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IC: 109U-89FT7147

Revision History Description Date Originator
Rev A. Initial Report 23-August-2022 Lim Khay Kwang
1.0. Summary of Test Results
FCC Clause | ISED Clause Test Item Results Remarks ST NS5
Tested
RSS-Gen .
” %01(?:3?12) 6.12 Conducted RF Output Power | Pass | i€t ”:)efrl?r‘]‘q‘i’t"eme”t 022TYP0011
' RSS-130 4.4
: RSS 130 4.4 | Peak-to-Average Power Ratio | Pass | Meet ”gifﬁ%‘;t"eme”t 022TYPOO011
21049 RSS-Gen 6.7 Occupied Bandwidth (26dBc, Pass Meet the requirement 022TYP0011
99%) of limit
2.1055 - Meet the requirement
2754 RSS-130 4.3 Frequency Stability Pass of limit 022TYPO0011
RSS-Gen .
2.1051 Band E Meet th
Z | ens | Pmimelodced | gy | Methermienent | orypoos
' RSS-130 4.7
2.1051 RSS-Gen Conducted Spurious Meet the requirement
27.53(c)(2) 6.13 Emissions Pass of limit 022TYPOOLL
' RSS-130 4.6
2.1053 Radiated Spurious Emission: Meet the requirement
2753()(2) | "o>1304.6 -41.0354 dBm (NF) Pass of limit 022TYP0004
2.1049 Effective Radiated Power
27.50(b)(10) RSS-130 4.4 (ERP) NA NA NA
RSS - 130 GNSS(EIRP for 1599 — Meet the requirement
27.53(f) 47.2 (b) 1610MHz) Pass of limit 022TYP0004
1.1.  Measurement Uncertainty
Measurement Frequency Expended Uncertainty (k=1.96) (xdB)
. . 30MHz ~ 200MHz 5.01
Radiated Emissions up to 1 GHz 200MHz = 1000MHz 501
. . 1GHz ~ 18GHz 5.01
Radiated Emissions above 1 GHz 18GHz — 25GH2 c 01
1.2. Equipment List
Description Model Serial Number Calibration Calibration Due
Date Date
Broadband ATE 1 (RF Conducted Tests); Test Software Version: CMWRun v1.9.8
Signal Analyzer FSV40 101431 02-Dec-21 02-Dec-23
Chamber SH-641 92003150 17-Sep-21 17-Sep-22
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Wideband Radio Communication Tester CMW500 154550 07-Mar-21 07-Mar-23
Power Supply 6652A 3541A02565 29-Jun-22 29-Jun-23
Radiated Spurious Emission (EMC Chamber 1); Test Software Version: EMC_FCC_RE v1.6.4
Drg Horn Freq. SAS-571 720 06-Apr-21 06-Apr-23
Drg Horn Freq. SAS-571 719 13-Sep-21 13-Sep-22
Advanced Power System - Dynamic De N7976A | MY53410110 |  30-Jun-22 30-Jun-23
Power Supply, 120v, 16.7a, 2000w
Signal Generator SMB 100A 182511 04-Jun-21 04-Jun-24
Emi Test Receiver ESW44 101731 05-Nov-21 05-Nov-22
5m Semi-Anechoic Chamber S800-HX J2308 No Cal. Reqd No Cal. Reqd
Bilog Antenna CBL6112B 2863 22-Jun-22 22-Jun-23
Bilog Antenna CBL6112D 30991 05-Oct-21 05-Oct-22
Data Logger Thermohygrometer SDL500 A.016785 23-Jun-22 23-Jun-23
System Controller SC104V 050806-1 No Cal. Reqd No Cal. Reqd
Turntable Flush Mount 2m FM2011 NA No Cal. Reqd No Cal. Reqd
Antenna Positioning Tower TLT2 NA No Cal. Reqd No Cal. Reqd
Broad-Band Horn Antenna BBHA9170 | BBHA9170255 18-Feb-22 18-Feb-23
Preamplifier 18-40GHz BBV9721 9721-007 No Cal. Reqd No Cal. Reqd
Preamplifier PAM-0118P 361 11-Sep-20 11-Sep-23
Loop Antenna 6502 00208416 08-Oct-21 08-Oct-22
Test Software EMC_FCC_IC_BLUETOOTH_RE_TEST
1.3. General Information
General Description of EUT
Product ALOHA
Brand Motorola Solutions
Test Model H35UCT9PWSAN
Power Supply Rating 7.5Vdc
Mode of operation LTE Band 13
Modulation Type QPSK, 16QAM
. Channel Bandwidth 5MHz | 779.5MHz~784.5MHz
Operating Frequency | LTE Band 13 1= ol B andwidth 10MHz 782MHz
LTE Band 13 | Channel Bandwidth 5MHz | 23.432dBm (0.220W)
Max. Conducted Power QPSK Channel Bandwiqth 10MHz | 23.612dBm (0.230W)
LTE Band 13 | Channel Bandwidth 5MHz | 22.598dBm (0.182W)
16QAM Channel Bandwidth 10MHz | 22.692dBm (0.186W)
QPSK 16QAM
Emission Designator | LTE Band 13 | Channel Bandwidth 5MHz | 4M47G7D | 4AM47D7W
Channel Bandwidth 10MHz | 8M89G7D | 8M89D7W
Antenna Type LTE Band 13 | LTE LOW BAND MAIN ANTENNA (-1.5dBi)
SW Version D00.00.45
HW Version P1
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Note:
1. The EUT contains following accessory devices and data cable.
Item Brand Model or P/N Specification
Li-lon Motorola PMNN4817A Hi Cap 4400mAH (using RN 2170 Li-lon cell) Non-UL battery

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. | FCC ID
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
Test Channel Number Test Channel Frequency (MHz)
. Available . . ) .
Band Bandwidth Channel Low Mid High Low Mid High
supported Number Channel | Channel | Channel | Channel | Channel | Channel
LTE Band 13 |_BMHz | 23025~23255 | 23205 23230 23255 7795 782 7845
10 MHz 23230 23230 782
1.5. Test Mode Applicability and Tested Channel Detail
LTE Band 13
Available Channel Uplink
Test Item Channel Tested Channel Bandwidth Modulation Mode
Conducted RF 23025 ~ 23255 23205, 23230, 5 MHz QPSK,
Output Power 23255 16QAM As per table 1.6.3
P 23025 ~ 23255 23230 10 MHz
Peak to Average | 23025 ~ 23255 232%%'2%%230’ 5 MHz QPSK, 25 RB / 0 RB Offset
Power Ratio 23025 ~ 23255 23230 10 MHz 16QAM 50 RB / 0 RB Offset
23205, 23230,
Occupied Bandwidth 23025 ~ 23255 P 5 MHz 1%2%,/' 25 RB / 0 RB Offset
23025 ~ 23255 23230 10 MHz 50 RB / 0 RB Offset
Ereauency Stability 23025 = 23255 23205, 23255 5 MHz OPSK 25 RB /0 RB Offset
quency Y 723025 ~ 23255 23230 10 MHz 50 RB / 0 RB Offset
1RB/ 0 RB Offset
8and Ed 23025 ~ 23255 23205, 23255 5 MHz 1 RB/ 24 RB Offset
Conducted S gL?rious QPSK, 25 RB/0 RB Offset
Emissiopn 16QAM 1 RB /0 RB Offset
23025 ~ 23255 23230 10 MHz 1 RB/ 49 RB Offset
50 RB / 0 RB Offset
_ _ 23205, 23230,
CondLleCte-d -Spunous 23025 ~ 23255 23255 5 MHz QPSK 1 RB /24 RB Offset
mission 23025 ~ 23255 23230 10 MHz 1 RB/ 0 RB Offset
_ _ 23205 5 MHz 1 RB/ 24 RB Offset
Rad'gt;‘?sgﬁ‘]”ous 23025 ~ 23255 23230 10 MHz QPSK 1 RB /0 RB Offset
23255 5 MHz 1 RB/ 13 RB Offset
GNSS (EIRP for 23205 1 RB/ 24 RB Offset
23025 ~ 23255 5 MHz PSK
1599 — 1610MHz) 23255 Q 1 RB /13 RB Offset
23205, 23230,
Effective Radiated | 23025 ~ 23255 23255 5 MHz QPSK, A table 1.6.4
Power (ERP) 16QAM s pertable L.5.
23025 ~ 23255 23230 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, Radiated Emission and GNSS (EIRP for 1599 — 1610MHz)
had been tested under QPSK modes.

Band Edge was performed with 1 and full Resource Block at the lowest and highest operating frequency band.
The Equivalent Radiated Power (ERP) was calculated from Conducted RF Output Power results in QPSK and
16QAM modulation.

Peak to Average and Occupied Bandwidth were performed with full Resource Block which is the worst case.
Frequency stability was performed with full Resource Block in QPSK modulation.

w N

S

Test Condition:

Test Item Environmental | Input Power Tested By
Conditions
Conducted RF Output Power 25°C, 50% RH 7.5V DC Khay Kwang
Peak-to-Average Power Ratio 25°C, 50% RH 7.5V DC Khay Kwang
Occupied Bandwidth 25°C, 50% RH 7.5V DC Khay Kwang
Frequency Stability -30°C ~ 60°C 7.5V DC Khay Kwang
Band Edge Conducted Spurious Emission 25°C, 50% RH 7.5V DC Khay Kwang
Conducted Spurious Emission 25°C, 50% RH 7.5V DC Khay Kwang
Radiated Spurious Emission 25°C, 63.7% RH 7.5V DC Qawiman&Nazrin
Equivalent Isotropically Radiated Power (EIRP) 25°C, 50% RH 7.5V DC Khay Kwang
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1.6.

Conducted RF Output Power

1.6.1. Test Setup

DUT

o wh e

1.6.2. Limits

FCC: Portable stations (hand-held devices) transmitting in the 776-788 MHz band is limited to 3 watts ERP.
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.

ATT
3dB

Power Splitter

/
\

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: 26977-RF-00028
FCC ID: AZ489FT7147
IC: 109U-89FT7147

Spectrum
Analyzer

Commun

ication

Simulator

1.6.3. Conducted RF Output Power - LTE Band 13(777-787MHz)

Conducted Output Power (dBm)

QPSK Modulation

16QAM Modulation

LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH

Band/BW Size Offset 23205 23230 23255 23205 23230 23255
779.5MHz 782 MHz 784.5 MHz | 779.5 MHz 782 MHz 784.5 MHz

0 23.274 23.359 23.294 22.493 22.404 22.274

13 23.379 23.361 23.37 22.588 22.483 22.387

24 23.432 23.375 23.198 22.598 22.542 22.272

£aad :|'3 / 12 0 22.303 22.399 22.422 21.373 21.338 21.361

>MHz 12 6 22.314 22.441 22.435 21.362 21.374 21.359

12 13 22.319 22.443 22.372 21.334 21.33 21.425

25 0 22.415 22.475 22.459 21.441 21.449 21.417
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Conducted Output Power (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | Size | Offset ‘
| 782 MHe
0 | 2612 | | 2692 |
25
2
R e - B
1.6.4. Effective Radiated Power (ERP) - LTE Band 13 (777-787MHz))
ERP (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH
Band/BW | Size | Offset 23205 23230 23255 23205 23230 23255
779.5MHz 782 MHz 784.5MHz | 779.5MHz | 782 MHz 784.5 MHz
(0] 19.624 19.709 19.644 18.843 18.754 18.624
13 19.729 19.711 19.72 18.938 18.833 18.737
24 19.782 19.725 19.548 18.948 18.892 18.622
Band 13 /
5MHz 12 0 18.653 18.749 18.772 17.723 17.688 17.711
12 6 18.664 18.791 18.785 17.712 17.724 17.709
12 13 18.669 18.793 18.722 17.684 17.68 17.775
25 0 18.765 18.825 18.809 17.791 17.799 17.767
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ERP (dBm)
QPSK Modulation 16QAM Modulation
LTE RB RB Low CH Mid CH High CH Low CH Mid CH High CH

Band/BW | Size | Offset ‘
| 782 MHz |

1 | o | 10082 |

Band 13 / 25 0

10MHz
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1.7.1. Test Setup

ATT
3dB

DUT

Power Splitter

P
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Spectrum
Analyzer

\

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.

1.7.2. Test Limit

The peak-to-average power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of the
time and shall use a signal corresponding to the highest PAPR during periods of continuous transmission.

1.7.3. Peak-to-Average Power Ratio - LTE Band 13 (777-787MHz)

LTE Band/BW/RB

Channel Number

Tx Frequency

Peak To Average (dB)

e

Size/RB Offset QPSK Modulation [16QAM Modulation
Low CH 23205 779.5 MHz 5.391 6.029
Band 13/5MHz/25/0| Mid CH 23230 782 MHz 5.449 6.174
High CH 23255 784.5 MHz 5.13 5.913
Spectrum Plot of Worst Value
QPSK 16QAM
et Lot 2011 B =] Werlorst SIS (]

0.1

CF 782.0 MHz

Mean Pwr + 20,00 dB

|cF 782.0 MHz

Mean Pwr + 20.00 dB

complementary Cumulative Distribution Function
Mean | Peak | Crest___ |

Samples: 100000|

10% | 1% | 0.1% | 0.01% |

Mean | Peak

Complementary Cumulative Distribution Function

| crest | 109% | 1% 1 0.1%

Samples: 100000
| o019 |

Trace 1 27.77 dBm 33.97 dBm 6.20 dB
aig

2,55 db

4.49 de 5.45 dB 6.09 dB

33,78 dBm

6,94 dB 3.04 d8 5.10 dB 6.17 d8

Trace 1 | 26.83 dBm
[ ki

6,75 db
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LTE Band/BW/RB
Size/RB Offset

Channel Number

Low CH

B
Sne Mid CH 23230

13/10MHz/50/0

High CH

Tx Frequency

Peak To Average (dB)

QPSK Modulation [16QAM Modulation

782 Mz 6.464

Spectrum Plot of Worst Value

QPSK

16QAM

Spectrum ]

(=]

Spectrum

Ref Level 19.15 dbm

Ref Level

16.55 dBm

| (=]

Att 39 dE AQT 1.6ms @ RBW 20 MHz Att 40dB  AQT 1.6 ms & RBW 20 MHz
SGL Count 1000/1000 TOF SGL Count 1000/1000 TOF
[@15a Clirw (@155 Cirw

ICF 782.0 MHz

[cF 782.0 MHz ean Pwr + 20.00 dB Viean Pwir + 20.00 dB
e v ive Distribution ples: 100000 v ive Distribution Function samples: 100000
mMean | Peak | crest | 10% | 19 | 0% | o010 | Mean | Peak | crest | 10% | 1% | 0.% | 0.01% |
Trace 1 [ 26,15 dbm | 32.73 dém £.54 0B 2,49 0B +.43 a8 .45 db 5.97 db Trace 1 [ 25,22 dem 32,90 dBm 7.66 di 3.01d8 5.16 d8 6.46 dB 7.13 dB
e - T —
I ] I e ]
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1.8. Occupied Bandwidth
1.8.1. Test Setup Spectrum
/ Analyzer
DUT ATT Power Splitter
3dB .
\ Communication
Simulator

1)
2)
3)

Path loss for the measurement included.

simulator.
4)
5)
6)
7)

1.8.2. Test Limit

Report ID: 26977-RF-00028
FCC ID: AZ489FT7147
IC: 109U-89FT7147

The DUT transmitter output port was connected to communication simulator with above setup.
For LTE measurement, set DUT to transmit maximum power & full RB size through communication

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.

For measurement 99% of occupied bandwidth that is required by FCC 2.1049 and RSS Gen 6.6.

1.8.3. Occupied Bandwidth - LTE Band 13 (777-787MHz)

LTE Band/BW/RB ch \RiB Tx -26 dBc Bandwidth (MHz)
. annel Number : :
Size/RB Offset Frequency QPSK Modulation 16QAM Modulation
Low CH 23205 779.5 MHz 4.805 4,795
Band 13/5MHz/25/0 Mid CH 23230 782 MHz 4.825 4.805
High CH 23255 784.5 MHz 4.805 4.825
Spectrum Plot of Worst Value
-26 dBC Bandwidth
QPSK 16QAM
Ref Level 30,00 dém = RBW (CHAM) 50 kHz Ref Level 30.00 dém = RBW (CHAN) 50 kHz
Att S50 dE & SWT 3= & VBW 200 kHz Mode Auto Sweep Att S0 dB & SWT 3 < & VBW 200 kHz  ™Mode Auto Sweep
SGL Count 5/5 TDF SGL Count 5/5 TOF
2608 Down OBW @ 1Pk Max 508 Cown OBW @ 1Pk Max
) 11 780.50100 MHz 11 785.45900 MHz
20'dBm f‘- [ TR T T TN N ST Sy 26.00 da 2° JE APPSR ey e R 26.00 dB)|
10 dBm I‘ zlmlu! | 4.82. HIIIIHIIIIl:‘\lllg 104 H ‘ﬂ"m“lr \I‘ $.825000000 \‘H
i} ’HJ I 0 dBm - / +-
g G 7 F
-10 dBm: r" ‘-\ -10 i “l
20 e B e : 20 o SR e
-30 dBm -30 dB -
-40 dBm- -40 de
-50 dem -50 dem:
-60 dBm -60
CF 782.0 MHz 1001 pts &ﬂ 10.0 MHz CF 784.5 MHz 1001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Trc | X-value 1 ¥-valug |__Function | Function Result || | _Type | ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 780,501 MHz 19.16 dBm ndB down 4.825 MHz M1 785.459 MHz 18,90 dBm ndB down 4.825 MHz
T1 1 779.562 MHz -6.81 dBm ndg 26.00 dB T1 1 782.092 MHZ -6.68 dBm nds 26.00 dB
T2 1 784,408 MHz -6.68 dBm Q factor 161.8 T2 1 786.918 MHz -7.04 dBm Q factor 162.9
T ) CINNETD &a JU CINNNREND W
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LTE Band/BW/RB
Size/RB Offset

Channel Number

Tx

99% Occupied Bandwidth (MHz)

Frequency

QPSK Modulation

16QAM Modulation

Low CH 23205

779.5 MHz

4.446

4.456

Band 13/5MHz/25/0

Mid CH 23230

782 MHz

4.466

4.466

High CH 23255

784.5 MHz

4.456

4.466

Spectrum Plot of Worst Value

99% Occupied Bandwidth

QPSK

160AM

Spectrum

|

=]

Spectrum

Ref Level 30.00 dém
Att 46 db @ SWT 35 @ VBW
SGL Count 5/5 TDF

= RBW (CHAN) 50 kHz
200 kHz

Mode Auto Sweep

Att
SGL Count 5/5

Ref Level 30.00 dém

|

=]

® RBW (CHAN) 50 kHz
46 dB & SWT 3 s & VBW
TDF

200 kHz  Mode Auto Sweep

[65% Power CBW @1Pk Max

|E5% Fower OBW @1Fk Max

mMi[1] 19.15 dBm Mi[i] 19.21 dBm|
" 780.49200 MHz . 784.08800 MHz
20 dem T+ Jce Bw, - 4.465534466 MHz| 20 T, c Bw 1.465534466 MHZ|
TPt ek b ek s A ‘1-1 M TG REYTRTERY, NN BT W-w.lt._.
10 dém : ! 0 | *
o # ‘ 0 dBi i
T 1 - -
/ \ / |
"
10 dBm - v .10 /)‘ \
\ f \
o 9% VR WP | DO Lo V2 T A
-20 dBm I i -20 de M»ﬂ“""" i)
I o | i
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-40 dBm -40 o
-50 dBm -50 de
-60 dBr cod
CF 782.0 MHz 1001 pts Span 10.0 MHz | | CF 782.0 MHz 1001 pts Span 10.0 MHz
—— - e — .
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LTE Band/BW/RB
Size/RB Offset

Channel Number Tx

-26 dBc Bandwidth (MHz)

Frequency

Low CH

Band 13/10MHz/50/0

Mid CH 23230

High CH

QPSK Modulation

16QAM Modulation

782 MHz 9.431 9.491

Spectrum | [ spectrum ] S
Ref Level 30.00 dém ® RBW (CHAN) 100 kHz Ref Level 30.00 dbm & RBW (CHAN) 100 khz
Att S0db @ SWT 35 @ VBW 300 kHz  Mode Auto Sweep Att SO dB @ SWT 35 @ VBW I00kHz  Mode Auto Sweep
SGL Count 5/5 TDF SGL Count 5/5 TOF
|EédE Dawn CBW @ 1Pk Max |E55E Cown OB W @ 1Pk Max
MIL1] 18.64 dBm MIl1] 17.73 dBm
M1 785.6760 MHz . a1 780.2820 MHz
20RO — y 26.00 as| | 207 SRR B (ORI USPN || NI 260008
10 dBm i B o.aa1000000 MHz| | - Bue 9.491000000 MHz|
[ Q factor 83.3] , Q factor 82.2]
o o
¥ v ¥ §
-10 dém: / \\‘“ -10 di ”J‘
-20 dem 20 d \"\u_ i o
el Mw’ %MMJM‘- T IR O f""ﬂj ot
-40 dBm. -40d
-50 dbm 50 d
-60 dBEm =60 d
CF 782.0 MHz 1001 pts Span 20.0 MHz CF 782.0 MHz 1001 El‘s SEun 20.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result ||| _type | ref | Trc | X-valus | Y-value | Function | Function Result |
M1 1 785.676 MHZ 18.64 dBm nde down 9.431 MHz M1 1 780.282 MHz 17.73 dém ndB down 9.491 MHz
T1 1 777.308 MHZ | -7.73 dBm nds 26.00 dB T1 1] 777.305 MHz -8,03 dim nde 26.00 d8
T2 1 786.735 MHz -7.18 dbm Q factor 83.3 T2 1 786.795 MHz -8.11 dém Q factor 82.2
T e ] i e
I U )
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Size/RB Offset
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Spectrum Plot of Worst Value
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1.9. Frequency Stability

1.9.1. Test Setup

DUT

ATT

\_

Temperature

Chamber

3dB

Power Splitter

Spectrum
Analyzer

/
T

Communication

Simulator

BN

External Power Supply

Report ID: 26977-RF-00028
FCC ID: AZ489FT7147
IC: 109U-89FT7147

The DUT is placed in the temperature chamber and DUT is power up by external power supply to control the DC

input voltage.

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.

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

Vary temperature of the temperature chamber from -30 ~ 60 deg C (10 deg C / Step) and set external
supply voltage constant at nominal voltage.
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.

As per manufacturer declared product operating at -30 to 60 deg C with spec of +/- 0.1ppm.

1.9.2. Test Limit

1.9.3. Frequency Stability - LTE Band 13 (777-787MHz)

Frequency Error VS Temperature
. Temp Channel Bandwidth: 5 MHz :
( Deg C) Low Channel High Channel
779.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)

60 779.499995 -0.006093 784.500005 0.005872
50 779.500005 0.00701 784.499997 -0.004194
40 779.500007 0.00835 784.500006 0.007713

30 779.500007 0.008368 784.500005 0.00651

LTE Band =5 779.499995 ~0.006038 784.500006 0.007112

13 10 779.500005 0.006588 784.500006 0.00775
0 779.500006 0.007616 784.500007 0.008424
-10 779.500008 0.0098 784.500006 0.007476

-20 779.500005 0.006864 784.500008 0.010303

-30 779.500006 0.007634 784.500005 0.006765
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Frequency Error VS Voltage
Band Voltage Channel Bandwidth: 5 MHz
(V) Low Channel High Channel
779.5MHz 784.5MHz
Frequency (MHz) Frequency Error (ppm) Frequency (MHz) Frequency Error (ppm)
LTE Band 9 779.500004 0.005744 784.500005 0.005981
13 7.5 779.500003 0.004349 784.500008 0.009701
6 779.500004 0.005377 784.500008 0.010704
Band Temp Channel Bandwidth: 10 MHz
( Deg C) Mid Channel
782MHz
Frequency (MHz) Frequency Error (ppm)
60 781.999996 -0.005195
50 781.999996 -0.00547
40 782.000005 0.006146
30 782.000006 0.0075
LTE Band
13 20 781.999995 -0.006201
10 782.000005 0.00611
0 782.000005 0.006092
-10 782.000004 0.005085
-20 782.000005 0.006988
-30 782.000006 0.007445
Frequency Error VS Voltage
Band Voltage Channel Bandwidth: 10 MHz
(V) Mid Channel
782MHz
Frequency (MHz) Frequency Error (ppm)
LTE Band 9 781.999996 -0.00514
13 7.5 782.000005 0.005854
6 781.999996 -0.004829
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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) 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) The band edges of lowest and highest channels with the highest RF powers were measured.

5) On frequency outside the 776-788 MHz band, the instrumentation employed a resolution bandwidth of 100
kHz. However, in the 100 kHz bands immediately outside and adjacent to the frequency block, a resolution
bandwidth of at least 30 kHz is employed.

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

1.10.2. Test Limit

For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any emission outside the
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, in accordance with the following:

(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be attenuated outside the
band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated outside the
band below the transmitter power (P) by atleast 43 + 10 log (P) dB;

(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 76 + 10 log (P) dB in a
6.25 kHz band segment, for base and fixed stations;

(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 + 10 log (P) dBin a
6.25 kHz band segment, for mobile and portable stations;

(5) Compliance with the provisions of paragraphs (1) and (2) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the 100
kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of at least 30 kHz
may be employed;
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1.10.3.

13 (777-787MHz)

Report ID: 26977-RF-00028
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Band Edge / Emission Mask Conducted Spurious Emission - LTE Band

Band 13, 5MHz QPSK, Low CH 23205
= = = X (100% ffset =
RB=1 | Offset =0 RB =X (100% Offset=0
Spectrum ] = || Spectrum ] 73
Ref Level 3000 dBm Mode Sweep Ref Level 30.00 dim Mode Sweep
Count 100/100 Count 100/100
@1 AvgPur @1 AvgPwr
[ ek Limit fheck 7
RURIOUS §INE ADS 20 dbife—$euRIOUS }INE Ans 0
10 dBm (»“””"V‘v
|
0 0 dBm T T
0 -10 o "
| SPURIOUS_LINE_ABS | LINE_£85 T
40 c I'— i — —
60 60 dBm t
CF 704.5 MHz 0907 pts 8pan 49.0 MHz_ | CF 7845 mAz 8O07 pts Span 43.0 MHz
Spurious Emissions purious Emissions
Rangelow | RangeUp | RBW | Frequency | PowerAbs | ALimit I Range Low Range Up | | Frequency | Powerabs | ALimit |
763.000 MHz 775.000 MHz 6.250 khz 774.77350 MHz -49.25 dBm -14.28 0B 775.000 MHz 772.01402 MHz ~40.20 dém ~14.20 6B
775.000 MHz 775.900 MHz 100.000 kiz 775.47673 MHz 37,62 dBm 24.62 db 775.900 MHz 775.89554 MHz ~37.19 dBm 24.19 dB
775,800 MMz 776.000 MHz 30.000 kHz 775,99267 MHz -42.67 dBm -20.67 db 776,000 MHZ | 775.98881 MHZ =43 46 obin 2844 dB
776.000 MHz 766.000 MHz 100,000 kHz 777.33555 MHz 25,96 dBm +.04 dB. 786.000 MHz 779.60731 MHz 12.73 dBm S17.07 B
788.000 MH2 788,100 MH2 30.000 kHz 788,04604 MH2 -42.69 dém -29.60 dBb 788.100 MHz 30.000 kHz 783.02921 MHz ~41.16 dBm ~23.15 dB.
786.100 MHz 753.000 MHz 100.000 khz 788.41535 MHz -37.41 dém -24.41 db 793.000 MHz | 100,000 kHz 760, 12426 MKz 36,75 dém 2375 db
703,000 MHz 806,000 MHz 6.250 kHz 503.64354 MHz -48.01 dém -13.01 dB 793.000 MHz 806.000 MHz | 6.250 kHz 802.63473 MHz ~49.11 ddm 11 dp
)j ) TNARRRRED W y ‘
Band 13, 5MHz QPSK, High CH 23255
— — — % f —
RB=1 Offset =X-1 RB =X (100% Offset=0
Spectrum ] == [ spectrum ] 5
Rof Lovol 30,00 dém Modo Swoop Raf Level 30.00 dém Mode Sweep
Count 100/100 Count 100/100
@1 Avghwr @1 AvgPwr
Limit qheck PABS Limit §hock PARS
20 dbiRe—$RURIOUS | INE ABS. Jake i] 20 dbie—BRURIOUS | INE ARS s
I f |
0¢ w 0 d J ]
-10 - f - — 10 d - \
20 [ « [ »
2 T \ i Jf
SPURIGUS_Line 28 f l}' Y SPURIDUS,_LINE_A8 I = kU\
SPUR] LINE_ABS 5 s,
5 JEem e L AWV L R el i
-40 dBm- J -40d [
-60 -60
CF 784.5 MHz 8907 pts Span 43.0 MHz_| | CF 784.5 MHz 8007 pts Span 43.0 MHz
Gpurious Emissions Gpurious Emissions
Rangelow | Rangeup | RBW | Frequency | Powerabs | ALimit Rangelow | Rangeup | RBW | Frequency | Powerabs | ALimit |
763.000 MHz 775.000 MHz | 6.250 kHz | 764.23419 MHz | -49.30 dem -14.30 d& 763.000 MH2 775.000 MHz 6.250 kHz 773.06098 MH2 -49.18 dem -14.18 dB
775,000 MHz 775.900 MHz 100,000 kHz 775.36089 MHz -37.53 dém -24.53 d8 775.000 MHz 775.900 MHz 100,000 kHz 775.21832 MHz -37.37 dém -24.37 db
775.900 MHz 776,000 MHz 30,000 kHz 775.95495 MHz -42,39 dBm -29.39 dB 775.900 MHz 776.000 MHz 30,000 khz 775.961688 MHz 42,64 dBm 29.64 db
776,000 MHz 788,000 MHz | 100,000 kHz 786.66445 MHz 26,03 dbm -3.97 0B 776.000 MHz 766.000 MHz 100.000 kHz 784.83056 MHz 12,92 dBm -17.08 b
788.000 MHz 786,100 MHz 30,000 kHz 788,00149 MHz -40.05 dBm -27.05 dB 768,000 MHz 788,100 MH2 30,000 kHz 788.05792 MHz -27.80 dBm -14.80 0B
788.100 MHz 753.000 MHz 100,000 kHz | 788.12426 MHz -36.32 cBm -23.32 B 788,100 MHz 703.000 MHz 100,000 kHz 788.12426 MHz -23,30 dém -10.30 de
703.000 MHz 806.000 MHz 6.250 kHz 805.63040 MHz -48.83 deém -13.83 d8 793.000 MHz B806.000 MHz 6.250 kHz 793.65139 MHz 48.93 dBm 13.93 di
[ JU J )\ J o
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Band 13, 5MHz 16-QAM, Low CH 23205

RB=1

Offset=0

RB=X(100%) |

Offset=0

Spectrum

1

Spectrum

|

Rof Lovel 30.00 dérm Modo Swoop Ref Level 30.00 dam Mode Swaep
Count 100/100 Count 100/100
@1 AvgPwr B @1 AvgPwr
Uimit fheck 3 heck
20 dbipe—toueious bine ans | ) oabo INE_aBS | »
od ,, ‘ 0
10 do I, ] -10 dBrr
20 dBir {l f f[ 20
LINE_ABS_ | ] ;ﬁfw’}'ﬁx LINE_ABS,
WL X . LN _ngs -
] i -40
-60 d -60 df
CF 784.5 MHz 8907 pts span 43.0 MHz_| | GF 784.5 mHz 8907 pts Span 43.0 MHz
Spurious Emissions _ [Bpurious Emissions
Range Low Range Up | ROW | |__PowerAbs | ALimit Range Low Range up RBW Frequency | powerabs | atimit__|
763.000 MHz | 775.000 MHz 6.250 kHz 769.45289 MHz -43.24 dém | -14.24 dB 762.000 MHz | 775.000 MHz 6.250 kHz 764.43814 MHz -40.34 dBm | -14.34 dB
| 775.000MHz | 775,900 MHz 100.000 kHz 776.0846E MHz -37.55 dém ~24.55.d8 776,000 MHz 776,000 MHz 100,000 kHz 775.69950 MHz -37.16 dam | -24.16 dB
[ 775.900 MHz 726,000 MHz 30,000 kHz 775.98465 MHz 42.55 dbm | 775,900 MHz | 776,000 M 30,000 kHz 775.93110 MHz -41,63 dbm | 20,63 dB
| 776.000 MHz 766,000 MHz 100.000 kHz 177.37542 MHz 25.26 dBm | 776.000 MHz | 788.000 MHz 100.000 kHz 760.00664 MHz 12.04 dBm | -17.96 dB
738,000 Wiz 788,100 MH32 30,000 RHz 789,07070 MHz 42.62:aH 786.000 MHz 788.100 MHz 30,000 kHz 766.08465 MHz -41.24 dBm | -26.24 dB
788.100 MHz 793.000 MHz 100.000 kHz 780.35594 MHz -37.42 dbm | -24.42 dB 788,100 MH2 793,000 MHz 100.000 kHz 788, 12426 MHZ 36.72 dem | 23.72 db
793.000 MHz 800.000 MHz 6.250 kHz 805.67044 MHz -48.98 dém —13.98 B 793,000 MHz | 806,000 MHz 6.250 kHz 80162902 MHZ -48.98 d8m | -13.98 0B
]
)| J )|

J

Band 13, 5MHz 16-QAM, High CH 23255
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-60 dam -60 dam
CF 784.5 MHz 8007 pts Span 49.0 MHz_ | CF 784.5 MRz 8OD7 pts Span 43.0 MHz
Epurious Emissions Gpurious Emissions
Rangelow | Rangeup | RBW. | Frequenc |__powerabs | Aimit | Range Low |  Range Up RBW | Frequency | Powerabs | ALimit |
763.000 MHz 775.000 MHz | 6.250 kHz 764.60610 MHz ~49.06 dbm | -14.06 b 763.000 MHz 775.000 MHz 6.250 kHz 771.17146 MHz -40.15 dBm -14.16 0B
| 775.000 Mz 775,800 142 100.000 kHz 775.71733 MHz | -37.62 dam -24.62 dB 775.000 MHz 775.900 MHz 100,000 khz 775,74406 MHz 37,56 dBm 24.56 db
[ 775.900 MHz 776.000 MHz 30.000 kHz 99257 MHz 42,80 dbm 29,00 db 775,900 MH2 776,000 MHz 30,000 kHz 775.90644 MH2 -42.66 dBm -29.66 0B
| 770000 MMz | 788,000 MH2 100,000 kHz | 786,66445 MMz | 25,59 dam -4.41 B 776.000 MHz 786.000 MHz 100.000 kHz 765.06977 MHz 11.66 dBm -18.34 db
| 768.000 MHz 786,100 MHz 30.000 kHz 760.00446 MHz 39,99 dém 26,99 cB 788,000 MHz 788.100 MHz 30.000 kHz 788.07079 MHz -28.41 dém -15.41 dB
| 788.100 MHz 793.000 MHz | 100.000 kHz 788.80347 MH2z -36.59 dBm | -23.59 dB 768,100 MHz 703,000 MHz 100,000 kHz 7080,12426 MHz -23,65 dBm -10.55 dB
793.000 MHz 806.000 MHz 5.250 kHz 794.51785 MHz | -48.97 dbm -13.97 db 793.000 MHz 806.000 MHz 6.250 kHz 79+.88010 MHz -49.00 dBm -14.00 dB
:
J
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