-value | No | X-value ¥-walue No | X-value | ¥-value | No | X-value | ¥-walue |
1 713.228000 MHz 20,098 dem 3 715.778000 MHz -39,604 dém 1 £.990940 GHz -35,753 dém 2 =
2 714.478000 MH2 -18.097 dam 4 711.978000 MHz -40.837 dBm
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