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1 Certificate of Conformity

Product: EXP21 Smartphone
Brand: ASUS
Test Model: ASUS 1007D
Sample Status: Engineering sample
Applicant: ASUSTeK COMPUTER INC.
Test Date: Jan. 04 ~ Apr. 01, 2021

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.

> ~
Prepared by : CL\ WM e Q\)\v\)\ , Date: Apr. 01, 2021

Celine Chou / Senior Specialist

Approved by : / Jap X L—f/[l o2 , Date: Apr. 01, 2021

Bruce Chen / Senior Project Engineer
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2 Summary of Test Results

Applied Standard: FCC Part 90 & Part 2

FCC Clause
Test ltem Result Remarks
CDMA | LTE B14 | LTE B26
2.1046
2.1046 2.1046 . . . -
90.635 (b) 9((;)?;1)2 90.635 (b) Effective Radiated Power Pass Meet the requirement of limit.
2.1047 2.1047 2.1047 | Modulation Characteristics Pass Meet the requirement of limit.
2.1055 2.1055 | 2.1055 o . .
90.213 |90.539 (¢)| 90.213 Frequency Stability Pass Meet the requirement of limit.
2.1049 2.1049 . . . -
90209 2.1049 90.209 Occupied Bandwidth Pass Meet the requirement of limit.
2.1051 2.1051 . . -
90.691 - 90,691 Emission Masks Pass Meet the requirement of limit.
2.1053
- 90.543 - Band Edge Measurements Pass Meet the requirement of limit.
(€)(2)(3)
2.1051
2.1051 90.543 2.1051 Conducted Spurious Emissions | Pass Meet the requirement of limit.
90.691 (©)(3) 90.691
21053 2.1053 21053 _ _ o Mggt the reqmrement of Ilmlt.
90.691 90.543 90.691 Radiated Spurious Emissions Pass Minimum passing margin is
' (e)() ' -10.64dB at 1586.00MHz.

Note: Determining compliance based on the results of the compliance measurement, not taking into account

measurement instrumentation uncertainty.

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 EXpanszS2l;r(1$)ertalnty
9kHz ~ 30MHz 3.04 dB
Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 3.59 dB
200MHz ~1000MHz 3.60 dB
Radiated Emissions above 1 GHz 1GHz ~ 18GHz 2.29dB
18GHz ~ 40GHz 2.29 dB
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2.2

Test Site and Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
Test Receiver
KEYSIGHT N9038A MY55420137 Apr. 16, 2020 | Apr. 15, 2021
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100039 Jun. 12, 2020 | Jun. 11, 2021
Spectrum Analyzer
ROHDE & SCHWARZ FSw43 101866 Dec. 14, 2020 | Dec. 13, 2021
X';gn\t/emr signal generator N5182B MY53050430 Nov. 25, 2020 | Nov. 24, 2021
Radio Communication Jan. 18,2020 | Jan. 17, 2021
Analyzer MT8821C 6261806803
Anritsu Jan. 22, 2021 | Jan. 21, 2022
Universal Radio
Communication Tester CMU200 101095 Nov. 18, 2020 | Nov. 17, 2021
R&S
HORN Antenna
SCHWARZBECK BBHA 9120D 9120D-969 Nov. 22, 2020 | Nov. 21, 2021
BILOG Antenna
SCHWARZBECK VULB9168 9168-160 Nov. 06, 2020 | Nov. 05, 2021
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-1169 Nov. 22, 2020 | Nov. 21, 2021
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 22, 2020 | Nov. 21, 2021
Preamplifier
Agilent 8447D 2944A10638 Jun. 08, 2020 | Jun. 07, 2021
(Below 1GHz)
Preamplifier Feb. 18, 2020 | Feb. 17, 2021
Agilent 8449B 3008A02367
(Above 1GHz) Feb. 17, 2021 | Feb. 16, 2022
RF signal cable S e o | CABLE-CHo-02 | Jan. 18,2020 | Jan. 17, 2021
HUBER+SUHNER&EMCI 00 (248780+171006) Jan. 16, 2021 | Jan. 15, 2022
RF signal cable Jan. 18, 2020 | Jan. 17, 2021

SUCOFLEX 104 |CABLE-CH9-(250795/4

HUBER+SUHNER ( ) Jan. 16, 2021 | Jan. 15, 2022
RF signal cable 8D-FB Cable-CH9-01 Jun. 08, 2020 | Jun. 07, 2021
Woken
Software ADT_Radiated
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower
EMCO 2070/2080 512.835.4684 NA NA
Turn Table
EMCO 2087-2.03 NA NA NA
Antenna Tower &Turn
BV ADT AT100 AT93021705 NA NA
Turn Table
BV ADT TT100 TT93021705 NA NA
Turn Table Controller
BV ADT SC100 SC93021705 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP01 NA NA
Standard Temperature And
Humidity Chamber GTH'QOF;“O'CP'A MAA1306-019 | Sep. 10, 2020 | Sep. 09, 2021
GIANT FORCE
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Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
JFW 20dB attenuation 50HF-020-SMA NA NA NA
;{L‘I‘feRMS Clamp Meter 325 31130711WS Jun. 06, 2020 | Jun. 05, 2021
DC power supply US002A MY56330015 NA NA
Keysight

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 9.
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3 General Information

3.1 General Description of EUT
Product EXP21 Smartphone
Brand ASUS
Test Model ASUS 1007D

Sample Status

Engineering sample

Power Supply Rating

7.74 Vdc (Battery)

5Vdc /9 Vdc /12 Vdc / 15Vdc / 20Vdc (Adapter)

Modulation Type

CDMA BC10: CDMA, EVDO, 1xEVDO
LTE: QPSK, 16QAM, 64QAM, 256QAM

Operating Frequency

CDMA BC10

817.9MHz ~ 823.1MHz

LTE Band 14 (Channel Bandwidth 5MHz)

790.5MHz ~ 795.5MHz

LTE Band 14 (Channel Bandwidth 10MHz)

793.0MHz

LTE Band 26 (Channel Bandwidth 1.4MHz)

814.7MHz ~ 823.3MHz

LTE Band 26 (Channel Bandwidth 3MHZz)

815.5MHz ~ 822.5MHz

LTE Band 26 (Channel Bandwidth 5MHZz)

816.5MHz ~ 821.5MHz

LTE Band 26 (Channel Bandwidth 10MHZz)

819.0MHz

CDMA BC10

97.499mW (19.89dBm)

QPSK 16QAM | B64QAM | 256QAM
LTE Band 14 (Channel Bandwidth 5MHz) 69.823mW | 55.081mW | 38.994mW | 20.370mW
(18.44dBm)|(17.41dBm)|(15.91dBm)|(13.09dBm)
LTE Band 14 (Channel Bandwidth 10MHz) 70.307mW | 55.590mW | 39.719mW | 20.989mW
(18.47dBm)|(17.45dBm)|(15.99dBm)|(13.22dBm)
Max. ERP Power LTE Band 26 (Channel Bandwidth 1.4MHz) | °>*0'™" |77804m\V 61518} 33.963mW
(19.93dBm)|(18.91dBm)|(17.89dBm)|(15.31dBm)
LTE Band 26 (Channel Bandwidth 3MHz) 97.724mW | 76.033mW | 59.841mW | 28.576mW
(19.90dBm)|(18.81dBm)|(17.77dBm)|(14.56dBm)
LTE Band 26 (Channel Bandwidth 5MHz) 98.401mW | 76.913mW | 61.094mW | 29.174mW
(19.93dBm)|(18.86dBm)|(17.86dBm)|(14.65dBm)
LTE Band 26 (Channel Bandwidth 10MHz) 97.499mW | 76.033mW | 60.814mW | 29.174mwW
(19.89dBm)|(18.81dBm)|(17.84dBm)|(14.65dBm)

CDMA BC10 1M29F9W
QPSK 16QAM | 64QAM | 256QAM
LTE Band 14 (Channel Bandwidth 5SMHz) | 4M49G7D | 4M49D7W | 4M50D7W | 4M49D7W
o ) LTE Band 14 (Channel Bandwidth 10MHZz) | 8mM96G7D | 8M96D7W | 8M96D7W | 8M96D7W

Emission Designator -

LTE Band 26 (Channel Bandwidth 1.4MHz) | 1M09G7D | 1M0O9D7W | 1MO9D7W | 1M0O9D7W
LTE Band 26 (Channel Bandwidth 3MHz) | 2M70G7D | 2M70D7W | 2M70D7W | 2M70D7W
LTE Band 26 (Channel Bandwidth 5SMHz) | 4M49G7D | 4M49D7W | 4M49D7W | 4M49D7W
LTE Band 26 (Channel Bandwidth 10MHz) | 8M95G7D | 8M95D7W | 8M95D7W | 8M95D7W

Antenna Type

Refer to Note as below

Antenna Connector

Refer to Note as below

Accessory Device

Refer to Note as below

Cable Supplied

Refer to Note as below

Report No.: RFBFLF-WTW-P21010278-12

Page No. 8/94

Report Format Version: 6.1.1




1528
BUREAU
VERITAS

Note:

1. The EUT contains following accessory devices.

Product Brand Model Description
Battery SCUD C21P2002 Rating: 7.74Vdc, 15.2Wh
I/P: 100-240Vac, 50/60Hz,1.5A
Adapter AOHAI A320Q-200325C-US |O/P: 5Vdc, 3A; 9Vdc, 3A; 12Vdc, 3A;
15Vdc, 3A; 20Vdc, 3.25A
Type Ato Type C USB Cable Luxshare LA9U2026-CS-R  0.5m
Type C to Type C Cable Luxshare LA9QUCO006-CS-R  [1.2m

FCC ID: TTUBEOPLAYEQR

EQ Earbud R
IC: 3775B-BEOPLAYEQR
Bluetooth Earphone Bang & Olufsen
EQ Earbud L FCC ID: TTUBEOPLAYEQL
u
IC: 3775B-BEOPLAYEQL
Bluetooth Earphone Chargin I/P: 5Vdc/500mA
. P ging Bang & Olufsen | EQ Charging case
Case O/P: 5Vdc/ R170mA; L170mA
2. The following antennas were provided to the EUT.
'?‘\lrg' Brand Model Ant. Type | Connecter Frequency Range
Ant 0 ASUS ZSB75KW PIFA LCP+lpex |610-960MHz, 1710-2690MHz
Ant 1 ASUS ZS675KW PIFA LCP+lpex |1427-1510MHz, 1710-2690MHz
Ant 2 ASUS ZSB675KW PIFA LCP+lpex |610-960MHz, 1427-1510MHz, 1710-2690MHz
1575-1610MHz, 2400-2500MHz,
Ant 3 INPAQ | ZS675KW PIFA Ipex 5150-5850MHz. 5925-7125MHz
1176+10MHz, 2400-2500MHz, 5150-5850MHz,
Ant 4 INPAQ | ZS675KW PIFA Ipex 5925-7125MHz
Ant 5 INPAQ | ZS675KW PIFA LCP+lpex |3300-4000MHz, 4400-5000MHz
1427-1510MHz, 2400-2500MHz,
Ant 6 INPAQ | ZS675KW PIFA Ipex 5150-5850MHz. 5925-7125MHz
Ant7 INPAQ | ZS675KW PIFA LCP+lpex |3300-4000MHz, 4400-5000MHz
Ant 8 ASUS ZSB675KW PIFA LCP+lpex |1427-1510MHz, 1710-2690MHz
Ant9 ASUS ZS675KW PIFA LCP+lpex |1710-2690MHz
Ant 10 | INPAQ | ZS675KW PIFA Ipex 3300-4000MHz, 4400-5000MHz
Ant 11 | INPAQ | ZS675KW PIFA Ipex 3300-4000MHz, 4400-5000MHz
2G / 3G Band
Band Freq. Range Gain (dBi)
iy Ant.0 | Ant.1 | Ant.2 | Ant.3 | Ant.4 | Ant.5 | Ant.6 | Ant.7 | Ant.8 | Ant.9 | Ant 10 | Ant 11
GSM-850 824 ~849 | -1.891 -4.526
GSM-1900 | 1850 ~ 1910 -1.887 | -1.394 -2.89579
WCDMAB2 | 1850 ~ 1910 -1.887 | -1.394 -2.89579
WCDMAB4 | 1710~ 1755 -2.884 | -3.228 -3.13552
WCDMAB5 | 824~849 | -1.891 -4.526
CDMA BCO 815~849 | -1.891 -4.526
CDMABC1 | 1850 ~1910 -1.887 | -1.394 -2.89579
CDMABC10 | 806 ~ 901 -1.891 -4.526
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LTE Band
Band Freq. Range Gain (dBi)
(LLiz) Ant.O | Ant.1 | Ant.2 | Ant.3 | Ant.4 | Ant.5 | Ant.6 | Ant.7 | Ant.8 | Ant.9 | Ant.10 | Ant. 11
LTE B2 1850 ~ 1910 1.887 | -1.394 2.89579| -1.804
LTE B4 1710 ~ 1755 2.884 | -3.228 -3.13552| -1.706
LTEB5 824~849 | -1.891 4.526
LTEB7 2500 ~ 2570 0.185 | -0.657 -0.50837| -1.117
LTE B12 698 ~716 | -2.135 4.343
LTE B13 777 ~787 4.37 8.13
LTE B14 788 ~ 798 -4.37 -7.931
LTE B17 704~716 | -2.135 4.343
LTE B25 1850 ~ 1915 1.887 | -1.394 -2.89579
LTE B26 814~849 | -1.891 4.526
LTE B30 2305 ~ 2315 1.326 | -2.669 -1.28433
LTE B66 1710 ~ 1780 2.884 | 2.478 -3.0668 | -1.685
LTE B71 663~698 | -5.741 7.388
TLTEB38 | 2570 ~2620 0724 | -0.912 -0.59557
TLTEB40 | 2300 ~ 2400 1.326 | -2.669 -1.28433
TLTEB41 | 2496 ~ 2690 1.143 | -0.657 -0.59557
TLTEB42 | 3400 ~ 3600 0.313 0.5277 2.493 |-0.35195
TLTEB43 | 3600~ 3800 -0.434 0.5277 0477 | -0.161
TLTEB48 | 3550 ~ 3700 -0.434 0.5277 0477 | -0.161
5G FR1 Band
Band Freq. Range Gain (dBi)
(MHz) Ant.O | Ant.1 | Ant.2 | Ant.3 | Ant.4 | Ant.5 | Ant.6 | Ant.7 | Ant.8 | Ant.9 | Ant. 10 | Ant. 11
n2 1850 ~ 1910 -1.887 | -1.394 -2.89579| -1.804
ns 824~849 | -1.891 4.526
n7 2500 ~ 2570 0.185 | -0.657 -0.50837| -1.117
n12 699 ~716 | -2.135 4.343
n13 777 ~ 787 -4.37 -8.13
n14 788 ~ 798 -4.37 7.931
n25 1850 ~ 1915 1.887 | -1.394 2.89579| -1.627
n26 814~849 | -1.891 4.526
n30 2305 ~ 2315 1.326 | -2.669 -1.28433
n3s 2570 ~ 2620 0724 | -0.912 -0.59557| -1.3
na1 2496 ~ 2690 1.143 | -0.657 -0.59557| -0.076
n66 1710 ~ 1780 2.884 | 2.478 -3.0668 | -1.685
n71 663~698 | -5.741 -7.388
n77 3300 ~ 4200 0.313 0.5277 2.017 |0.19902
n78 3300 ~ 3800 0.313 0.5277 2.017 | -0.161

* The above Antenna information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications, the laboratory shall not be held responsible.
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3.2 Configuration of System under Test
EUT
Adapter (EUT)
e 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 Anritsu MT8821C 6261806803 For GSM, WCDMA, LTE
A. Communication NA
Analyzer R&S CMU200 101095 For CMDA
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.
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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 as
the table below. Following channel(s) was (were) selected for the final test as listed below:

Band

Radiated Emission

CDMA

Y-plane

LTE Band 14

Y-plane

LTE Band 26

Y-plane

CDMA

EUT Configure

Test Item
Mode

Available Channel

Tested Channel Mode

- ERP

476 to 684

476 (817.9MHz),
580 (820.5MHz), CDMA
684 (823.1MHz)

- Modulation Characteristics

476 to 684

580 (820.5MHz) CDMA

- Frequency Stability

476 to 684

476 (817.9MHz),

CDMA
684 (823.1MHz)

- Occupied Bandwidth

476 to 684

476 (817.9MHz),
580 (820.5MHz), CDMA
684 (823.1MHz)

- Emission Mask

476 to 684

476 (817.9MHz),
580 (820.5MHz), CDMA
684 (823.1MHz)

- Conducted Emission

476 to 684

476 (817.9MHz),
580 (820.5MHz), CDMA
684 (823.1MHz)

Radiated Emission
Below 1GHz

476 to 684

580 (820.5MHz) CDMA

Radiated Emission
Above 1GHz

476 to 684

476 (817.9MHz),
580 (820.5MHz), CDMA
684 (823.1MHz)

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

testing.
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LTE Band 14
EUT
) . . Channel .
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
1 RB /0 RB Offset
1 RB /12 RB Offset
23305 (790.5MHz), QPSK/16QAM /| 1 RB/24 RB Offset
23305 to 23355 23330 (793.0MHz), 5MHz 64QAM / 12 RB / 0 RB Offset
23355 (795.5MHz) 256QAM 12 RB / 6 RB Offset
12 RB / 13 RB Offset
25 RB / 0 RB Offset
- ERP
1 RB /0 RB Offset
1 RB /24 RB Offset
QPSK/16QAM /| 1 RB/49 RB Offset
23330 23330 (793.0MHz) 10MHz 64QAM / 25 RB/ 0 RB Offset
256QAM 25 RB / 12 RB Offset
25 RB / 25 RB Offset
50 RB / 0 RB Offset
. QPSK/16QAM /
Modulation
- L 23330 23330 (793.0MHz) 10MHz 64QAM / 50 RB / 0 RB Offset
Characteristics
256QAM
23305 (790.5MHz),
23305 to 23355 23355(795 5MHZ) 5MHz QPSK 25RB / ORB Offset
- Frequency Stability (795. z)
23330 23330 (793.0MHz) 10MHz QPSK 50RB / ORB Offset
23305 (790.5MHz), QPSK/16QAM /
23305 to 23355 23330 (793.0MHz), 5MHz 64QAM / 25RB / ORB Offset
Occupied 23355 (795.5MHz) 256QAM
Bandwidth QPSK/16QAM /
23330 23330 (793.0MHz) 10MHz 64QAM / 50RB / ORB Offset
256QAM
23305 (790.5MHz), 1 RB /0 RB Offset
23305 to 23355 23330 (793.0MHz), 5MHz QPSK 1 RB /24 RB Offset
L 23355 (795.5MHz) 25RB / ORB Offset
- Emission Mask
1 RB /0 RB Offset
23330 23330 (793.0MHz) 10MHz QPSK 1 RB /49 RB Offset
50RB / ORB Offset
23305 (790.5MHz),
Conducted 23305 to 23355 23330 (793.0MHz), 5MHz QPSK 1 RB /0 RB Offset
Emission 23355 (795.5MHz)
23330 23330 (793.0MHz) 10MHz QPSK 1 RB /0 RB Offset
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) . . Channel .
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
Radiated Emission
- 23330 23330 (793.0MHz) 10MHz QPSK 1 RB /0 RB Offset
below 1GHz
23305 (790.5MHz),
Radiated Emission 23305 to 23355 23330 (793.0MHz), 5MHz QPSK 1 RB /0 RB Offset
- above 1GHz 23355 (795.5MHz)
23330 23330 (793.0MHz) 10MHz QPSK 1 RB /0 RB Offset
Note:

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

highest channel bandwidth for final test.

3. The output power for QPSK, 16QAM, 64QAM and 256QAM, measured value of QPSK is higher than
16QAM, 64QAM and 256QAM mode. Therefore, only Modulation characteristics, occupied bandwidth
items had been tested under QPSK, 16QAM, 64QAM and 256QAM modes, the other test items were
performed under QPSK mode only.
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LTE Band 26
EUT
) . . Channel )
Configure Test item Available channel Tested channel ) Modulation Mode
Mode Bandwidth
1 RB /0 RB Offset
1 RB /2 RB Offset
26697 (814.7MHz), QPSK/16QAM / 1 RB /5 RB Offset
26697 to 26783 26740 (819.0MHz), 1.4MHz 64QAM / 3 RB /0 RB Offset
26783 (823.3MHz) 256QAM 3 RB /1 RB Offset
3 RB /3 RB Offset
6 RB / 0 RB Offset
1 RB /0 RB Offset
1 RB /7 RB Offset
26705 (815.5MHz), QPSK/16QAM /| 1 RB/ 14 RB Offset
26705 to 26775 26740 (819.0MHz), 3MHz 64QAM / 8 RB /0 RB Offset
26775 (822.5MHz) 256QAM 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), QPSK/16QAM /| 1 RB/24 RB Offset
26715 to 26765 26740 (819.0MHz), 5MHz 64QAM / 12 RB / 0 RB Offset
26765 (821.5MHz) 256QAM 12 RB / 6 RB Offset
12 RB / 13 RB Offset
25 RB / 0 RB Offset
1 RB /0 RB Offset
1 RB /24 RB Offset
QPSK/16QAM /| 1 RB/49 RB Offset
26740 26740 (819.0MHz) 10MHz 64QAM / 25 RB /0 RB Offset
256QAM 25 RB /12 RB Offset
25 RB / 25 RB Offset
50 RB / 0 RB Offset
. QPSK/16QAM /
Modulation
- Characteristics 26740 26740 (819.0MHz) 10MHz 64QAM / 50 RB / 0 RB Offset
256QAM
26697 (814.7MHz),
26697 to 26783 1.4MHz QPSK 6 RB /0 RB Offset
26783 (823.3MHz)
26705 (815.5MHz),
) Frequency 26705 to 26775 26775 (822.5MHz) 3MHz QPSK 15 RB / 0 RB Offset
Stability 26715 (816.5MHz),
26715 to 26765 26765 (821.5MHz) 5MHz QPSK 25 RB /0 RB Offset
26740 26740 (819.0MHz) 10MHz QPSK 50 RB / 0 RB Offset
26697 (814.7MHz), QPSK/16QAM /
26697 to 26783 26740 (819.0MHz), 1.4MHz 64QAM / 6 RB /0 RB Offset
26783 (823.3MHz) 256QAM
26705 (815.5MHz), QPSK/16QAM /
26705 to 26775 26740 (819.0MHz), 3MHz 64QAM / 15 RB / 0 RB Offset
Occupied 26775 (822.5MHz) 256QAM
i Bandwidth 26715 (816.5MHz), QPSK/16QAM /
26715 to 26765 26740 (819.0MHz), 5MHz 64QAM / 25 RB /0 RB Offset
26765 (821.5MHz) 256QAM
QPSK/16QAM /
26740 26740 (819.0MHz) 10MHz 64QAM / 50 RB /0 RB Offset
256QAM
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EUT
) . . Channel )
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
1 RB /0 RB Offset
26697 (814.7MHz),
26697 to 26783 1.4MHz QPSK 1 RB /5 RB Offset
26783 (823.3MHz)
6 RB / 0 RB Offset
1 RB /0 RB Offset
26705 (815.5MHz),
26705 to 26775 3MHz QPSK 1 RB/ 14 RB Offset
26775 (822.5MHz)
o 15 RB / 0 RB Offset
- Emission Masks
1 RB /0 RB Offset
26715 (816.5MHz),
26715 to 26765 5MHz QPSK 1 RB /24 RB Offset
26765 (821.5MHz)
25 RB /0 RB Offset
1 RB /0 RB Offset
26740 26740 (819.0MHz) 10MHz QPSK 1 RB /49 RB Offset
50 RB / 0 RB Offset
26697 (814.7MHz),
26697 to 26783 26740 (819.0MHz), 1.4MHz QPSK 1 RB /0 RB Offset
26783 (823.3MHz)
26705 (815.5MHz),
Conducted 26705 to 26775 26740 (819.0MHz), 3MHz QPSK 1 RB /0 RB Offset
” Emission 26775 (822.5MHz)
26715 (816.5MHz),
26715 to 26765 26740 (819.0MHz), 5MHz QPSK 1 RB /0 RB Offset
26765 (821.5MHz)
26740 26740 (819.0MHz) 10MHz QPSK 1 RB /0 RB Offset
Radiated
- Emission 26740 26740 (819.0MHz) 10MHz QPSK 1 RB /0 RB Offset
Below 1GHz
26697 (814.7MHz),
26697 to 26783 26740 (819.0MHz), 1.4MHz QPSK 1 RB /0 RB Offset
Radiated 26783 (8233MHZ)
R Emission 26715 (816.5MHz),
Above 1GHz 26715 to 26765 26740 (819.0MHz), 5MHz QPSK 1 RB /0 RB Offset
26765 (821.5MHz)
26740 26740 (819.0MHz) 10MHz QPSK 1 RB /0 RB Offset
Note:
1. For radiated emission below 1GHz, select the worst radiated emission channel (above 1GHz) for final
testing.

2. 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.

3. The output power for QPSK, 16QAM, 64QAM and 256QAM, measured value of QPSK is higher than
16QAM, 64QAM and 256QAM mode. Therefore, only Modulation characteristics, occupied bandwidth
items had been tested under QPSK, 16QAM, 64QAM and 256QAM modes, the other test items were
performed under QPSK mode only.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP 25deg. C, 60%RH 120Vac, 60Hz Willy Cheng
Modulation characteristics 25deg. C, 60%RH 120Vac, 60Hz Willy Cheng
Frequency Stability 25deg. C, 60%RH 7.74Vdc Willy Cheng
Occupied Bandwidth 25deg. C, 60%RH 120Vac, 60Hz Willy Cheng
Emission Mask 25deg. C, 60%RH 120Vac, 60Hz Willy Cheng
Conducted Emission 25deg. C, 60%RH 120Vac, 60Hz Willy Cheng
Radiated Emission 22deg. C, 66%RH 120Vac, 60Hz Rex Wang

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

For CDMA BC10 and LTE Band 26:
The output power shall be according to the specific rule Part 90.635 that “Mobile station are limited to 100
watts e.r.p”.

For LTE Band 14:

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 CDMA, 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.

Maximum EIRP / ERP
The relevant equation for determining the maximum ERP or EIRP from the measured RF output power is
given in Equation as follows:
EIRP = Pmeas + Gt
ERP = Pmeas + G7-2.15
where
ERP or EIRP effective radiated power or equivalent isotropically radiated power, respectively
(expressed in the same units as Pweas, €.9., dBm or dBW)
PMeas measured transmitter output power or PSD, in dBm or dBW
Gr gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP)

4.1.3 Test Setup

Conducted Power Measurement:

Communication Simulator EUT

Report No.: RFBFLF-WTW-P21010278-12 Page No. 18 /94 Report Format Version: 6.1.1




1528
BUREAU
VERITAS

4.1.4 Test Results

Conducted Output Power (dBm)

Band CDMA2000 BC10
Channel 476 580 684
Frequency 817.9 820.5 823.1
RC1+S055 23.87 23.86 23.91
RC3+S055 23.85 23.84 23.93
RC3+S032(+ F-SCH) 23.81 23.80 23.87
RC3+S032(+SCH) 23.83 23.82 23.89
RC1+S03, 1/8 Rate 23.82 23.81 23.88
RTAP 153.6 23.85 23.84 23.91
RETAP 4096 23.78 23.77 23.84
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LTE Band 14

RB Size | RB Offset Mid
BW IS Channel 23330
Index

Frequency (MHz) 793

1 0 24.99

1 24 24.50

1 49 24.29

10M QPSK 25 0 23.79
25 12 23.18

25 25 22.71

50 0 23.46

1 0 23.97

1 24 23.51

1 49 23.40

10M 16QAM 25 0 22.79
25 12 22.36

25 25 21.95

50 0 22.50

1 0 22.51

1 24 21.76

1 49 21.73

10M 64QAM 25 0 21.19
25 12 20.45

25 25 20.42

50 0 20.64

1 0 19.74

1 24 18.99

1 49 18.71

10M 256QAM 25 0 18.22
25 12 18.17

25 25 18.01

50 0 18.04
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LTE Band 14

RB Size | RB Offset Low Mid High

BW I'\rfgesx Channel 23305 23330 23355
Frequency (MHz) 790.5 793 795.5

1 0 24.86 24.96 24.83

1 12 24.33 24 .41 24 .40

1 24 24.21 24.24 24 .17

5M QPSK 12 0 23.70 23.78 23.68
12 6 23.08 23.10 23.05

12 13 22.54 22.64 22.53

25 0 23.38 23.41 23.38

1 0 23.82 23.93 23.83

1 12 23.46 23.51 23.37

1 24 23.24 23.34 23.27

5M 16QAM 12 0 22.73 22.79 22.69
12 6 22.18 22.29 22.22

12 13 21.87 21.90 21.87

25 0 22.43 22.43 22.36

1 0 22.40 22.43 22.30

1 12 21.60 21.70 21.61

1 24 21.67 21.64 21.62

5M 64QAM 12 0 21.06 21.12 21.05
12 6 20.35 20.45 20.31

12 13 20.32 20.41 20.33

25 0 20.54 20.60 20.49

1 0 19.34 19.44 19.61

1 12 18.94 18.87 18.96

1 24 18.90 19.00 18.83

5M 256QAM 12 0 18.51 18.38 18.30
12 6 18.01 18.12 18.09

12 13 18.09 18.18 18.25

25 0 18.29 18.20 18.17
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LTE Band 26

RB Size | RB Offset Mid
BW IS Channel 26740
Index

Frequency (MHz) 819

1 0 23.93

1 24 23.92

1 49 23.87

10M QPSK 25 0 22.95
25 12 22.86

25 25 22.90

50 0 22.93

1 0 22.84

1 24 22.85

1 49 22.85

10M 16QAM 25 0 21.99
25 12 21.88

25 25 21.91

50 0 21.89

1 0 21.88

1 24 21.63

1 49 21.50

10M 64QAM 25 0 20.93
25 12 20.60

25 25 20.17

50 0 20.30

1 0 18.69

1 24 18.54

1 49 18.63

10M 256QAM 25 0 18.44
25 12 18.26

25 25 18.23

50 0 18.31
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26715 26740 26765
Frequency (MHz) 816.5 819 821.5

1 0 23.77 23.93 23.97

1 12 23.83 23.92 23.96

1 24 23.77 23.87 23.87

5M QPSK 12 0 22.74 22.95 22.96
12 6 22.89 22.86 22.95

12 13 22.69 22.90 22.91

25 0 22.90 22.93 22.94

1 0 22.84 22.84 22.90

1 12 22.80 22.85 22.87

1 24 22.81 22.85 22.86

5M 16QAM 12 0 21.99 21.99 22.00
12 6 21.87 21.88 21.95

12 13 21.86 21.91 21.92

25 0 21.79 21.89 21.96

1 0 21.70 21.88 21.90

1 12 21.59 21.63 21.64

1 24 21.32 21.50 21.53

5M 64QAM 12 0 20.83 20.93 20.93
12 6 20.58 20.60 20.64

12 13 20.20 20.17 20.24

25 0 20.32 20.30 20.34

1 0 18.18 18.69 18.51

1 12 18.40 18.54 18.48

1 24 18.37 18.63 18.46

5M 256QAM 12 0 18.26 18.44 18.36
12 6 18.32 18.26 18.40

12 13 18.05 18.23 18.43

25 0 18.15 18.31 18.56
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26705 26740 26775
Frequency (MHz) 815.5 819 822.5

1 0 23.88 23.88 23.94

1 7 23.87 23.90 23.85

1 14 23.76 23.78 23.79

3M QPSK 8 0 22.74 22.82 22.96
8 3 22.78 22.78 22.93

8 7 2273 22.80 22.78

15 0 22.75 22.91 22.80

1 0 22.80 22.72 22.85

1 7 22.80 22.74 22.77

1 14 22.72 22.79 22.80

3M 16QAM 8 0 21.90 21.85 21.98
8 3 21.73 21.87 21.82

8 7 21.68 21.79 21.91

15 0 21.85 21.75 21.96

1 0 21.69 21.73 21.81

1 7 21.58 21.56 21.59

1 14 21.37 21.43 21.47

3M 64QAM 8 0 20.79 20.79 20.85
8 3 20.58 20.57 20.61

8 7 20.12 20.05 20.15

15 0 20.24 20.23 20.28

1 0 18.43 18.60 18.38

1 7 18.46 18.48 18.33

1 14 18.47 18.54 18.36

3M 256QAM 8 0 18.17 18.29 18.25
8 3 18.57 18.24 18.34

8 7 18.16 18.17 18.37

15 0 18.23 18.27 18.47
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26697 26740 26783
Frequency (MHz) 814.7 819 823.3

1 0 23.83 23.89 23.97

1 2 23.77 23.81 23.94

1 5 23.78 23.83 23.78

1.4M QPSK 3 0 23.89 23.92 23.91
3 1 23.91 23.72 23.89

3 3 23.73 23.81 23.85

6 0 22.70 22.89 22.91

1 0 22.86 22.79 22.84

1 2 22.73 22.81 22.84

1 5 22.75 22.85 22.72

1.4M 16QAM 3 0 22.88 22.95 22.87
3 1 22.70 22.83 22.88

3 3 22.74 22.88 22.90

6 0 21.91 21.87 21.94

1 0 21.73 21.82 21.82

1 2 21.47 21.63 21.54

1 5 21.39 21.47 21.48

1.4M 64QAM 3 0 21.84 21.92 21.93
3 1 21.56 21.50 21.52

3 3 21.20 21.16 21.22

6 0 20.24 20.15 20.34

1 0 18.50 18.55 18.49

1 2 18.39 18.40 18.46

1 5 18.33 18.60 18.38

1.4M 256QAM 3 0 18.36 19.34 19.28
3 1 18.65 19.14 19.35

3 3 18.56 19.14 19.30

6 0 18.15 18.20 18.45
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ERP Power (dBm)

Band CDMA2000 BC10

Channel 476 580 684
Frequency 817.9 820.5 823.1
RC1+S055 19.83 19.82 19.87
RC3+S055 19.81 19.80 19.89
RC3+S032(+ F-SCH) 19.77 19.76 19.83
RC3+S032(+SCH) 19.79 19.78 19.85
RC1+S03, 1/8 Rate 19.78 19.77 19.84
RTAP 153.6 19.81 19.80 19.87
RETAP 4096 19.74 19.73 19.80
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LTE Band 14

RB Size | RB Offset Mid
BW IS Channel 23330
Index

Frequency (MHz) 793

1 0 18.47

1 24 17.98

1 49 17.77

10M QPSK 25 0 17.27
25 12 16.66

25 25 16.19

50 0 16.94

1 0 17.45

1 24 16.99

1 49 16.88

10M 16QAM 25 0 16.27
25 12 15.84

25 25 15.43

50 0 15.98

1 0 15.99

1 24 15.24

1 49 15.21

10M 64QAM 25 0 14.67
25 12 13.93

25 25 13.90

50 0 14.12

1 0 13.22

1 24 12.47

1 49 12.19

10M 256QAM 25 0 11.70
25 12 11.65

25 25 11.49

50 0 11.52
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LTE Band 14

RB Size | RB Offset Low Mid High

BW I'\rfgesx Channel 23305 23330 23355
Frequency (MHz) 790.5 793 795.5

1 0 18.34 18.44 18.31

1 12 17.81 17.89 17.88

1 24 17.69 17.72 17.65

5M QPSK 12 0 17.18 17.26 17.16
12 6 16.56 16.58 16.53

12 13 16.02 16.12 16.01

25 0 16.86 16.89 16.86

1 0 17.30 17.41 17.31

1 12 16.94 16.99 16.85

1 24 16.72 16.82 16.75

5M 16QAM 12 0 16.21 16.27 16.17
12 6 15.66 15.77 15.70

12 13 15.35 15.38 15.35

25 0 15.91 15.91 15.84

1 0 15.88 15.91 15.78

1 12 15.08 15.18 15.09

1 24 15.15 15.12 15.10

5M 64QAM 12 0 14.54 14.60 14.53
12 6 13.83 13.93 13.79

12 13 13.80 13.89 13.81

25 0 14.02 14.08 13.97

1 0 12.82 12.92 13.09

1 12 12.42 12.35 12.44

1 24 12.38 12.48 12.31

5M 256QAM 12 0 11.99 11.86 11.78
12 6 11.49 11.60 11.57

12 13 11.57 11.66 11.73

25 0 1.77 11.68 11.65
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LTE Band 26

RB Size | RB Offset Mid
BW IS Channel 26740
Index

Frequency (MHz) 819

1 0 19.89

1 24 19.88

1 49 19.83

10M QPSK 25 0 18.91
25 12 18.82

25 25 18.86

50 0 18.89

1 0 18.80

1 24 18.81

1 49 18.81

10M 16QAM 25 0 17.95
25 12 17.84

25 25 17.87

50 0 17.85

1 0 17.84

1 24 17.59

1 49 17.46

10M 64QAM 25 0 16.89
25 12 16.56

25 25 16.13

50 0 16.26

1 0 14.65

1 24 14.50

1 49 14.59

10M 256QAM 25 0 14.40
25 12 14.22

25 25 14.19

50 0 14.27
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26715 26740 26765
Frequency (MHz) 816.5 819 821.5

1 0 19.73 19.89 19.93

1 12 19.79 19.88 19.92

1 24 19.73 19.83 19.83

5M QPSK 12 0 18.70 18.91 18.92
12 6 18.85 18.82 18.91

12 13 18.65 18.86 18.87

25 0 18.86 18.89 18.90

1 0 18.80 18.80 18.86

1 12 18.76 18.81 18.83

1 24 18.77 18.81 18.82

5M 16QAM 12 0 17.95 17.95 17.96
12 6 17.83 17.84 17.91

12 13 17.82 17.87 17.88

25 0 17.75 17.85 17.92

1 0 17.66 17.84 17.86

1 12 17.55 17.59 17.60

1 24 17.28 17.46 17.49

5M 64QAM 12 0 16.79 16.89 16.89
12 6 16.54 16.56 16.60

12 13 16.16 16.13 16.20

25 0 16.28 16.26 16.30

1 0 14.14 14.65 14.47

1 12 14.36 14.50 14.44

1 24 14.33 14.59 14.42

5M 256QAM 12 0 14.22 14.40 14.32
12 6 14.28 14.22 14.36

12 13 14.01 14.19 14.39

25 0 14.11 14.27 14.52
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LTE Band 26

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 26705 26740 26775
Frequency (MHz) 815.5 819 822.5

1 0 19.84 19.84 19.90

1 7 19.83 19.86 19.81

1 14 19.72 19.74 19.75

3M QPSK 8 0 18.70 18.78 18.92
8 3 18.74 18.74 18.89

8 7 18.69 18.76 18.74

15 0 18.71 18.87 18.76

1 0 18.76 18.68 18.81

1 7 18.76 18.70 18.73

1 14 18.68 18.75 18.76

3M 16QAM 8 0 17.86 17.81 17.94
8 3 17.69 17.83 17.78

8 7 17.64 17.75 17.87

15 0 17.81 17.71 17.92

1 0 17.65 17.69 17.77

1 7 17.54 17.52 17.55

1 14 17.33 17.39 17.43

3M 64QAM 8 0 16.75 16.75 16.81
8 3 16.54 16.53 16.57

8 7 16.08 16.01 16.11

15 0 16.20 16.19 16.24

1 0 14.39 14.56 14.34

1 7 14.42 14.44 14.29

1 14 14.43 14.50 14.32

3M 256QAM 8 0 14.13 14.25 14.21
8 3 14.53 14.20 14.30

8 7 14.12 14.13 14.33

15 0 14.19 14.23 14.43
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LTE Band 26

RB Size | RB Offset Low Mid High

BW nos Channel 26697 26740 26783
Frequency (MHz) 814.7 819 823.3

1 0 19.79 19.85 19.93

1 2 19.73 19.77 19.90

1 5 19.74 19.79 19.74

1.4M QPSK 3 0 19.85 19.88 19.87
3 1 19.87 19.68 19.85

3 3 19.69 19.77 19.81

6 0 18.66 18.85 18.87

1 0 18.82 18.75 18.80

1 2 18.69 18.77 18.80

1 5 18.71 18.81 18.68

1.4M 16QAM 3 0 18.84 18.91 18.83
3 1 18.66 18.79 18.84

3 3 18.70 18.84 18.86

6 0 17.87 17.83 17.90

1 0 17.69 17.78 17.78

1 2 17.43 17.59 17.50

1 5 17.35 17.43 17.44

1.4M 64QAM 3 0 17.80 17.88 17.89
3 1 17.52 17.46 17.48

3 3 17.16 17.12 17.18

6 0 16.20 16.11 16.30

1 0 14.46 14.51 14.45

1 2 14.35 14.36 14.42

1 5 14.29 14.56 14.34

1.4M 256QAM 3 0 14.32 15.30 15.24
3 1 14.61 15.10 15.31

3 3 14.52 15.10 15.26

6 0 14.11 14.16 14.41
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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

CDMA
Spectrum Plot of Measurement Value
Channel: 580 / Frequency (MHz): 820.5MHz

$ec. : RC 11 [y ‘ Connect
® CDMA2000 snomz Modulation 5 d Control
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IS Power
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LTE Band 14

Spectrum Plot of Measurement Value

Channel: 23330 / Frequency (MHz): 793.0MHz
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LTE Band 26
Spectrum Plot of Measurement Value
Channel: 26740 / Frequency (MHz): 819.0MHz
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4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stability Measurement

For 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.

For COMA BC10 and 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 Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
Radio Communication
Analyzer MT8820C 6201010284 Dec. 28, 2020 | Dec. 27, 2021
Anritsu
Temperature & Humidity
Chamber HRM-120RF 931022 Dec. 24, 2020 | Dec. 23, 2021
TERCHY
EI'S::' Multimeter 87-1ll 70360742 Jun. 23, 2020 | Jun. 22, 2021
DC Power Supply 6306A 727263 NA NA
Topward

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.
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4.3.4 Test Setup

Communication SPECTRUM
Simulator ANALYZER
20dB
ATTENUATION
POWER SPLITTER PAD

Oven Room

External Power Source

DC Power Supply

EUT
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4.3.5 Test Results

Frequency Error vs. Voltage

CDMA
V((i}t:g)e Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
7.74 817.900001 0.001 823.100005 0.006
6.58 817.900004 0.005 823.100004 0.005
8.90 817.900004 0.005 823.100002 0.002

Note: The applicant defined the normal working voltage is from 6.58Vdc to 8.90Vdc.

Frequency Error vs. Temperature

CDMA
Temp. (°C) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)

-30 817.900005 0.006 823.100003 0.004
-20 817.900001 0.001 823.100002 0.002
-10 817.900001 0.001 823.100003 0.004
0 817.900003 0.004 823.100004 0.005
10 817.900002 0.002 823.100002 0.002
20 817.899997 -0.004 823.099995 -0.006
30 817.899997 -0.004 823.099998 -0.002
40 817.899997 -0.004 823.099997 -0.004
50 817.899997 -0.004 823.099997 -0.004
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Frequency Error vs. Voltage

LTE Band 14
Voltage Channel Bandwidth: 5SMHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
7.74 790.500002 0.003 795.500003 0.004
6.58 790.500005 0.006 795.500004 0.005
8.90 790.500001 0.001 795.500001 0.001

Note: The applicant defined the normal working voltage is from 6.58Vdc to 8.90Vdc.

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)
-30 790.500001 0.001 795.500001 0.001
-20 790.500004 0.005 795.500003 0.004
-10 790.500001 0.001 795.500003 0.004
0 790.500003 0.004 795.500004 0.005
10 790.500004 0.005 795.500005 0.006
20 790.499998 -0.003 795.499999 -0.001
30 790.499997 -0.004 795.499997 -0.004
40 790.499999 -0.001 795.499999 -0.001
50 790.499997 -0.004 795.499995 -0.006

Report No.: RFBFLF-WTW-P21010278-12

Page No. 40/ 94

Report Format Version: 6.1.1




1528
BUREAU
VERITAS

Frequency Error vs. Voltage

LTE Band 14
Voltage P
(Vdo) Channel Bandwidth: 10 MHz
Frequency (MHz) Frequency Error (ppm)
7.74 793.000002 0.003
6.58 793.000003 0.004
8.90 793.000002 0.003

Note: The applicant defined the normal working voltage is from 6.58Vdc to 8.90Vdc.

Frequency Error vs. Temperature

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

-30 793.000003 0.004
-20 793.000003 0.004
-10 793.000005 0.006
0 793.000002 0.003
10 793.000002 0.003
20 792.999997 -0.004
30 792.999998 -0.003
40 792.999995 -0.006
50 792.999996 -0.005

Report No.: RFBFLF-WTW-P21010278-12 Page No. 41/ 94

Report Format Version: 6.1.1




1528
BUREAU
VERITAS

Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 1.4 MHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
7.74 814.700001 0.001 823.300002 0.002
6.58 814.700001 0.001 823.300002 0.002
8.90 814.700001 0.001 823.300005 0.006

Note: The applicant defined the normal working voltage is from 6.58Vdc to 8.90Vdc.

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)
-30 814.700001 0.001 823.300004 0.005
-20 814.700003 0.004 823.300002 0.002
-10 814.700003 0.004 823.300002 0.002
0 814.700002 0.002 823.300005 0.006
10 814.700002 0.002 823.300005 0.006
20 814.699999 -0.001 823.299998 -0.002
30 814.699999 -0.001 823.299996 -0.005
40 814.699999 -0.001 823.299999 -0.001
50 814.699998 -0.002 823.299996 -0.005
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Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 3MHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
7.74 815.500001 0.001 822.500004 0.005
6.58 815.500004 0.005 822.500002 0.002
8.90 815.500004 0.005 822.500001 0.001

Note: The applicant defined the normal working voltage is from 6.58Vdc to 8.90Vdc.

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)
-30 815.500003 0.004 822.500001 0.001
-20 815.500005 0.006 822.500001 0.001
-10 815.500003 0.004 822.500002 0.002
0 815.500004 0.005 822.500004 0.005
10 815.500004 0.005 822.500001 0.001
20 815.499995 -0.006 822.499999 -0.001
30 815.499996 -0.005 822.499997 -0.004
40 815.499997 -0.004 822.499996 -0.005
50 815.499996 -0.005 822.499997 -0.004
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Frequency Error vs. Voltage

LTE Band 26
Voltage Channel Bandwidth: 5SMHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
7.74 816.500002 0.002 821.500005 0.006
6.58 816.500002 0.002 821.500004 0.005
8.90 816.500004 0.005 821.500005 0.006

Note: The applicant defined the normal working voltage is from 6.58Vdc to 8.90Vdc.

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)

-30 816.500003 0.004 821.500003 0.004
-20 816.500004 0.005 821.500001 0.001
-10 816.500001 0.001 821.500005 0.006

0 816.500003 0.004 821.500005 0.006
10 816.500001 0.001 821.500001 0.001

20 816.499998 -0.002 821.499998 -0.002
30 816.499999 -0.001 821.499999 -0.001
40 816.499995 -0.006 821.499997 -0.004
50 816.499999 -0.001 821.499995 -0.006
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Frequency Error vs. Voltage

LTE Band 26
Voltage P
(Vdo) Channel Bandwidth: 10 MHz
Frequency (MHz) Frequency Error (ppm)
7.74 819.000005 0.006
6.58 819.000005 0.006
8.90 819.000005 0.006

Note: The applicant defined the normal working voltage is from 6.58Vdc to 8.90Vdc.

Frequency Error vs. Temperature

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

-30 819.000001 0.001
-20 819.000001 0.001
-10 819.000005 0.006
0 819.000003 0.004
10 819.000005 0.006
20 818.999999 -0.001
30 818.999995 -0.006
40 818.999999 -0.001
50 818.999998 -0.002
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4.4 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 Test Procedure

The EUT makes a call to the communication simulator. All measurements were done at low, middle and high
operational frequency range. The communication simulator station system controlled a EUT to export
maximum output power under transmission mode and specific channel frequency. Measurement method,
please refer to section 5.4.4 of ANSI C63.26. Use OBW measurement function of Spectrum analyzer to
measure 99 % occupied bandwidth.

For the 26dBc bandwidth measurement method, please refer to section 5.4.3 of ANSI C63.26.

4.4.3 Test Setup

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

Channel Frequency (MHz)

99% Occupied Bandwidth (MHz)

476

817.9

580

820.5

684

823.1

Spectrum Plot Of Worst Value

CDMA

4 Spectrum Analyzer 1 nalyzer 2 Spectrum Analyzer 3
Pover Stat CCDF Swept SA
Iatten: 40 dB Trig: Free Run

clions: Of
Freq Ref: Int (S) HIF Gain: Low
NFE: Adapiive

Ref Lvl Offset 5.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz*

v

Occupled Bandwidth
1.2973 MHz Total Power

|Spectrum Analyzer 4 +
Swept SA
820500000 Mtz
10110

W Ty

Span 5 MHz|
#Sweep 500 ms (1001 pts)|

Transmit Freq Eror % of OBW Power
xdB Bandwidth xdB

fol Frequency v

Center Frequency
820.500000 MHz
Span
5.0000 MHz
CF Step
500,000 kHz
Auto
Man
Freq Offset
0Hz
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LTE Band 14, Channel Bandwidth 5MHz

99% Occupied Bandwidth (MHz)
16QAM 64QAM

Channel Frequency (MHz)

QPSK 256QAM

790.5 4.48 4.49 4.49 4.48

793.0

23305
23330

4.49 4.49 4.50 4.49

23355 795.5 4.49 4.49 4.50 4.49

LTE Band 14, Channel Bandwidth 10MHz

99% Occupied Bandwidth (MHz)
64QAM

Channel Frequency (MHz)

QPSK 16QAM 256QAM

8.96

8.96 8.96

23330 793.0 8.96

Spectrum Plot of Worst Value

5MHz / 64QAM 10MHz / 64QAM

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

Atten: 30 dB
Preamp: Off

Input Z: 50 Q
Corr CCorr RCal

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 795500000 Mz KEYSIGHT Input RF
AvglHold: 11 Coupling: DC
Radio Std: None g’ > Aign Ao

Atten: 30 dB
Preamp: Off

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

Trig: Free Run
Gate: Off
#IF Gain: Low

KEYSIGHT Input RF
RL  ep. (CoUPING DC

Align: Auto Freq Ref: Int (S)

NFE: Adaptive

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Tl e

Center 795.500 MHz #Video BW 300.00 kHz*

#Res BW 100.00 kHz

Occupied Bandwidth

4.5028 MHz Total Powel

-1.185 kHz % of OBW
xdB

4.831 MHz

Transmit Freq Error
x dB Bandwidth

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

T 21.3dBm

99.00 %
-26.00 dB

Power

STATUS!

Center 793.00 MHz
#Res BW 200.00 kHz

Occupied Bandwidth
8.9612 MHz

Transmit Freq Error
x dB Bandwidth

#Video BW 1.0000 MHz* Span 20 MHz|

#Sweep 300 ms (1001 pts)

21.5dBm

99.00 %
-26.00 dB

Total Power

-6.826 kHz % of OBW Power
xdB

9.517 MHz

STATUS!
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LTE Band 26, Channel Bandwidth 1.4MHz

Channel

99% Occupied Bandwidth (MHz)

Frequency (MHz)

QPSK 16QAM 64QAM 256QAM
26697 814.7 1.09 1.09 1.09 1.08
26740 819.0 1.09 1.09 1.09 1.09
26783 823.3 1.09 1.09 1.09 1.09
LTE Band 26, Channel Bandwidth 3MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26705 815.5 2.70 2.70 2.70 2.70
26740 819.0 2.70 2.69 2.69 2.70
26775 822.5 2.70 2.70 2.69 2.69
LTE Band 26, Channel Bandwidth 5MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26715 816.5 4.49 4.49 4.49 4.49
26740 819.0 4.48 4.49 4.49 4.48
26765 821.5 4.49 4.49 4.49 4.48
LTE Band 26, Channel Bandwidth 10MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26740 819.0 8.95 8.95 8.95 8.95
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Spectrum Plot of Worst Value

Spectrum Analyzer 1 ] +

Occupied BW

KEYSIGHT :[_'pullRF oo
Coupling: DC

RL o> | ian: Auio

1 Graph

Scale/Div 10.0 dB
L

#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth
1.0899 MHz

Transmit Freq Error
x dB Bandwidth

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

1.4MHz / 16QAM

Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

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

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz* Span 3 MHz|

#Sweep 300 ms (1001 pts)

Total Power

721Hz % of OBW Power
1.213 MHz xdB.

24.0dBm
99.00 %
-26.00 dB

STATUS.

3MHz / QPSK

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

KEVSIGHT out R
Coupling DC
RL o> | ian: Auio

Center Freq: 819.000000 MHz
Avg|Hold: 1/1

Radio Std: None

1 Graph

Scale/Div 10.0 dB

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

/

,ﬂ-—\\nmr‘"

Center 819.000 MHz
#Res BW 62.000 kHz

2 Metrics

#Video BW 200.00 kHz*
#Sweep 300 ms (1001 pts)

Occupied Bandwidth
2.6997 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

3.347 kHz % of OBW Power
2919 MHz xdB.

24.6 dBm

99.00 %
-26.00 dB

STATUS.

KEYSIGHT |nput RF
RL Coupling: DC
Align: Auto

1 Graph

Scale/Div 10.0 dB
L

[T R e e e

Center 816.500 MHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
4.4894 MHz

Transmit Freq Error
x dB Bandwidth

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 816.500000 MHz
AvglHold: 1/1
Radio Std: None

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz* Span 10 MHz|

#Sweep 300 ms (1001 pts)

Total Power

3.408 kHz % of OBW Power
4.799 MHz xdB.

23.3dBm
99.00 %
-26.00 dB

STATUS.

10MHz / 256QAM

KEYSIGHT |nput RF
Coupling: DC
Align: OFf

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

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

Ref Lvi Offset 15.00 dB

Scale/Div 10.0 dB Ref Value 35.00 dBm
1

/

/

prrrTT
[T

Center 819.00 MHz
#Res BW 200.00 kHz

2 Metrics

#Video BW 1.0000 MHz* Span 20 MHz|

#Sweep 300 ms (1001 pts)

Occupied Bandwidth
8.9494 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

5.355 kHz % of OBW Power
9.499 MHz xdB.

21.8dBm

99.00 %
-26.00 dB

STATUS.
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26dB Bandwidth

Channel

Frequency (MHz)

26dB Bandwidth (MHz)

CDMA

476

817.9

1.40

580 820.5

1.41

684

823.1

1.39

Spectrum Plot Of Worst Value

CDMA

Power Stat CCDF

KEYSIGHT Input RF InputZ 500 Atien 40 dB Trig: Free Run
Coupling DG Corrections: OFf Gate: Off
= FroqRof. Int(5) #IF Gain: Low

NFE: Adaptive

Ref Lvl Offset 5.00 dB
Ref Value 35.00 dBm

A

#Video BW 100.00 kHz*

Occupled Bandwidth
12

Total Power
Transmit Freq Error 2.531 kHz % of OBW Power
x dB Bandvidth 1.416 MHz xdB

rum Analyzer 1 Spectrum Analyzer 4
ept SA Swept SA

7 w",.w,hu

Span 5 MHz
#Sweep 500 ms (1001 pts),

15.2dBm
99.00 %
-26.00 dB

+|p £

Center Frequency
820,500000 MHz
Span

5.0000 MHz

CF Step

500,000 kHz

Auto
Man

Freq Offset

Frequency v
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LTE Band 14, Channel Bandwidth 5MHz

Channel

Frequency (MHz)

26dB Bandwidth (MHz)

QPSK

16QAM 64QAM

256QAM

23305

790.5

4.80

4.79 4.82

4.81

23330

793.0

4.79

4.80 4.82

4.80

23355

795.5

4.81

4.82 4.83

4.81

LTE Band 14, Channel Bandwidth 10MHz

Channel

Frequency (MHz)

26dB Bandwidth (MHz)

QPSK

16QAM 64QAM

256QAM

23330

793.0

9.51

9.51 9.52

9.51

Spectrum Plot of Worst Value

Spectrum Analyzer 1 5 +
Occupied BW
KEYSIGHT [nput RF

Coupling: DC
RL = Lign Auto

[T (e—— ,//

Center 795.500 MHz
#Res BW 100.00 kHz

Occupied Bandwidth
4.5028 MHz

Transmit Freq Error
x dB Bandwidth

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

5MHz / 64QAM

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 795500000 MHz
AvglHold: 1/1
Radio Std: None

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz* Span 10 MHz|

#Sweep 300 ms (1001 pts)

Total Power 21.3dBm

-1.185 kHz 99.00 %

4.831 MHz

% of OBW Power
xdB

STATUS!

glRL

10MHz / 64QAM

KEYSIGHT Input RF
Coupling: DC
Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Center 793.00 MHz

#Video BW 1.0000 MHz*
#Res BW 200.00 kHz

Occupied Bandwidth

8.9612 MHz Total Power

Transmit Freq Error

-6.826 kHz
x dB Bandwidth

% of OBW Power
9.517 MHz xdB

STATUS!

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

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

21.5dBm
99.00 %
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LTE Band 26, Channel Bandwidth 1.4MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26697 814.7 1.21 1.21 1.22 1.21
26740 819.0 1.21 1.21 1.21 1.21
26783 823.3 1.22 1.22 1.21 1.21
LTE Band 26, Channel Bandwidth 3MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26705 815.5 2.94 293 2.93 2.92
26740 819.0 2.92 2.91 292 2.92
26775 822.5 2.92 2.92 2.93 2.92
LTE Band 26, Channel Bandwidth 5MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26715 816.5 4.81 4.80 4.80 4.80
26740 819.0 4.79 4.80 4.80 4.79
26765 821.5 4.79 4.80 4.80 4.80
LTE Band 26, Channel Bandwidth 10MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
QPSK 16QAM 64QAM 256QAM
26740 819.0 9.49 9.51 9.49 9.50
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Spectrum Plot of Worst Value

Spectrum Analyzer 1 ] +

Occupied BW

KEYSIGHT :[}pullRF oo
Coupling: DC

RL o> | ian: Auio

NFE

1 Graph

Scale/Div 10.0 dB
L

e e

Center 823.300 MHz
#Res BW 30.000 kHz

2 Metrics

Occupied Bandwidth

1.0863 MHz
Transmit Freq Error
x dB Bandwidth

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)

1.4MHz / QPSK

Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 823.300000 MHz
AvglHold: 1/1

Radio Std: None
Adaptive

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz*
#Sweep 300 ms (1001 pts)

Total Power

-1.475 kHz % of OBW Power
1.217 MHz xdB.

24.9 dBm
99.00 %
-26.00 dB

STATUS.

KEYSIGHT |nput RF
Coupling: DC
Align: Auto

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)

3MHz / QPSK

Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 815.500000 MHz
AvglHold: 1/1
Radio Std: None

NFE: Adaptive

Scale/Div 10.0 dB

Center 815.500 MHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.6981 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*
#Sweep 300 ms (1001 pts)

Total Power

1.698 kHz % of OBW Power
2.936 MHz xdB.

244 dBm
99.00 %
-26.00 dB

STATUS.

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

1 Graph

Scale/Div 10.0 dB
L

Center 816.500 MHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth

4.4870 MHz
Transmit Freq Error
x dB Bandwidth

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)
NFE: Adaptive

5MHz / QPSK

Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 816.500000 MHz
AvglHold: 1/1
Radio Std: None

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz*

#Sweep 300 ms (1001 pts)

Total Power

4.264 kHz % of OBW Power
4.813 MHz xdB.

24.2dBm

99.00 %
-26.00 dB

STATUS.

KEYSIGHT |nput RF
Coupling: DC
Align: Auto

Input Z: 50 0
Corr CCorrRCal
Freq Ref: Int (S)

Aften: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

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

NFE: Adaptive

Scale/Div 10.0 dB
1

/

Ve

TT————

Center 819.00 MHz
#Res BW 200.00 kHz

2 Metrics

Occupied Bandwidth
8.9466 MHz

Transmit Freq Error
x dB Bandwidth

9.509 MHz xdB.

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz* Span 20 MHz|

#Sweep 300 ms (1001 pts)

Total Power
% of OBW Power

23.0dBm
99.00 %
-26.00 dB

-326 Hz

STATUS.
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4.5 Emission Mask Measurement
4.5.1 Limits of Emission Mask Measurement

For LTE Band 14:

According to FCC part 90.543 (e), For operations in the 758-768 MHz and the 788-798 MHz bands, 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 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.

For CDMA BC10 and 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 + 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 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

Mask

VERITAS

CDMA

Channel

riou
KEYSIGHT
-

Input RF
oupling. D!
Align

w0

3 Al Rango Graph
Scale/Div 10.0 dB.

wm,’w‘mw/dw

Start 816.400 MHz
4 Al Range Table

Range

IGHT Input RF
Coupling: D
> Aign: Auto

'i,',mﬂmmnw‘wfr -

Start 821.600 MHz
4All Range Table

Range

824.04

Start Freq
816.40 MHz 816.96 MH:

818.80 MHz 818.84 MHz
818.84 MHz 819.40 MHz

Start Freq
82 H

VH;

MHz _824.00 MHz
824.00 MHz | 824.04 MHz
Hz 824.60 MHz

Mar 26, 2021
a ? 10:02:15AM

InputZ 500
Corrections: Off
Freq Ref- Int (5)
NFE: Adaptive

Atten’ 30 dB. 0
Gate: Off
IF Gain: Low

Ref Lvl Offset 5.00 dB
Ref Value 35.00 dBm

Measure Trace
Trace Type

StopFreq  RBW. Frequency

Hz 817.00 MHz
B18.80 MHz

9 | Mar 26, 2021

10:03:23 AM

Input Z 50 0
Corrections: Off
Freq Ref. Int (S)
NFE: Adap

Atten: 30 dB. Trig: Free Run
off

IF Gain Low

Ref Lvl Offset 5.00 dB
Ref Value 35.00 dBm

Measure Trace

Trace Type
Frequency
822,0331250 MHz
iz 82220 MHz 8221738750 MHz

823 4420000 MHz
824.0218750 MHz
1000 kHz 824.4518750 MHz

StopFreq  RBW
iz 82216 MHz

Free Run

818.0080000 MHZ
818.8223750 MHz
100.0kHz 819.0381250 MHz -31.07 dBm

476 (817.9MHz)
{x Frequency

(Center Frequency
817.900000 MHz

Center Freq 817.600000 MHz
AvglHold: 100/100
Radio Std: None

CF Step
Mkr1 818.01 MHz{} 500,000 kHz
6.96 dBm| Auto
Man
Freq Offset

Hz

WV i
Stop 819.400 MHz|

Trac

Trace Average (Active)
Alimit
-1691d8
37.85.d8
2304 d8)
~39.01d8
-18.07 dB

'::!—‘

Amplitude
29.91 dBm
-57.85 dBm

{x Frequency

(Center Frequency
823100000 MHz

(Center Freq. 823.100000 MHz
AvgHold: 100/100
Radio Std: None

CF Step
500.000 kHz

Auto
Man

Mkr1 823.44 MHz
4.65 dBm|

Freq Offset
OHz

i L e T

Stop 824.600 MHz,

Trace 1
Trace Average (Active)
Amplitude Alimit
-28.74 dBm
6000 dBm
4647 dBm

39 dBm
-32.45 dBm

Channel

riou
KEYSIGHT Input RF
> (Coupling

Align: Auto

3 Al Rango Graph

Scale/Div 10.0 dB.

o e

Start 819.000 MHz
4 Al Range Table

Range

o afwin o

InputZ 500
Corrections: Off
Freq Ref- Int (5)
NFE: Adaptive

Start Freq
819.00 MHz

Ref Lvl Offset 5.00 dB
Ref Value 35.00 dBm

Stop Freq
819.56 MH:

VHz 819,60 MHz.

75,60 MHz
21.40 MHz
21.44 MHz

3140 MHz.
821.44 MHz
822,00 MHz

9 | Mar 26, 2021
¢ 1000:13AM

580 (820.5MHz)

Tig FreeRun [Center Freq 820500000 MHz
t0: Off AvglHold: 100/100
IF Gain: Low Radio Std: None

Mkr1 5 MHZz
8 dBm|

(el

Stop 822.000 MHz,

Measure Trace

Trac
Trace Type Trace Average (Active)
ALimit

Frequency  Amplitude

iz 819.1209375 MHz -31.19 dBm

95854375 MHz
830.8480000 MHZ
821.4226250 MHz

821.6868750 MHz -31.50 dBm -18.50 d8

'::!—‘

{x Frequency

(Center Frequency
820500000 MHz

CF Step
500.000 kHz
Auto
Man

Freq Offset
oz
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Band Edge

LTE Band 14, Channel Bandwidth 5SMHz

Channel 23305
(790.5MHz)

QPSK

1 RB /0 RB Offset

Channel 23355
(795.5MHz)

QPSK

1 RB /24 RB Offset

. _ Ref35dBm Aft 30 dB

RBW 51 kHz
WEBW 180 kHz
SWT1.001283 5

[T1]RM VEW

Offset 15 a8

A

- DI1-13.00dBm

/
/
/

50|

T T
Start 788 MHz

250 kHzi

T T T
Stop 788.5 MHz

Marker 1 [T1]
-16.04 dBm
767.98 MHz

&

[BurEau]
VERITAS

Aft 3048

RBW 51 kHz
WEBW 180 kHz
SWT 1.001283 5

[T1] RM VEW

35 Ref35d8m
Offset 15 48

il
|

- D1 rﬁi 00 dBm

\

T
Start 7975 WMHz

650 kHz/

1
Stop 804 MHz

Marker 1 [T1]
-16.33 dBm
798.00 MHz

[BurEau]
VERITAS

Channel 23305
(790.5MHz)

QPSK

25 RB /0 RB Offset

Channel 23355
(795.5MHz)

QPSK

25 RB/ 0 RB Offset

25 Ref35.d8m Aft 30dB

RBW 51 kz
VBW 160 kHz
SWT1s

[T11RM VEW

Offset 15 dB

30
20
10
0
10 /

- D1-13.00dBm

T T
Start 785 MHz

T
250 kHzi

T
Stop 788.5 MHz

Marker 1 [T1]
2822 dBm
767.98 MHz

[BuREAU ]
VERITAS

RBW 51 kHz [T1] RM VEW
VBW 160 Kz
2 Ref 35 dBm Att 30dB SWT1s
Offset 15 dB
B B IS EX L
) i
%M .
Y iy
-85 T i

Start 797.5 MHz

T
Stop 804 MHz

Marker 1 [T1]
2810 dBm
798,00 MHz

[BuREAU ]
VERITAS
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LTE Band 14, Channel Bandwidth 10MHz

Channel 23330
(793.0MHz) QS

1 RB /0 RB Offset

Channel 23330
(793.0MHz)

QPSK

1 RB /49 RB Offset

RBW 100 kHz [T1] RN VIEW

VBW 300 kHz

Warker 1 [T1]

-32.2308m

25 Rel 38 dBm

Aft 3048

SWT1s

RBW 100 kHz [T1] RN VIEW

VBW 300 kHz

Warker 1 [T1]

-31.14 gBm

Offset 15 dB

- D1-13.00dEm

" ot

T
Start 786 MHz 250 kHz/ Stop 788.5 MHZ

757,99 WHz 35_Ref 35 dBm Att 30d8 SWT1s 798.00 MHz
Offset 15 d8
- D%-lS.CC dBm
MJ s (%)
[ourcaul - T l ' [ l i T
Start 7975 WHz 650 kHz/ Stop 804 WHz

Channel 23330

(793.0MHz) izl

50 RB / 0 RB Offset

Channel 23330
(793.0MHz)

50 RB / 0 RB Offset

RBW 100 kHz
WEBW 300 kHz
SWT1s

[T1] RK VIEW

35 Ref 35 dBm Aft 30dB

Offset 1548

T DT1z00dEm i

T
Start 786 MHz 250 kiz/ Stop 788 5 MHz

Warker 1 [T1]
-27.85 dBm
787,99 Wz

35 Ref 35 dBm Aft 30dB

RBW 100 kHz
WEBW 300 kHz
SWT1s

MIRMVEW  yarer 1 7]

-29.65 dBm
798.00 MHz

Offset 1548

0 DT1z00dEm

i

L 55

[BuREAU]
Start 797.5 MHz

‘ Ny
Stop 804 MHz
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Out Of Band Emission

LTE Band 14, Channel Bandwidth 5SMHz

Channel 23305 Channel 23355
QPSK 1 RB / 0 RB Offset QPSK 1 RB / 24 RB Offset
(790.5MHz) (795.5MHz)
REW 10 kHz MRMMAXH ey REW 10 kHz TRMMAXH ey
VBW 30 kHz _60.50 dBm WBW 30 kHz _47.02dBm
20, Rer 20 dBm Att 30 dB SWT 16.4 ms 77111 WHz 2y Ref 20 dBm Att 30 dB SWT 16.4 ms 799 84 WHz
Offset 15 48 Offset 15 68
) -3500 dBm ) 1 -3500 dBm
T
[
l A I
ey 4 \ ! M
Tl ‘HWINM
N En——— = @
&0 T T T mm e 0 T T T T T m e
Start 789 MHz. 600 kHz/ Stop 775 MHz Start 788 MHz 700 kHz/ Stop 806 MHz
Channel 23305 Channel 23355
QPSK 25 RB / 0 RB Offset QPSK 25 RB / 0 RB Offset
(790.5MHz) (795.5MHz)
RBW 10 kHz TIRMMAXH o RBW 10 kHz TIRMMAXH e
WBW 30 kHz 5961 dBim WBW 30 kHz 35,34 dBim
3 ReF 20 dBm Att 30 6B SWT 18.4 ms 771 46 Wz 20 Ref 20 dBm Att 30 68 SWT 16.4 ms 800,24 WHz
Offset 15 d8 Offset 15 d8
D1-3500dBm D1-3500 dim,
P LTI T
1
.
-0 I I T I I (%) -0 I I T I I
[6uREau
Start 769 iz 600 kHz/ Stop 775 MHz Start 798 MHz 700 kHz/ Stop 806 MHz

For the 769-775MHz and 799-805MHz band, the FCC limit is 65+10log(P[watt]) in a 6.25 kHz bandwidth.
Since it was not possible to set the resolution bandwidth to 6.25 kHz with the available equipment, a
bandwidth of 10 kHz was used instead to show compliance, and the correction factor is compensated at the
spectrum. By using a 10 kHz bandwidth on the spectrum analyzer.
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LTE Band 14, Channel Bandwidth 10MHz

Channel 23330

QPSK

1 RB /0 RB Offset

Channel 23330
(793.0MHz)

QPSK

1 RB /49 RB Offset

Offset 15 4B

-3500 dBm

’ ¢

)

-80

T
Start 769 MHz

800 kHz/

BUREAU
| VERITAS |

Stop 775 MHz

REW 10 kHz MRMMAXH ey REW 10 kHz TRMMAXH ey
VBW 30 kHz _60.42 dBm WBW 30 kHz _55.98 dBm
2, Rer 20 dBm Att 30 dB SWT 16.4 ms 77228 WKz oy Ref 20 dBm Att 30 d8 SWT 16.4 ms 789 23 WHz
Offset 15 68

)

-80 T

T
Start 799 MHz

T
700 kHz/

T T
StopsiE MHz  IIEGERIEN

Channel 23330

QPSK

50 RB / 0 RB Offset

Channel 23330
(793.0MHz)

QPSK

50 RB / 0 RB Offset

RBW 10 kiz TIRMMAXH o REW 10 kiz TIRMMAXH e
WBW 30 kHz _54.01 dBm WBW 30 kHz 3533 dBim
3p_ ReF20 dBm Att 30 0B SWT 16.4 ms 769,58 Wz 20 RET20 d8m Att 3038 SWT 16.4 ms 799.00 MHz
Offset 15 d8 Offset 15 d8
D1-2500 dBm D1-35.00dBm
0
1
-0 i i i b reay] - i i J i i Forreay]
Start 769 MHz 800 kHz/ Stop 775 MHz Start 799 MHz 700 kHz/ Stop 806 MHz

For the 769-775MHz and 799-805MHz band, the FCC limit is 65+10log(P[watt]) in a 6.25 kHz bandwidth.
Since it was not possible to set the resolution bandwidth to 6.25 kHz with the available equipment, a
bandwidth of 10 kHz was used instead to show compliance, and the correction factor is compensated at the

spectrum. By using a 10 kHz bandwidth on the spectrum analyzer.
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Emission Mask

LTE Band 26, Channel Bandwidth 1.4MHz

KEYSIGHT nput RE
L

Coupiing: D
Algn: Auto

3All Range Graph
Scale/Div 10.0 dB
Lot

Range Start Freq
813.96 MHz
14,00 Mz
815.40 MHz
815.44 MHz

nic||?

Scale/Div 10.0 dB

Start Freq
812.00 MHz
813.96 MHzZ

815.40 MHz
815.44 MHz

InputZ 50 0

C  (CorCCorRCal
Freq Ref. Int (S)
NFE: Adaplive

812.00 MHz &

input Z 50
Cor CCon RCal
Freq Ref Int (S)
NEE: Adaptr

‘Atten: 30 dB
Preamp: OFf

Trig: Free Run
Galo: OFF
IF Gain: Low

Ref Lvl Offset 15.00 dB.
Ref Value 35.00 dBm

.1

Measure Trace

Trace Type
Frequency
813.9630000 MHz
813.9871250 MHz

2550000 MHzZ

815.4100000 MHz.
815.4767500 MHz.

Jan 05, 2021
1:04:40 PM

‘Atton: 30 B
Proamp. OF

T Fi
Galo. OFF
IF Gain' Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Measure Trace

Trace Type
Stop Freq
3.96 MHZ
814.00 MHz
BI540MAZ
815.44 MHz
817.40 MHz

S92

&

Center Freq: 814 400000 Mz
AvglHold: 100/100
Radio Std: None

CF Step
Mkr1 814.26 MHz|| 500,000 kHz

20.63 dBm|

ce 1
Trace Average (Active)

Amplitude

(Contor Froq: 614.400000 Miiz
JAvg|Hold. 100/100
Radio Sttt Nona

Mkr1

Ampitude
-28.34 dBm

Center Frequency
814.400000 MHz.

Frequency

KEYSIGHT Int

(Center Frequency
814.400000 MHz.

3All Range Graph
Scale/Div 10.0 dB
Lot

Lot

ot RF
Settings. wpling
g

InputZ 500
Corr CCon RCal
Freq Ref Int (S)
NFE" Adaptive.

Start Freq
0 MHz
56 M
&N
00 MHzZ
04 MHz

Jan 05, 2021
1:08:08 PM

InputZ 50 O
Corr CCorrRCal
FreqRef: Int (S)
NFE: Adapiive

M‘WWMMWWW

Start Freq
0,60 I

82256 MHz
822,60 MHz
824.00 MHz
824.04 MHz 826
#) | Jan 05,2021

& 10827PM

Stop Freq
22,56 MHz

Stop Freq
822,56 MHz
822.60 MHz
824,00 MFz
824.04 MHz.
00 MHz

Atlon: 30 4B T9: Froo Run
Preamp. OF Galo. OF
IF Gain' Low

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

Contor Froq. 614400000 Miiz
5

Radio Sttt Nona

Mkr1 823.78 MHz
21.54 dBm|

e W

Measure Trace

Trace Type.
Frequency

RBW
OkHz 821.97047

0.0 kHz

Atten: 30 dB

Trig: Free Run
Preamp: OFf Sate: Off

G
IF Gain: Low.
Ref Lvi Offset 15.00 dB.
Ref Value 35.00 dBm

‘1

/
\

R v

Ampitude

6 RB / 0 RB Offset

Frequency

(Center Freq: 814 400000 Mz
Avg|Hold: 100/100
Radio Std: None

Center Frequency [P
814.400000 MHz

CF Step

Mkr1 822.86 MHz|{ 500000 kriz
13.36 dBm|fm oo

Man

.

‘Stop 826.000 MHz]

Measure Trace Trace 1

Trace Type
Frequency
8224414792 MHz
8225942500 MHz
8228566667 MHz
8240121875 MHz
8240538542 MHz

RBW
100.0 kHz
300.0 Hz
00,0 kKFiz
300.0 Hz
100.0 kHz

‘Trace Average (Active)

528

-30.50 dBm
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VERITAS

LTE Band 26, Channel Bandwidth 3MHz

Channel 26705

[Spectrum Analyzer 1

|Spurious Emissions

KEYSIGHT nput RE
L

+

InputZ 50 0

C ComCCorRCal
FreqRef: Int (S)
NFE: Adaplive

&

Center Frequency
814.400000 MHz.

Frequency

‘Atten: 30 dB Trig: Free Run
Preamp: OFf Galo: OFF
IF Gain: Low

Certer Froq 814 400000 iz
Coupling D AugiHod 100100
Algn: Ao Radio St Nons
CF Step
Mkr1 814.26 MHz|| 50 000ktz

20.68 dBm)|

3All Range Graph
Scale/Div 10.0 dB
Lot

Ref Lvl Offset 15.00 dB.
Ref Value 35.00 dBm

1
/

Auto
Man

Freq Offset
0Hz

i
Stop 820.000 MHz|

Measure Trace
Trace Type
Frequency
813.9630000 MHz
813.9900000 MHz _-34.69 dBm
2550000 MHz 20,68 dBm_
817.0333125 MHz -72.38 dBm
819.2890000 MHz -50.11 dBm

Trace 1
Trace Average (Active)
Aimit
-3.061dB
-14.69 dB
9322 dB]

Range RBW.

Spur
1 100.0 kHz

StartFreq  Stop Freq
811.00 MHz 813.96 MHz
813.96 MHz _814.00 MHz
814,00 MHz_817.00 MFz.
817.00 MHz 817.04 MHz
817.04 MHz 820,00 MHz

Amplitude
-16.06 dBm
OH
00,0 KFiz B
3000 Hz
100.0 kHz

05, 2021
9:17 PM

input Z 50 ‘Atton: 30 B 1. Froo Run
Galo. OFF

IF Gain' Low

(Contor Froq: 614.400000 Miiz
JAvg|Hold. 100/100
Radio Sttt Nona

3All Range G
Scale/Div 10.0 dB

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

e T a——

Measure Trace 10
Trace Type ace Average (Active)
Start Freq Frequency Ampitude
811.00 MHz 813, 1 813.96 -21.87 dBm
6250 MHz 43
0000 MRz
MHZ

MHz| -25

Alimit
-8.868 0B
23.15 ¢
44 6B
240108
-12.16 08

HZ

) W 2] e

Settings.

Atlon: 30 4B

T9: Froo Run
Preamp. OF o.

off
IF Gain' Low

[Spurious
KEYSIGHT nout RF InputZ 500
L ep. Coulng Corr CCon RCal
Aign Auto Freq Ref Int (S)
NFE" Adaptive.

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

4 All Range Table

1 RB/ 14 RB Offset

Contor Froq. 614400000 Miiz
5

Radio Sttt Nona

Mkr1 823.75 MHz
21.48 dBm|

Measure Trace

Trace Type.

2
B

StartFreq  Stop Freq
818 120.96 MHz

821.00 MHZ
82400 WAz

RBW Frequency
bl 820.96250

iz

PPN

24.00 M
4.04 MHz

Jan 05, 2021
1:12:12PM

InputZ 50 O
Corr CCorrRCal
FreqRef: Int (S)
NFE: Adapiive

Atten: 30 dB
Preamp: OFf

KEYSIGHT Input RE

Souping DX
L dinAuo

Trig: Free Run
Sate: Off

IF Gain: Low.

Ref Lvi Offset 15.00 dB.
Ref Value 35.00 dBm

1
e I

s

[P ———— |
Start 818.000 MHz
4l Range Table

Measure Trace
Trace Type

Range Stop Freq
1 iz 820.96 MHz
2 820.96 MHz_821.00 MHz
3 821,00 MHz_824.00

3

5

RBW
100.0 kHz

Frequency
820.9625000 MHz
820.9996250 MHz
822 7750000 MFz
824.0008125 MHz
824.0424375 MHz

Start Freq
818.00V

1373
824.00 MHz 82404 MHzZ
824.04 MHz 827.00 MHz 100.0 kHz
#) | Jan 05,2021
11234 PM |5

acm

ALmit
-32.10 6B
-43.98 cB
)

Ampitude
45

15 RB / 0 RB Offset

Frequency

Center Frequency [P
814.400000 MHz
CF Step

Mkr1 822.73 MHz|{ 500000 ke

Auto
Man

Freq Offset
0Hz

(Center Freq: 814 400000 Mz
Avg|Hold: 100/100
Radio Std: None

L T N TR S

Stop 827.000 MHz]

Trace 1
‘Trace Average (Active)
ude

-25.73 dBm
-43.88 dBm

5194 dBm

45,53 dBm
-24.80 dBm
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