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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: Feb. 26 ~ Apr. 19, 2021

Standards: FCC Part 24, Subpart E
FCC Part 27, Subpart C, H, L

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 : C L\ WMe (,\l\v\)\ , Date: Apr. 19, 2021

Celine Chou / Senior Specialist

)

/ '»"
—) ,'"", ‘ Py,
Approved by : / /) A CK C /%l 124 , Date: Apr. 19, 2021

Bruce Chen / Senior Project Engineer
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2 Summary of Test Results

Forn12
Applied Standard: FCC Part 27 & Part 2

Foe Test ltem Result Remarks

Clause

2.1046

27.50 Equivalent Radiated Power Pass Meet the requirement of limit.
(c)

2.1047 Modulation Characteristics Pass Meet the requirement of limit.
- Peak To Average Ratio Pass Meet the requirement of limit.

21055 Frequency Stability

2'7 54 Stay with the authorized bands of Pass Meet the requirement of limit.

' operation

2.1049 Occupied Bandwidth Pass Meet the requirement of limit.

2.1051

27.53 Band Edge Measurements Pass Meet the requirement of limit.
(9)

2.1051

27.53 Conducted Spurious Emissions Pass Meet the requirement of limit.
(9)

2.1053 Meet the requirement of limit.

27.53 Radiated Spurious Emissions Pass Minimum passing margin is
(9) -39.80dB at 1417.00MHz.

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.
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For LTE Band 2

Applied Standard: FCC Part 24 & Part 2

FCC

Test ltem Result Remarks

Clause
2.1046 Effective Isotropically Radiated . .
24 232 Power Pass Meet the requirement of limit.
2.1046
24.232 Peak To Average Ratio Pass Refer to Note 1

(d)
2.1047 Modulation Characteristics Pass Refer to Note 1
2.1055 o
24 235 Frequency Stability Pass Refer to Note 1
2.1049 Occupied Bandwidth Pass Refer to Note 1
24.238 Band Edge Measurements Pass Refer to Note 1
2.1051 . .
24 238 Conducted Spurious Emissions Pass Refer to Note 1
21053 Meet the requirement of limit.
24 238 Radiated Spurious Emissions Pass Minimum passing margin is

-32.40dB at 3818.60MHz.

Note:

1. This report is a partial report. Therefore, only test item of Transmitter Output Power and Effective
Isotropically Radiated Power and Radiated Spurious Emissions tests were performed for this report.
Other testing data please refer to BV CPS report no.;: RFBFLF-WTW-P21010278-10.

measurement instrumentation uncertainty.

Determining compliance based on the results of the compliance measurement, not taking into account
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For LTE Band 66

Applied Standard: FCC Part 27 & Part 2

Ree Test Item Result Remarks
Clause
2.1046 . . .
27.50 Equivalent Isotropically Radiated Pass Meet the requirement of limit.
Power
(d)(4)
2.1047 Modulation Characteristics Pass Refer to Note 1
(2(17)(2()) Peak To Average Ratio Pass Refer to Note 1
21055 Frequency Stability
2'7 54 Stay with the authorized bands of Pass Refer to Note 1
) operation

2.1049 Occupied Bandwidth Pass Refer to Note 1
2.1051
27.53 Band I_Edge / Out of Band Pass Refer to Note 1

h) Emissions Measurements
2.1051
27.53 Conducted Spurious Emissions Pass Refer to Note 1

(h)
2.1053 Meet the requirement of limit.
27.53 Radiated Spurious Emissions Pass Minimum passing margin is

(h) -33.50dB at 3540.00MHz.

Note:

1. This report is a partial report. Therefore, only test item of Transmitter Output Power and Equivalent
Isotropically Radiated Power and Radiated Spurious Emissions tests were performed for this report.
Other testing data please refer to BV CPS report no.: RFBFLF-WTW-P21010278-11.

2. 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 EXpam:ESZl;r(]f)e rtainty
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 2.29 dB
18GHz ~ 40GHz 2.29dB
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2.2

Test Site and Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
Test Receiver Apr. 16, 2020 Apr. 15, 2021
N9038A MY55420137
KEYSIGHT Apr. 09, 2021 | Apr. 08, 2022

Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100039 Jun. 12,2020 | Jun. 11, 2021
Spectrum Analyzer
ROHDE & SCHWARZ FSW43 101866 Dec. 14, 2020 | Dec. 13, 2021
Xégn\t’ecmr signal generator N5182B MY53050430 Nov. 25, 2020 | Nov. 24, 2021
5G Wireless Test Platforms E75158 MY60102114 May 28, 2020 | May 27, 2021
Keysight
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Nov. 06, 2020 | Nov. 05, 2021
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
Agilent 8449B 3008A02367 Feb. 17, 2021 | Feb. 16, 2022
(Above 1GHz)

. SUCOFLEX 104 &
RF signal cable CABLE-CH9-02
HUBER+SUHNER&EMCI EMC104(—)2M-SM80 (248780+171006) Jan. 16, 2021 | Jan. 15, 2022
RF signal cable
HUBER+SUHNER SUCOFLEX 104 |CABLE-CH9-(250795/4)| 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)

n12
Modulation Type /2 BPSK, QPSK, 16QAM, 64QAM, 256QAM
Waveform Type CP-OFDM, DFT-s-OFDM

Operating Frequency

n12 (Channel Bandwidth 5MHz)

701.5MHz ~ 713.5MHz

n12 (Channel Bandwidth 10MHz)

704.0MHz ~ 711.0MHz

n12 (Channel Bandwidth 15MHz)

706.5MHz ~ 708.5MHz

n/2 BPSK | QPSK 16QAM | 64QAM | 256QAM
. 114.025mW|115.611mW| 90.157mW | 63.533mW | 40.551mW
n12 (Channel Bandwidth 5MHz)
(20.57dBm)|(20.63dBm)|(19.55dBm) |(18.03dBm)|(16.08dBm)
Max. ERP Power : 114.288mW |116.145mW | 88.716mW | 63.096mW | 40.458mW
n12 (Channel Bandwidth 10MHz)
(20.58dBm)|(20.65dBm)|(19.48dBm) |(18.00dBm)|(16.07dBm)
. 115.611mW |116.950mW | 90.782mW | 64.269mW | 40.551mW
n12 (Channel Bandwidth 15MHz)
(20.63dBm)|(20.68dBm)|(19.58dBm) |(18.08dBm)|(16.08dBm)
m/2 BPSK | QPSK 16QAM | 64QAM | 256QAM
o ) n12 (Channel Bandwidth 5MHz) 4M47G7D | 4M47G7D | 4M48D7W | 4M47D7W | 4M47D7W
Emission Designator )
n12 (Channel Bandwidth 10MHz) | 9M21G7D | 9M29G7D | 9M29D7W | 9M29D7W | 9M29D7W
n12 (Channel Bandwidth 15MHz) | 14M0G7D | 14M1G7D | 14M1D7W | 14M1D7W | 14M1D7W

Report No.: RFBFLF-WTW-P21010278-24 Page No. 11/ 101
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LTE Band

Modulation Type

QPSK, 16QAM, 64QAM, 256QAM

Operating Frequency

LTE Band 2 (Channel Bandwidth 1.4MHz)

1850.7MHz ~ 1909.3MHz

LTE Band 2 (Channel Bandwidth 3MHz)

1851.5MHz ~ 1908.5MHz

1852.5MHz ~ 1907.5MHz

LTE Band 2 (Channel Bandwidth 10MHz)

1855.0MHz ~ 1905.0MHz

(

LTE Band 2 (Channel Bandwidth 5MHZz)
(
(

LTE Band 2 (Channel Bandwidth 15MHz)

1857.5MHz ~ 1902.5MHz

LTE Band 2 (Channel Bandwidth 20MHz)

1860.0MHz ~ 1900.0MHz

LTE Band 66 (Channel Bandwidth 1.4MHz)

1710.7MHz ~ 1779.3MHz

LTE Band 66 (Channel Bandwidth 3MHz)

1711.5MHz ~ 1778.5MHz

LTE Band 66 (Channel Bandwidth 5MHz)

1712.5MHz ~ 1777 .5MHz

1715.0MHz ~ 1775.0MHz

LTE Band 66 (Channel Bandwidth 15MHz)

1717.5MHz ~ 1772 .5MHz

(
(
LTE Band 66 (Channel Bandwidth 10MHz)
(
(

LTE Band 66 (Channel Bandwidth 20MHz)

1720.0MHz ~ 1770.0MHz

QPSK 16QAM | 64QAM | 256QAM

LTE Band 2 (Channel Bandwidth 1.4MHz) 168.655mW|138.995mW|107.152mW| 50.933mwW
(22.27dBm)|(21.43dBm)|(20.30dBm)|(17.07dBm)

LTE Band 2 (Channel Bandwidth 3MHz) 167.494mW|136.458mW|108.893mW| 50.003mwW
(22.24dBm) |(21.35dBm)|(20.37dBm)|(16.99dBm)

LTE Band 2 (Channel Bandwidth 5MHz) 165.196mW|133.352mW|106.905mW| 49.659mwW
(22.18dBm) |(21.25dBm)|(20.29dBm)|(16.96dBm)

LTE Band 2 (Channel Bandwidth 10MHz) 169.434mW|138.676mW|105.925mW| 51.168mwW
(22.29dBm) |(21.42dBm)|(20.25dBm)|(17.09dBm)

LTE Band 2 (Channel Bandwidth 15MHz) 166.725mW|141.579mW|107.895mW| 51.761mwW
(22.22dBm)|(21.51dBm)|(20.33dBm)|(17.14dBm)

LTE Band 2 (Channel Bandwidth 20MHz) 176.604mW|139.316mW|107.647mW| 52.360mwW
Max. EIRP Power (22.47dBm) |(21.44dBm) | (20.32dBm)|(17.19dBm)
LTE Band 66 (Channel Bandwidth 1.4MHz) 157.761mW|123.310mW|103.039mW| 42.170mwW
(21.98dBm) |(20.91dBm)|(20.13dBm)|(16.25dBm)

LTE Band 66 (Channel Bandwidth 3MHz) 156.315mW|125.603mW|100.462mW| 48.195mwW
(21.94dBm) |(20.99dBm) | (20.02dBm)|(16.83dBm)

LTE Band 66 (Channel Bandwidth 5MHz) 157.398mW |128.529mW|100.000mW| 45.920mw
(21.97dBm) |(21.09dBm) | (20.00dBm)|(16.62dBm)

LTE Band 66 (Channel Bandwidth 10MHz) 152.055mW|[123.027mW| 97.949mW | 47.206mW
(21.82dBm) |(20.90dBm)|(19.91dBm)|(16.74dBm)

LTE Band 66 (Channel Bandwidth 15MHz) 158.489mW|125.026mW|105.196mW| 48.306mwW
(22.00dBm) |(20.97dBm)|(20.22dBm)|(16.84dBm)

LTE Band 66 (Channel Bandwidth 20MHz) 159.956mW |127.644mW|100.925mW| 47.643mW
(22.04dBm)|(21.06dBm)|(20.04dBm)|(16.78dBm)

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
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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. The EUT supports the following ENDC configuration.

5GNR

FCC 5G FR1
Band SCS Bandwidth (MHz) ENDC
n2 15kHz 5/10/15/20 Band 5/12/13/14/30/66
n5 15kHz 5/10/15/20 Band 2/7/12/30/48/66
n7 15kHz 5/10/15/20/25/30/40 Band 2/5/12/13/66
n12 15kHz 5/10/15 Band 2/66
n14 15kHz 5/10 Band 2
n25 15kHz 5/10/15/20/25/30/40 Band 12/66
n30 15kHz 5/10 Band 2/5/66
n38 30kHz 20/30/40 Band 2/4/5/12/66/71
n41 30kHz 20/30/40/50/60/80/90/100 Band 2/4/12/25/26/66
n66 15kHz 5/10/15/20/30/40 Band 2/5/7/12/13/14/30/48/71
n71 15kHz 5/10/15/20 Band 2/7/66
n77 30kHz 20/30/40/50/60/70/80/90/100 Band 7/41
n78 30kHz 20/30/40/50/60/70/80/90/100 | Band 2/4/5/7/12/13/38/66/71
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3.2 Configuration of System under Test
EUT
Adapter (EUT)
e Remote site
5G Wireless Test
Platforms (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
5G Wireless Test .
A. Platforms Keysight E7515B MY58300759 NA .
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
n12 Y-plane
LTE Band 2 Y-plane
LTE Band 66 Y-plane
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n12
EUT
) . . Channel .
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
1 RB/ 1 RB Offset
1 RB/ 13 RB Offset
/2 BPSK/
140300 (701.5MHz), QPSK / 16QAM / 1 RB /23 RB Offset
140300 to 142700 | 141500 (707.5MHz), 5MHz 64QAM / 12 RB / 0 RB Offset
142700 (713.5MHz) 12 RB /7 RB Offset
256QAM
12 RB / 13 RB Offset
25 RB / 0 RB Offset
1 RB/ 1 RB Offset
1 RB /26 RB Offset
/2 BPSK/
140800 (704.0MHz), QPSK / 16QAM / 1 RB /50 RB Offset
- ERP 140800 to 142700 | 141500 (707.5MHz), 10MHz 64QAM / 25 RB / 0 RB Offset
142200 (711.0MHz) 25 RB / 14 RB Offset
256QAM
25 RB /27 RB Offset
50 RB / 0 RB Offset
1 RB/ 1 RB Offset
1 RB /40 RB Offset
/2 BPSK/
141300 (706.5MHz), QPSK / 16QAM / 1 RB /77 RB Offset
141300 to 142700 | 141500 (707.5MHz), 15MHz 64QAM / 36 RB /0 RB Offset
141700 (708.5MHz) 36 RB /22 RB Offset
256QAM
36 RB /43 RB Offset
75 RB / 0 RB Offset
/2 BPSK/
Modulation QPSK/ 16QAM /
- o 141300 to 142700 | 141500 (707.5MHz) 15MHz 79 RB/ 0 RB Offset
characteristics 64QAM /
256QAM
140300 (701.5MHz),
140300 to 142700 ( 2) 5MHz QPSK 25 RB / 0 RB Offset
142700 (713.5MHz)
140800 (704.0MHz),
- Frequency Stability | 140800 to 142700 ( ) 10MHz QPSK 52 RB /0 RB Offset
142200 (711.0MHz)
141300 (706.5MHz),
141300 to 142700 15MHz QPSK 79 RB/ 0 RB Offset
141700 (708.5MHz)
/2 BPSK/
140300 (701.5MHz),
QPSK / 16QAM /
140300 to 142700 | 141500 (707.5MHz), 5MHz 64QAM / 25 RB /0 RB Offset
142700 (713.5MHz)
256QAM
/2 BPSK/
140800 (704.0MHz),
. . QPSK / 16QAM /
- Emission Bandwidth | 140800 to 142700 | 141500 (707.5MHz), 10MHz 64QAM / 52 RB/ 0 RB Offset
142200 (711.0MHz)
256QAM
2 BPSK/
141300 (706.5MHz), m/
QPSK / 16QAM /
141300 to 142700 | 141500 (707.5MHz), 15MHz 64QAM / 79 RB /0 RB Offset
141700 (708.5MH
( 2) 256QAM
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EUT
) . . Channel )
Configure Test item Available channel Tested channel ) Modulation Mode
Bandwidth
Mode
1 RB /0 RB Offset
140300 (701.5MHz),
140300 to 142700 5MHz QPSK 1 RB /24 RB Offset
142700 (713.5MHz)
25 RB /0 RB Offset
1 RB /0 RB Offset
140800 (704.0MHz),
- Band Edge 140800 to 142700 10MHz QPSK 1 RB /51 RB Offset
142200 (711.0MHz)
52 RB / 0 RB Offset
1 RB /0 RB Offset
141300 (706.5MHz),
141300 to 142700 15MHz QPSK 1 RB /78 RB Offset
141700 (708.5MHz)
79 RB / 0 RB Offset
/2 BPSK/
140300 (701.5MHz),
QPSK/16QAM /
140300 to 142700 | 141500 (707.5MHz), 5MHz 64QAM / 1 RB /1 RB Offset
142700 (713.5MHz)
256QAM
/2 BPSK/
140800 (704.0MHz),
Peak to Average QPSK/16QAM /
- ) 140800 to 142700 | 141500 (707.5MHz), 10MHz 1 RB /1 RB Offset
Ratio 64QAM /
142200 (711.0MHz)
256QAM
/2 BPSK/
141300 (706.5MHz),
QPSK/16QAM /
141300 to 142700 | 141500 (707.5MHz), 15MHz 64QAM / 1 RB /1 RB Offset
141700 (708.5MHz)
256QAM
140300 (701.5MHz),
140300 to 142700 | 141500 (707.5MHz), 5MHz QPSK 1 RB /1 RB Offset
142700 (713.5MHz)
140800 (704.0MHz),
- Conducted Emission| 140800 to 142700 | 141500 (707.5MHz), 10MHz QPSK 1 RB /1 RB Offset
142200 (711.0MHz)
141300 (706.5MHz),
141300 to 142700 | 141500 (707.5MHz), 15MHz QPSK 1 RB /1 RB Offset
141700 (708.5MHz)
Radiated Emission
- 141300 to 142700 | 141700 (708.5MHz) 15MHz QPSK 1 RB/ 1 RB Offset
Below 1GHz
140300 (701.5MHz),
140300 to 142700 | 141500 (707.5MHz), 5MHz QPSK 1RB /1 RB Offset
Radiated Emission 142700 (713.5MHz)
Above 1GHz 141300 (706.5MHz),
141300 to 142700 | 141500 (707.5MHz), 15MHz QPSK 1 RB /1 RB Offset
141700 (708.5MHz)
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 38.521-1 Section 6.5.3.1.4, choose the lowest and
highest channel bandwidth for final test.
3. Only output power, modulation characteristics, occupied bandwidth and Peak to average ratio items had
been tested under /2 BPSK, QPSK, 16QAM, 64QAM and 256QAM modes, the other test items were
performed under worse mode according to the maximum output power.
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LTE Band 2

EUT
Channel
Configure Test item Available channel Tested Channel ) Modulation Mode
Mode Bandwidth

1 RB /0 RB Offset
1 RB /2 RB Offset
18607 (1850.7MHz), QPSK/16QAM / 1 RB /5 RB Offset
18607 to 19193 18900 (1880.0MHz), 1.4MHz 64QAM / 3 RB/0 RB Offset
19193 (1909.3MHz) 256QAM 3 RB/ 1 RB Offset
3 RB/ 3 RB Offset
6 RB /0 RB Offset
1 RB /0 RB Offset
1RB /7 RB Offset
18615 (1851.5MHz), QPSK/16QAM /| 1 RB/ 14 RB Offset
18615 to 19185 18900 (1880.0MHz), 3MHz 64QAM / 8 RB /0 RB Offset
19185 (1908.5MHz) 256QAM 8 RB /3 RB Offset
8 RB /7 RB Offset
15 RB / 0 RB Offset
1 RB /0 RB Offset
1 RB /12 RB Offset
18625 (1852.5MHz), QPSK/16QAM /| 1 RB/24 RB Offset
18625 to 19175 18900 (1880.0MHz), 5MHz 64QAM / 12 RB /0 RB Offset
19175 (1907.5MHz) 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
18650 (1855.0MHz), QPSK/16QAM /| 1 RB/49 RB Offset
18650 to 19150 18900 (1880.0MHz), 10MHz 64QAM / 25 RB /0 RB Offset
19150 (1905.0MHz) 256QAM 25 RB / 12 RB Offset
25 RB / 25 RB Offset
50 RB / 0 RB Offset
1 RB /0 RB Offset
1 RB /37 RB Offset
18675 (1857.5MHz), QPSK/16QAM /| 1 RB/74 RB Offset
18675 to 19125 18900 (1880.0MHz), 15MHz 64QAM / 36 RB /0 RB Offset
19125 (1902.5MHz) 256QAM 36 RB /19 RB Offset
36 RB /39 RB Offset
75 RB / 0 RB Offset
1 RB /0 RB Offset
1 RB /50 RB Offset
18700 (1860.0MHz), QPSK/16QAM /| 1 RB/99 RB Offset
18700 to 19100 18900 (1880.0MHz), 20MHz 64QAM / 50 RB /0 RB Offset
19100 (1900.0MHz) 256QAM 50 RB /25 RB Offset
50 RB /50 RB Offset
100 RB / 0 RB Offset

- EIRP
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EUT
) . . Channel )
Configure Test item Available channel Tested Channel ) Modulation Mode
Bandwidth
Mode
Radiated
- Emission 18607 to 19193 19193 (1909.3MHz) 1.4MHz QPSK 1 RB /0 RB Offset
Below 1GHz
18607 (1850.7MHz),
18607 to 19193 18900 (1880.0MHz), 1.4MHz QPSK 1 RB /0 RB Offset
19193 (1909.3MHz)
Radiated 18625 (1852.5MHz),
- Emission 18625 to 19175 18900 (1880.0MHz), 5MHz QPSK 1 RB /0 RB Offset
Above 1GHz 19175 (1907.5MHz)
18700 (1860.0MHz),
18700 to 19100 18900 (1880.0MHz), 20MHz QPSK 1 RB /0 RB Offset
19100 (1900.0MHz)
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 the radiated emission test items was performed under
QPSK mode only.
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LTE Band 66

EUT
Channel
Configure Test Item Available Channel Tested Channel ) Modulation Mode
Mode Bandwidth

1 RB /0 RB Offset
1 RB /2 RB Offset
131979 (1710.7MHz), QPSK/16QAM /| 1RB/5 RB Offset
131979 to 132665 | 132322 (1745.0MHz), 1.4MHz 64QAM / 3 RB /0 RB Offset
132665 (1779.3MHz) 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
131987 (1711.5MHz), QPSK/16QAM /| 1 RB/ 14 RB Offset
131987 to 132657 | 132322 (1745.0MHz), 3MHz 64QAM / 8 RB /0 RB Offset
132657 (1778.5MHz) 256QAM 8 RB /3 RB Offset
8 RB /7 RB Offset
15 RB /0 RB Offset
1 RB /0 RB Offset
1 RB /12 RB Offset
131997 (1712.5MHz), QPSK/16QAM /| 1 RB/ 24 RB Offset
131997 to 132647 | 132322 (1745.0MHz), 5MHz 64QAM / 12 RB /0 RB Offset
132647 (1777.5MHz) 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
132022 (1715.0MHz), QPSK/16QAM /| 1 RB/49 RB Offset
132022 to 132622 | 132322 (1745.0MHz), 10MHz 64QAM / 25 RB/ 0 RB Offset
132622 (1775.0MHz) 256QAM 25 RB/ 12 RB Offset
25 RB / 25 RB Offset
50 RB / 0 RB Offset
1 RB /0 RB Offset
1 RB /37 RB Offset
132047 (1717.5MHz), QPSK/16QAM /| 1 RB /74 RB Offset
132047 to 132597 | 132322 (1745.0MHz), 15MHz 64QAM / 36 RB /0 RB Offset
132597 (1772.5MHz) 256QAM 36 RB /19 RB Offset
36 RB /39 RB Offset
75 RB / 0 RB Offset
1 RB /0 RB Offset
1 RB /50 RB Offset
132072 (1720.0MHz), QPSK/16QAM /| 1 RB /99 RB Offset
132072 to 132572 | 132322 (1745.0MHz), 20MHz 64QAM / 50 RB /0 RB Offset
132572 (1770.0MHz) 256QAM 50 RB /25 RB Offset
50 RB /50 RB Offset
100 RB / 0 RB Offset

- EIRP
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EUT
Channel
Configure Test Item Available Channel Tested Channel ) Modulation Mode
Bandwidth
Mode
Radiated Emission
- 132072 to 132572 | 132572 (1770.0MHz) 20MHz QPSK 1 RB /0 RB Offset
Below 1GHz

131979 (1710.7MHz),
131979 to 132665 | 132322 (1745.0MHz), 1.4MHz QPSK 1 RB /0 RB Offset

132665 (1779.3MHz)

. L 131997 (1712.5MHz),

Radiated Emission
- 131997 to 132647 | 132322 (1745.0MHz), 5MHz QPSK 1 RB /0 RB Offset
Above 1GHz

132647 (1777 .5MHz)

132072 (1720.0MHz),
132072 to 132572 | 132322 (1745.0MHz), 20MHz QPSK 1 RB /0 RB Offset

132572 (1770.0MHz)

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 the radiated emission test items was performed under

QPSK mode only.
Test Condition:

Test ltem Environmental Conditions Input Power Tested By
EIRP / ERP 25deg. C, 60%RH 120Vac, 60Hz James Yang
Modulation Characteristics 25deg. C, 60%RH 120Vac, 60Hz James Yang
Frequency Stability 25deg. C, 60%RH 7.74Vdc James Yang
Occupied Bandwidth 25deg. C, 60%RH 120Vac, 60Hz James Yang
Band Edge 25deg. C, 60%RH 120Vac, 60Hz James Yang
Peak To Average Ratio 25deg. C, 60%RH 120Vac, 60Hz James Yang
Conducted Emission 25deg. C, 60%RH 120Vac, 60Hz James Yang
Radiated Emission gggzg: 8: oL 120Vac, 60Hz Adar Feng
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3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards and References

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

Test Standard:

FCC 47 CFR Part 2

FCC 47 CFR Part 24

FCC 47 CFR Part 27

ANSI/TIA/EIA-603-D-2010

ANSI/TIA/EIA-603-E 2016

ANSI 63.26-2015

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 and recorded as per the above standards.
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4 Test Types and Results
4.1 Output Power Measurement
4.1.1 Limits of Output Power Measurement

For n12:

Control and mobile stations in the 698-746 MHz, 746-757 MHz, 787-788 MHz and 805-806 MHz band are
limited to 30 watts ERP.

Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band, and fixed

and mobile stations in the 600 MHz uplink, 746-757 MHz,787-788 MHz and 805-806 MHz band are limited to
3 watts ERP.

For LTE Band 2:
Mobile / Portable station are limited to 2 watts e.i.r.p.

For LTE Band 66:
Mobile / Portable station are limited to 1 watts e.i.r.p.

4.1.2 Test Procedures

Conducted Power Measurement:
The EUT was set up for the maximum power with 5GNR and 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:

EUT

Communication Simulator
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41.4 Test Results
Conducted Output Power (dBm)

NR Band 12
RB Size ‘ RB Offset Low Mid High
BW Il\rdeeSx Channel 141300 141500 141700
Frequency (MHz) 706.5 707.5 708.5
1 1 24.74 24.89 24.80
1 40 24.73 24.84 24.75
1 77 24.68 24 .91 24.66
15M /2 BPSK 36 0 24.01 24.29 2417
36 22 24.66 24.85 24.76
36 43 24.05 24.30 24.09
75 0 24.03 24.27 2418
1 1 24.82 24.96 24.86
1 40 24.77 24.92 24.82
1 77 24.78 24.93 24.76
15M QPSK 36 0 23.56 23.88 23.73
36 22 24.74 24.90 24.80
36 43 23.55 23.88 23.69
75 0 23.61 23.79 23.72
15M 16QAM 1 1 23.53 23.86 23.67
15M 64QAM 1 1 22.02 22.36 22.15
15M 256QAM 1 1 19.97 20.36 20.16
BW MCS Channel 140800 141500 142200
Index Frequency (MHz) 704 707.5 711
1 1 24.68 24.86 24.70
1 26 24.64 24.76 24.71
1 50 24.68 24.86 24.60
10M /2 BPSK 25 0 23.97 2419 24,16
25 14 24.56 24.79 24.75
25 27 24.01 24.30 24.03
50 0 23.95 2419 2410
1 1 24.74 24.92 24.76
1 26 24.77 24.90 24.79
1 50 24.76 24.93 24.72
10M QPSK 25 0 23.49 23.79 23.73
25 14 24.66 24.86 24.70
25 27 23.52 23.82 23.64
50 0 23.57 23.74 23.64
10M 16QAM 1 1 23.45 23.76 23.65
10M 64QAM 1 1 21.97 22.28 22.10
10M 256QAM 1 1 19.87 20.35 20.13
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NR Band 12

RB Size | RB Offset Low Mid High
BW I'\rfg:esx Channel 140300 141500 142700
Frequency (MHz) 701.5 707.5 713.5

1 1 24.74 24.80 24.72

1 13 24.64 24.76 24.69

1 23 24.60 24.85 2458

5M /2 BPSK 12 0 23.93 24.25 24.10
12 7 24.62 24.85 24,67

12 13 24.03 24.29 24.07

25 0 23.98 24.27 24.08

1 24.76 24.87 2478

1 13 24.74 24.91 24.72

1 23 24.77 24.85 24.71

5M QPSK 12 0 23.49 23.86 23.63
12 7 24.73 24.80 24.74

12 13 23.51 23.83 23.59

25 0 23.53 23.75 23.64

5M 16QAM 1 1 23.50 23.83 23.67
5M 64QAM 1 1 21.92 22.31 22.10
5M 256QAM 1 1 19.93 20.36 20.10
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LTE Band 2

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 18700 18900 19100
Frequency (MHz) 1860 1880 1900

1 0 23.87 23.77 23.71

1 50 23.63 23.47 23.72

1 99 23.68 23.42 23.71

20M QPSK 50 0 2255 22.79 22.61
50 25 22.75 22.59 22.67

50 50 22.60 22.68 2273

100 0 22.84 22.44 22.72

1 0 22.75 22.63 22.84

1 50 22.58 22.58 22.54

1 99 22.60 22.76 2257

20M 16QAM 50 0 21.63 21.46 21.74
50 25 21.63 21.53 21.35

50 50 21.47 21.31 21.42

100 0 21.36 21.68 21.42

1 0 21.50 21.64 21.60

1 50 21.67 21.72 21.66

1 99 21.65 21.69 21.69

20M 64QAM 50 0 20.68 20.47 20.52
50 25 20.55 20.39 20.43

50 50 20.34 20.47 20.47

100 0 20.50 20.58 20.58

1 0 18.58 18.42 18.38

1 50 18.23 18.41 18.33

1 99 18.28 17.97 18.15

20M 256QAM 50 0 18.10 18.07 17.89
50 25 18.30 18.15 18.31

50 50 18.24 18.43 18.28

100 0 18.15 18.17 18.03
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LTE Band 2

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 18675 18900 19125
Frequency (MHz) 1857.5 1880 1902.5

1 0 23.49 23.38 23.61

1 37 23.50 23.49 23.58

1 74 23.60 23.57 23.46

15M QPSK 36 0 22.79 2255 22.72
36 19 2253 2253 2258

36 39 22.53 22.64 22.56

75 0 22.67 22.64 22.50

1 0 22.78 22.90 22.83

1 37 22.61 22.59 22.44

1 74 22.37 22.60 22.62

15M 16QAM 36 0 21.50 21.38 21.41
36 19 21.40 21.51 21.28

36 39 21.28 21.45 21.41

75 0 21.33 21.41 21.35

1 0 21.73 21.61 21.45

1 37 21.60 21.41 21.43

1 74 21.44 21.38 21.69

15M 64QAM 36 0 20.45 20.66 20.66
36 19 20.62 20.49 20.50

36 39 20.51 20.35 20.45

75 0 20.50 20.54 20.47

1 0 18.17 18.14 18.54

1 37 18.32 18.18 18.00

1 74 18.00 18.13 18.17

15M 256QAM 36 0 17.30 17.30 17.18
36 19 17.30 16.92 17.11

36 39 17.31 17.34 17.19

75 0 17.33 16.92 17.03
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LTE Band 2

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 18650 18900 19150
Frequency (MHz) 1855 1880 1905

1 0 23.54 23.68 23.42

1 24 23.48 23.46 23.41

1 49 23.60 23.47 23.58

10M QPSK 25 0 22.48 22.38 22.67
25 12 22.35 22.44 22.45

25 25 22.46 22.31 22.66

50 0 22.55 22.44 22.54

1 0 22.81 22.55 22.69

1 24 22.61 22.56 22.59

1 49 22.75 22.52 22.69

10M 16QAM 25 0 21.37 21.54 21.46
25 12 21.48 21.30 21.24

25 25 21.31 21.30 21.32

50 0 21.23 21.45 21.31

1 0 21.53 21.53 21.64

1 24 21.57 21.36 21.59

1 49 21.33 21.29 21.42

10M 64QAM 25 0 20.44 20.27 20.41
25 12 20.37 20.51 20.25

25 25 20.67 20.36 20.51

50 0 20.36 20.35 20.42

1 0 18.37 18.48 18.33

1 24 17.87 18.07 17.93

1 49 17.90 18.05 17.89

10M 256QAM 25 0 17.05 17.21 17.24
25 12 17.02 17.14 17.13

25 25 17.14 17.33 17.18

50 0 16.96 16.80 17.20
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 18625 18900 19175
Frequency (MHz) 1852.5 1880 1907.5

1 0 23.57 23.46 23.39

1 12 23.50 23.49 23.31

1 24 23.54 23.51 23.42

5M QPSK 12 0 2257 22.60 22.45
12 6 22.39 22.58 22.42

12 13 2258 22.24 22.24

25 0 22.60 22.38 22.39

1 0 22.50 2252 22.51

1 12 22.64 22.50 22.38

1 24 22.49 22.62 22.42

5M 16QAM 12 0 21.31 21.37 21.54
12 6 21.55 21.37 21.45

12 13 21.42 21.25 21.31

25 0 21.40 21.28 21.56

1 0 21.36 21.61 21.33

1 12 21.50 21.25 21.35

1 24 21.38 21.41 21.68

5M 64QAM 12 0 20.55 20.41 20.58
12 6 20.31 20.36 20.55

12 13 20.44 20.48 20.37

25 0 20.51 20.50 20.63

1 0 18.21 18.01 18.14

1 12 18.04 18.34 17.80

1 24 18.36 18.18 17.89

5M 256QAM 12 0 17.47 17.14 17.22
12 6 17.40 16.84 17.33

12 13 17.01 16.97 16.96

25 0 17.23 17.10 17.03
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW nos Channel 18615 18900 19185
Frequency (MHz) 1851.5 1880 1908.5

1 0 23.47 23.49 23.59

1 7 23.27 23.34 23.36

1 14 23.63 23.56 23.45

3M QPSK 8 0 22.52 22.59 22.35
8 3 22.40 22.57 22.42

8 7 22.40 22.37 22.38

15 0 22.56 22.47 22.69

1 0 22.62 22.74 22.54

1 7 22.67 22.46 22.58

1 14 22.41 22.54 22.62

3Mm 16QAM 8 0 21.43 21.30 21.40
8 3 21.32 21.50 21.35

8 7 21.15 21.40 21.31

15 0 21.24 21.43 21.29

1 0 21.49 21.56 2157

1 7 21.56 21.76 21.67

1 14 21.31 21.39 21.66

3M 64QAM 8 0 20.28 20.29 20.48
8 3 20.38 20.22 20.26

8 7 20.27 20.40 20.24

15 0 20.56 20.67 20.37

1 0 18.30 18.31 17.94

1 7 18.03 18.07 18.18

1 14 18.38 18.16 18.16

3 256QAM 8 0 17.12 17.16 16.93
8 3 17.09 17.02 17.45

8 7 17.42 17.24 17.44

15 0 17.37 17.02 17.39
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW nos Channel 18607 18900 19193
Frequency (MHz) 1850.7 1880 1909.3

1 0 23.51 23.43 23.47

1 2 23.59 23.40 23.54

1 5 23.41 23.22 23.26

1.4M QPSK 3 0 23.58 23.59 23.56
3 1 23.66 23.49 23.54

3 3 23.52 23.47 23.36

6 0 22.49 22.32 22.68

1 0 22.82 22.50 22.66

1 2 22.37 22.42 22.51

1 5 22.55 22.38 22.43

1.4M 16QAM 3 0 22.35 22.42 22.56
3 1 22.51 22.29 22.32

3 3 22.50 22.57 22.37

6 0 21.37 21.38 21.40

1 0 21.69 21.42 21.48

1 2 21.44 21.33 21.44

1 5 21.48 21.50 21.39

1.4M 64QAM 3 0 21.48 21.51 21.35
3 1 21.43 21.30 21.27

3 3 21.42 21.32 21.39

6 0 20.43 20.55 20.42

1 0 18.24 17.95 18.46

1 2 17.98 18.13 18.32

1 5 17.91 18.12 18.10

1.4M 256QAM 3 0 18.25 18.32 18.37
3 1 18.22 18.01 18.02

3 3 18.08 18.08 18.13

6 0 17.15 17.37 17.08
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VERITAS

LTE Band 66

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 132072 132322 132572
Frequency (MHz) 1720 1745 1770
1 0 23.16 23.66 23.72
1 50 23.20 23.58 23.70
1 99 22.71 23.27 23.36
20M QPSK 50 0 22.50 22.40 22.73
50 25 22.44 22.56 22.63
50 50 22.20 22.57 22.63
100 0 22.31 22.51 22.63
1 0 22.74 22.73 22.47
1 50 22.66 22.59 22.48
1 99 22.44 22.62 22.74
20M 16QAM 50 0 21.52 21.66 21.58
50 25 21.27 21.48 21.41
50 50 21.42 21.53 21.34
100 0 21.20 21.45 21.54
1 0 21.32 21.66 21.72
1 50 21.30 21.67 21.55
1 99 21.21 21.44 21.49
20M 64QAM 50 0 20.46 20.59 20.79
50 25 20.37 20.69 20.60
50 50 20.48 20.61 20.68
100 0 20.31 20.81 20.64
1 0 17.79 17.99 18.46
1 50 17.94 18.29 18.32
1 99 17.51 17.52 18.08
20M 256QAM 50 0 16.95 17.16 17.51
50 25 16.97 17.36 17.46
50 50 16.83 17.38 17.46
100 0 17.10 17.30 17.26
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VERITAS

LTE Band 66

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 132047 132322 132597
Frequency (MHz) 1717.5 1745 1772.5
1 0 23.33 23.48 23.69
1 37 23.17 23.28 23.54
1 74 22.82 23.11 23.36
15M QPSK 36 0 22.24 22.51 22.88
36 19 22.17 22.38 22.75
36 39 22.08 22.56 22.66
75 0 22.25 22.44 22.47
1 0 22.40 22.40 22.47
1 37 22.48 22.36 22.54
1 74 22.43 22.30 22.65
15M 16QAM 36 0 21.20 21.66 21.51
36 19 21.54 21.47 21.40
36 39 21.10 21.47 21.60
75 0 21.46 21.74 21.42
1 0 21.08 21.77 21.91
1 37 21.20 21.43 21.51
1 74 21.01 21.53 21.49
15M 64QAM 36 0 20.59 20.63 20.66
36 19 20.49 20.68 20.73
36 39 20.39 20.75 20.79
75 0 20.51 20.83 20.59
1 0 17.71 18.16 18.52
1 37 17.69 18.24 18.27
1 74 17.63 17.79 17.88
15M 256QAM 36 0 16.79 16.84 17.36
36 19 17.00 17.11 17.26
36 39 16.94 16.96 17.38
75 0 16.88 17.06 17.46
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VERITAS

LTE Band 66

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 132022 132322 132622
Frequency (MHz) 1715 1745 1775
1 0 23.08 23.50 23.49
1 24 22.94 23.50 23.47
1 49 22.79 23.15 23.26
10M QPSK 25 0 22.29 22.26 22.72
25 12 22.37 22.34 22.70
25 25 22.03 22.30 22.54
50 0 22.30 22.43 22.81
1 0 22.34 22.32 22.46
1 24 22.58 22.41 22.39
1 49 22.18 2243 22.40
10M 16QAM 25 0 21.09 21.49 21.39
25 12 21.23 21.28 21.33
25 25 21.26 21.43 21.30
50 0 21.31 21.61 21.31
1 0 21.03 21.46 21.60
1 24 21.10 21.41 21.53
1 49 20.82 21.35 21.50
10M 64QAM 25 0 20.28 20.81 20.60
25 12 20.44 20.45 20.64
25 25 20.25 20.71 20.51
50 0 20.43 20.63 20.57
1 0 17.57 18.15 18.42
1 24 17.84 17.89 18.11
1 49 17.06 17.72 17.46
10M 256QAM 25 0 16.68 17.06 17.23
25 12 17.13 16.88 17.18
25 25 16.65 16.74 17.35
50 0 17.21 16.96 17.57
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VERITAS

LTE Band 66

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 131997 132322 132647
Frequency (MHz) 1712.5 1745 1777.5
1 0 23.14 23.65 23.63
1 12 23.22 23.41 23.62
1 24 22.45 22.93 23.06
5M QPSK 12 0 22.28 22.46 22.62
12 6 22.32 22.45 22.70
12 13 22.16 22.26 22.60
25 0 22.15 22.44 22.53
1 0 22.52 22.30 22.64
1 12 22.37 22.23 22.78
1 24 22.22 22.29 22.38
5M 16QAM 12 0 21.29 21.52 21.54
12 6 21.19 21.71 21.58
12 13 21.15 21.28 21.25
25 0 21.14 21.55 21.46
1 0 21.03 21.68 21.62
1 12 21.10 21.49 21.60
1 24 21.02 21.32 21.67
5M 64QAM 12 0 20.45 20.67 20.53
12 6 20.06 20.65 20.67
12 13 20.33 20.35 20.48
25 0 20.20 20.70 20.79
1 0 17.91 18.30 18.30
1 12 17.84 17.89 18.14
1 24 17.29 17.31 18.08
5M 256QAM 12 0 16.66 17.02 16.84
12 6 16.79 16.85 17.31
12 13 16.85 17.11 16.74
25 0 16.68 16.96 17.32
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VERITAS

LTE Band 66
RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 131987 132322 132657
Frequency (MHz) 1711.5 1745 1778.5
1 0 22.97 23.42 23.58
1 7 22.77 23.28 23.62
1 14 22.51 22.87 23.14
3M QPSK 8 0 22.25 22.37 22.63
8 3 22.34 22.55 22.56
8 7 22.37 22.44 22.47
15 0 22.13 2242 22.66
1 0 22.58 22.40 22.68
1 7 22.27 22.34 22.62
1 14 22.44 22.52 22.66
3M 16QAM 8 0 21.04 21.43 21.41
8 3 21.38 21.31 21.35
8 7 21.24 21.43 21.59
15 0 21.45 21.20 21.44
1 0 21.44 21.70 21.54
1 7 21.13 21.57 21.64
1 14 20.96 21.29 21.43
3M 64QAM 8 0 20.53 20.68 20.41
8 3 20.31 20.64 20.34
8 7 20.15 20.50 20.74
15 0 20.15 20.53 20.54
1 0 17.85 17.97 18.24
1 7 17.75 18.03 18.51
1 14 17.19 17.52 17.73
3M 256QAM 8 0 16.87 17.09 17.31
8 3 16.91 17.19 16.89
8 7 16.92 16.89 16.93
15 0 16.78 16.93 17.23
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VERITAS

LTE Band 66

RB Size | RB Offset Low Mid High
BW Nes Channel 131979 132322 132665
Frequency (MHz) 1710.7 1745 1779.3
1 0 23.16 23.57 23.64
1 2 23.03 23.25 23.60
1 5 22.73 23.01 23.41
1.4M QPSK 3 0 23.11 23.56 23.67
3 1 23.34 23.27 23.54
3 3 23.37 23.52 23.64
6 0 22.29 22.41 22.48
1 0 22.53 22.55 22.51
1 2 22.37 22.40 22.31
1 5 22.38 22.21 22.39
1.4M 16QAM 3 0 22.35 22.59 22.45
3 1 22.11 22.37 22.29
3 3 22.29 22.34 22.21
6 0 21.34 21.34 21.37
1 0 21.27 21.53 21.47
1 2 21.28 21.63 21.47
1 5 21.10 21.51 21.66
1.4M 64QAM 3 0 21.21 21.49 21.49
3 1 21.09 21.58 21.82
3 3 21.13 21.74 21.67
6 0 20.14 20.75 20.54
1 0 17.64 17.70 17.93
1 2 17.52 17.70 17.78
1 5 17.29 17.23 17.74
1.4M 256QAM 3 0 17.71 17.72 17.78
3 1 17.83 17.49 17.59
3 3 17.17 17.08 17.34
6 0 16.88 17.11 16.82
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VERITAS

EIRP / ERP Power (dBm)

NR Band 12
RB Size ‘ RB Offset Low Mid High
BW I'\r?dCeSx Channel 141300 141500 141700
Frequency (MHz) 706.5 707.5 708.5
1 1 20.46 20.61 20.52
1 40 20.45 20.56 20.47
1 77 20.40 20.63 20.38
15M n/2 BPSK 36 0 19.73 20.01 19.89
36 22 20.38 20.57 20.48
36 43 19.77 20.02 19.81
75 0 19.75 19.99 19.90
1 1 20.54 20.68 20.58
1 40 20.49 20.64 20.54
1 77 20.50 20.65 20.48
15M QPSK 36 0 19.28 19.60 19.45
36 22 20.46 20.62 20.52
36 43 19.27 19.60 19.41
75 0 19.33 19.51 19.44
15M 16QAM 1 1 19.25 19.58 19.39
15M 64QAM 1 1 17.74 18.08 17.87
15M 256QAM 1 1 15.69 16.08 15.88
o MCS Channel 140800 141500 142200
Index Frequency (MHz) 704 707.5 711
1 1 20.40 20.58 20.42
1 26 20.36 20.48 20.43
1 50 20.40 20.58 20.32
10M n/2 BPSK 25 0 19.69 19.91 19.88
25 14 20.28 20.51 20.47
25 27 19.73 20.02 19.75
50 0 19.67 19.91 19.82
1 1 20.46 20.64 20.48
1 26 20.49 20.62 20.51
1 50 20.48 20.65 20.44
10M QPSK 25 0 19.21 19.51 19.45
25 14 20.38 20.58 20.42
25 27 19.24 19.54 19.36
50 0 19.29 19.46 19.36
10M 16QAM 1 1 19.17 19.48 19.37
10M 64QAM 1 1 17.69 18.00 17.82
10M 256QAM 1 1 15.59 16.07 15.85
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VERITAS

NR Band 12

RB Size | RB Offset Low Mid High
BW I'\rfg:esx Channel 140300 141500 142700
Frequency (MHz) 701.5 707.5 713.5

1 1 20.46 20.52 20.44

1 13 20.36 20.48 20.41

1 23 20.32 20.57 20.30

5M /2 BPSK 12 0 19.65 19.97 19.82
12 7 20.34 20.57 20.39

12 13 19.75 20.01 19.79

25 0 19.70 19.99 19.80

1 20.48 20.59 20.50

1 13 20.46 20.63 20.44

1 23 20.49 20.57 20.43

5M QPSK 12 0 19.21 19.58 19.35
12 7 20.45 20.52 20.46

12 13 19.23 19.55 19.31

25 0 19.25 19.47 19.36

5M 16QAM 1 1 19.22 19.55 19.39
5M 64QAM 1 1 17.64 18.03 17.82
5M 256QAM 1 1 15.65 16.08 15.82
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 18700 18900 19100
Frequency (MHz) 1860 1880 1900

1 0 22.47 22.38 22.31

1 50 22.24 22.07 22.33

1 99 22.29 22.03 22.31

20M QPSK 50 0 21.15 21.39 21.22
50 25 21.36 21.20 21.28

50 50 21.21 21.29 21.34

100 0 21.44 21.04 21.32

1 0 21.36 21.23 21.44

1 50 21.19 21.19 21.14

1 99 21.21 21.37 21.18

20M 16QAM 50 0 20.23 20.07 20.34
50 25 20.23 20.14 19.96

50 50 20.07 19.92 20.02

100 0 19.97 20.28 20.03

1 0 20.11 20.25 20.20

1 50 20.28 20.32 20.26

1 99 20.26 20.30 20.29

20M 64QAM 50 0 19.29 19.07 19.12
50 25 19.15 19.00 19.04

50 50 18.95 19.08 19.08

100 0 19.10 19.19 19.19

1 0 17.19 17.02 16.99

1 50 16.84 17.02 16.94

1 99 16.89 16.58 16.76

20M 256QAM 50 0 16.71 16.68 16.50
50 25 16.91 16.76 16.92

50 50 16.85 17.04 16.89

100 0 16.76 16.77 16.64
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 18675 18900 19125
Frequency (MHz) 1857.5 1880 1902.5

1 0 22.10 21.99 22.22

1 37 22.11 22.10 22.19

1 74 22.20 22.18 22.06

15M QPSK 36 0 21.39 21.16 21.33
36 19 21.13 21.14 21.19

36 39 21.13 21.25 21.17

75 0 21.28 21.25 21.11

1 0 21.39 21.51 21.44

1 37 21.22 21.19 21.05

1 74 20.97 21.21 21.23

15M 16QAM 36 0 20.10 19.99 20.01
36 19 20.01 20.12 19.88

36 39 19.89 20.05 20.02

75 0 19.94 20.02 19.95

1 0 20.33 20.22 20.06

1 37 20.21 20.02 20.04

1 74 20.04 19.99 20.30

15M 64QAM 36 0 19.06 19.26 19.27
36 19 19.23 19.09 19.10

36 39 19.12 18.96 19.06

75 0 19.11 19.14 19.08

1 0 16.78 16.75 17.14

1 37 16.93 16.79 16.61

1 74 16.60 16.74 16.77

15M 256QAM 36 0 15.90 15.91 15.78
36 19 15.90 15.52 15.72

36 39 15.91 15.94 15.79

75 0 15.94 15.52 15.64
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 18650 18900 19150
Frequency (MHz) 1855 1880 1905

1 0 22.15 22.29 22.02

1 24 22.08 22.07 22.02

1 49 22.21 22.07 22.18

10M QPSK 25 0 21.09 20.99 21.27
25 12 20.95 21.05 21.05

25 25 21.07 20.92 21.27

50 0 21.16 21.04 21.14

1 0 21.42 21.16 21.30

1 24 21.22 21.17 21.19

1 49 21.36 21.13 21.29

10M 16QAM 25 0 19.98 20.14 20.07
25 12 20.09 19.91 19.85

25 25 19.92 19.90 19.93

50 0 19.83 20.06 19.92

1 0 20.14 20.13 20.25

1 24 20.18 19.97 20.20

1 49 19.94 19.89 20.02

10M 64QAM 25 0 19.05 18.88 19.02
25 12 18.98 19.12 18.86

25 25 19.28 18.96 19.12

50 0 18.97 18.96 19.03

1 0 16.98 17.09 16.94

1 24 16.47 16.68 16.53

1 49 16.50 16.66 16.49

10M 256QAM 25 0 15.66 15.82 15.84
25 12 15.63 15.75 15.73

25 25 15.75 15.94 15.78

50 0 15.57 15.41 15.81
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW Mé:esx Channel 18625 18900 19175
Frequency (MHz) 1852.5 1880 1907.5

1 0 22.18 22.07 22.00

1 12 22.10 22.10 21.92

1 24 22.15 22.12 22.03

5M QPSK 12 0 21.18 21.21 21.06
12 6 21.00 21.19 21.02

12 13 21.19 20.85 20.85

25 0 21.21 20.98 20.99

1 0 21.11 21.13 21.12

1 12 21.25 21.10 20.99

1 24 21.10 21.23 21.02

5M 16QAM 12 0 19.92 19.98 20.15
12 6 20.16 19.98 20.06

12 13 20.03 19.86 19.92

25 0 20.01 19.88 20.17

1 0 19.96 20.21 19.94

1 12 20.11 19.86 19.96

1 24 19.98 20.02 20.29

5M 64QAM 12 0 19.15 19.01 19.18
12 6 18.92 18.97 19.16

12 13 19.04 19.09 18.98

25 0 19.11 19.11 19.23

1 0 16.82 16.62 16.74

1 12 16.65 16.94 16.41

1 24 16.96 16.79 16.49

5M 256QAM 12 0 16.07 15.75 15.83
12 6 16.00 15.45 15.93

12 13 15.62 15.58 15.57

25 0 15.83 15.70 15.63
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW nos Channel 18615 18900 19185
Frequency (MHz) 1851.5 1880 1908.5

1 0 22.08 22.10 22.20

1 7 21.87 21.95 21.97

1 14 22.24 22.17 22.06

3M QPSK 8 0 21.13 21.20 20.96
8 3 21.01 21.18 21.03

8 7 21.01 20.97 20.99

15 0 21.16 21.07 21.30

1 0 21.22 21.35 21.14

1 7 21.28 21.06 21.19

1 14 21.02 21.15 21.22

3Mm 16QAM 8 0 20.04 19.91 20.01
8 3 19.93 20.10 19.96

8 7 19.76 20.01 19.92

15 0 19.85 20.03 19.90

1 0 20.09 20.16 20.17

1 7 20.16 20.37 20.28

1 14 19.92 20.00 20.26

3M 64QAM 8 0 18.88 18.90 19.08
8 3 18.98 18.82 18.87

8 7 18.87 19.01 18.85

15 0 19.17 19.27 18.97

1 0 16.91 16.92 16.55

1 7 16.63 16.68 16.78

1 14 16.99 16.77 16.76

3 256QAM 8 0 15.73 15.76 15.54
8 3 15.70 15.63 16.06

8 7 16.02 15.85 16.04

15 0 15.97 15.63 16.00
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VERITAS

LTE Band 2

RB Size | RB Offset Low Mid High

BW nos Channel 18607 18900 19193
Frequency (MHz) 1850.7 1880 1909.3

1 0 22.11 22.04 22.08

1 2 22.19 22.01 22.15

1 5 22.02 21.82 21.87

1.4M QPSK 3 0 22.18 22.20 2217
3 1 22.27 22.09 22.15

3 3 22.13 22.08 21.96

6 0 21.10 20.92 21.29

1 0 21.43 21.11 21.26

1 2 20.98 21.03 21.11

1 5 21.16 20.99 21.04

1.4M 16QAM 3 0 20.96 21.03 21.17
3 1 21.11 20.90 20.93

3 3 21.10 21.18 20.97

6 0 19.98 19.98 20.00

1 0 20.30 20.03 20.09

1 2 20.04 19.93 20.05

1 5 20.09 20.10 19.99

1.4M 64QAM 3 0 20.09 20.11 19.96
3 1 20.03 19.90 19.87

3 3 20.03 19.93 19.99

6 0 19.04 19.16 19.03

1 0 16.85 16.55 17.07

1 2 16.59 16.74 16.93

1 5 16.52 16.72 16.71

1.4M 256QAM 3 0 16.86 16.93 16.97
3 1 16.82 16.62 16.63

3 3 16.69 16.69 16.73

6 0 15.76 15.97 15.69
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LTE Band 66

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 132072 132322 132572
Frequency (MHz) 1720 1745 1770
1 0 21.47 21.97 22.04
1 50 21.51 21.90 22.02
1 99 21.02 21.58 21.67
20M QPSK 50 0 20.81 20.71 21.05
50 25 20.76 20.88 20.95
50 50 20.52 20.89 20.95
100 0 20.63 20.83 20.95
1 0 21.06 21.05 20.78
1 50 20.98 20.90 20.79
1 99 20.76 20.94 21.06
20M 16QAM 50 0 19.84 19.97 19.89
50 25 19.59 19.80 19.73
50 50 19.74 19.84 19.66
100 0 19.52 19.77 19.86
1 0 19.64 19.98 20.04
1 50 19.62 19.98 19.86
1 99 19.52 19.76 19.80
20M 64QAM 50 0 18.78 18.91 19.11
50 25 18.68 19.01 18.91
50 50 18.80 18.92 19.00
100 0 18.63 19.13 18.96
1 0 16.11 16.31 16.78
1 50 16.25 16.60 16.64
1 99 15.82 15.83 16.40
20M 256QAM 50 0 15.27 15.48 15.83
50 25 15.28 15.68 15.77
50 50 15.15 15.70 15.78
100 0 15.42 15.62 15.57
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LTE Band 66
RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 132047 132322 132597
Frequency (MHz) 1717.5 1745 1772.5
1 0 21.64 21.80 22.00
1 37 21.48 21.60 21.86
1 74 21.13 21.43 21.68
15M QPSK 36 0 20.56 20.83 21.20
36 19 20.48 20.70 21.06
36 39 20.39 20.88 20.97
75 0 20.56 20.76 20.79
1 0 20.71 20.71 20.79
1 37 20.80 20.67 20.85
1 74 20.75 20.62 20.97
15M 16QAM 36 0 19.52 19.98 19.82
36 19 19.86 19.79 19.72
36 39 19.42 19.78 19.91
75 0 19.77 20.05 19.73
1 0 19.40 20.08 20.22
1 37 19.52 19.74 19.82
1 74 19.33 19.85 19.81
15M 64QAM 36 0 18.91 18.95 18.98
36 19 18.80 18.99 19.05
36 39 18.70 19.07 19.10
75 0 18.82 19.15 18.91
1 0 16.02 16.47 16.84
1 37 16.00 16.56 16.58
1 74 15.95 16.11 16.20
15M 256QAM 36 0 15.11 15.16 15.67
36 19 15.32 15.43 15.57
36 39 15.26 15.28 15.70
75 0 15.19 15.38 15.78
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LTE Band 66

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 132022 132322 132622
Frequency (MHz) 1715 1745 1775

1 0 21.39 21.81 21.81

1 24 21.26 21.82 21.79

1 49 21.10 21.46 21.57

10M QPSK 25 0 20.60 20.58 21.03
25 12 20.69 20.66 21.01

25 25 20.35 20.61 20.86

50 0 20.61 20.74 21.12

1 0 20.66 20.64 20.78

1 24 20.90 20.72 20.71

1 49 20.50 20.75 20.71

10M 16QAM 25 0 19.41 19.81 19.71
25 12 19.55 19.60 19.64

25 25 19.57 19.74 19.61

50 0 19.62 19.93 19.62

1 0 19.35 19.77 19.91

1 24 19.42 19.72 19.84

1 49 19.14 19.67 19.82

10M 64QAM 25 0 18.59 19.12 18.92
25 12 18.75 18.77 18.95

25 25 18.57 19.02 18.83

50 0 18.75 18.94 18.89

1 0 15.89 16.47 16.74

1 24 16.15 16.20 16.43

1 49 15.37 16.04 15.78

10M 256QAM 25 0 15.00 15.38 15.55
25 12 15.45 15.19 15.50

25 25 14.97 15.06 15.66

50 0 15.53 15.28 15.89
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LTE Band 66
RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 131997 132322 132647
Frequency (MHz) 1712.5 1745 1777.5
1 0 21.45 21.97 21.95
1 12 21.54 21.73 21.93
1 24 20.76 21.25 21.38
5M QPSK 12 0 20.60 20.77 20.94
12 6 20.64 20.76 21.01
12 13 20.47 20.57 20.91
25 0 20.47 20.76 20.84
1 0 20.84 20.62 20.95
1 12 20.68 20.54 21.09
1 24 20.53 20.61 20.69
5M 16QAM 12 0 19.60 19.83 19.85
12 6 19.51 20.03 19.89
12 13 19.47 19.59 19.57
25 0 19.46 19.87 19.77
1 0 19.34 20.00 19.93
1 12 19.41 19.81 19.91
1 24 19.34 19.63 19.99
5M 64QAM 12 0 18.76 18.99 18.85
12 6 18.37 18.96 18.99
12 13 18.64 18.67 18.80
25 0 18.51 19.02 19.10
1 0 16.22 16.62 16.62
1 12 16.15 16.20 16.46
1 24 15.60 15.63 16.39
5M 256QAM 12 0 14.98 15.34 15.15
12 6 15.10 15.17 15.63
12 13 15.17 15.43 15.05
25 0 15.00 15.27 15.64
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LTE Band 66

RB Size | RB Offset Low Mid High
BW I'\rfgesx Channel 131987 132322 132657
Frequency (MHz) 1711.5 1745 1778.5
1 0 21.28 21.74 21.90
1 7 21.09 21.60 21.94
1 14 20.83 21.18 21.45
3M QPSK 8 0 20.57 20.68 20.95
8 3 20.65 20.86 20.87
8 7 20.68 20.75 20.78
15 0 20.45 20.74 20.98
1 0 20.89 20.72 20.99
1 7 20.59 20.65 20.94
1 14 20.76 20.84 20.98
3M 16QAM 8 0 19.36 19.75 19.73
8 3 19.69 19.62 19.67
8 7 19.56 19.74 19.91
15 0 19.76 19.52 19.76
1 0 19.75 20.02 19.86
1 7 19.45 19.89 19.96
1 14 19.28 19.61 19.75
3M 64QAM 8 0 18.84 19.00 18.73
8 3 18.63 18.96 18.66
8 7 18.46 18.81 19.05
15 0 18.47 18.84 18.85
1 0 16.17 16.29 16.56
1 7 16.07 16.35 16.83
1 14 15.51 15.84 16.04
3M 256QAM 8 0 15.18 15.40 15.62
8 3 15.23 15.51 15.21
8 7 15.24 15.21 15.25
15 0 15.09 15.25 15.54
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LTE Band 66

RB Size | RB Offset Low Mid High
BW Nes Channel 131979 132322 132665
Frequency (MHz) 1710.7 1745 1779.3
1 0 21.48 21.89 21.96
1 2 21.35 21.57 21.92
1 5 21.04 21.33 21.73
1.4M QPSK 3 0 21.42 21.88 21.98
3 1 21.66 21.58 21.86
3 3 21.68 21.83 21.96
6 0 20.60 20.73 20.80
1 0 20.85 20.87 20.83
1 2 20.68 20.71 20.63
1 5 20.70 20.53 20.71
1.4M 16QAM 3 0 20.66 20.91 20.76
3 1 20.42 20.69 20.61
3 3 20.60 20.66 20.53
6 0 19.65 19.65 19.69
1 0 19.59 19.85 19.79
1 2 19.59 19.95 19.79
1 5 19.41 19.83 19.98
1.4M 64QAM 3 0 19.53 19.81 19.81
3 1 19.40 19.89 20.13
3 3 19.44 20.05 19.98
6 0 18.46 19.07 18.86
1 0 15.96 16.01 16.25
1 2 15.84 16.02 16.10
1 5 15.60 15.55 16.06
1.4M 256QAM 3 0 16.03 16.04 16.10
3 1 16.14 15.81 15.91
3 3 15.49 15.40 15.65
6 0 15.19 15.43 15.13
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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 I Imu EUT
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4.2.4 Test Results

n12

Spectrum Plot of Measurement Value

Channel: 141500 / Frequency (MHz): 707.5MHz

/2 BPSK

QPSK

R Feysght CoTO0200A Test Appliction Famevork_36 N (1319011282

\ e

+ 5GNR CellNT (FDD)

Tccoawel

10 Meas T g

- 0: 15 kiz

Ref Value 20,00 dBm

7075 Wz
Info BW: 1475 WHz

orRE  NumRE
AT0dBm | 7
168 dBim

0.40kopa | 24050 0

Power per RE

Num RE
70 dBm 75

Modulation RNTI
P2 768

Wain Tme.

ScaleiDiv 60.00 B Ref Value 100.0 dBm

™ s we——

Start: 0.00 s
GO0 Eror Summary v

Channl Pow

or 1529 aBm
Channol Power (Actvo)
Ew

2044 dBm
1.66%

Spoctal Flamoss
~Widost Fall Magin
at St

Peak 2%95%
Frequency Eror ke
Symbol Clock Error 0040 ppm
10 Ofset 543408
Time Offset 986814 us
Sync Conlation %05 %
Sync Source CH DMRS.

079a8
0s7d8

0338
0s5a8
ol (301

MaxR1

Power
Gontrol

Bing
Handover

Resource:
Alocation

Save o File

5 Tes Application Framenor 56 N (15.15.011282)

) (@

+ SGNR CalN1 (FDD)

Tccoawe

10 Meas T 5

- 0: 15 kb2

Specim
ScaleiDiv 20.00 4B Ref Value 20,00 dBm

7075 WHz
Res BW: 377.1 He
5CC0 Frame Summary v

Info BW: 1475 WHz

Power por RE
A

748 dBm
749 d8m

i~ |~ (] Mar 05,2021 [ =

000% 000%
0 e

Num RB
7

20 User Summary

Power per RE

Modulation
T43dBm | QPSK

RTI
3768

Pover
Gontrol

Bind
Handover
Ref Value 100.0 dBm

Resource:
AX

ation

Start: 0.00 ns
000 Ermor Summary v
. save o Fie
hannl P

Channel Power (Actve)
Ew

12.99 dBim| Special Flainess
~Widost Fall Magin
a1 St
EVM Peak
Frequency Eror

Clock Error

eas Time

4569

3000
‘Spoctum
ScaleiDiv 20.00 4B Ref Valus 20,00 dBim

Info BW: 14.75 WHz

Power perRE  Num RB.
Tsydem 19

7s0d8m 79

eyight CETO0200A Tes Appicaton Framenor 56 N (15,1901

000% 1 000%
51174hops

PoworporRE  Modulaon  Num RB
753dBm  160AM 7

L ebdmo K

Ref Valus 100.0 dBm

Channel Pawer
Chamnel Power (Acive)
Ew

1294 dim Spaciral Flatness
~Widest Fai Magrin

at ot

EVM Poak

Froquoncy Enor os7aB
Symbol Clock Eror 7 i 050
1Q Ofset

Time Offset

Sync Conelation

Syne Sourco

Moduiation

4589
3000
‘Spoctum
ScaleiDiv 20.00 4B

ke

Ref Valus 20,00 dBim

Info BW: 14.75 WHz

Power per RE
791d8m
747 dBm

Width: 27.65 Witz

Thow: 39040/K0ps 1 3230
200 User Summary v
Powor porRE  Modulaon  Num RB
91 4B 40AM 7

Pover
Control

Bing
Handover
Ref Valus 100.0 dBim

Resource
Alocation

6 CoD Enor Summary v

1269 dim
2185 dbm
313%

1051%

Chamnel Pawer
Chamnel Power (Acive)
Ew

EVM Poak

Froquency Enor He
Symbol Clock Eor 0,006 ppm
10 Ofiset 5948
Time Offse

Sync Conelation

Syne Sourco

- 0: 15 kiz

Ref Value 20,00 dBm

Cur: 707.5 WHz.
Res BW: 377.1 He

5CC0 Frame Summary v

Info BW: 1475 WHz

Power porRE  Num RB.
083d8m 79
S0sidem 79

0.40 kops 16 35

Modulation
2560AM

Num RE
" 7

RNTI

]
aw in Tme.
ScaleiDiv 60.00 B Ref Value 100.0 dBm

Start: 0.00 s
GO0 Eror Summary v

Channel Powe

v 1040 aBm
Channol Power (Actvo)
Ew

19.55 i
1.3

‘Spociral Fatness
~Widost Fall Magin
Shot

Ew

036a8
20348
02408

Time Offset
Sync Conlation
ync Source

MaxR1

Power
Gontrol

Save o File

Report No.: RFBFLF-WTW-P21010278-24

Page No. 55/ 101

Report Format Version: 6.1.1



VERITAS

4.3 Frequency Stability Measurement
4.3.1 Limits of Frequency Stabiliity Measurement

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.

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
5G Wireless Test Platforms E7515B MY60102114 May 28, 2020 | May 27, 2021
Keysight
Temperature & Humidity
Chamber HRM-120RF 931022 Dec. 24, 2020 | Dec. 23, 2021
TERCHY
E:S::' Multimeter 87-lll 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.

4.3.4 Conducted Setup

o Oven Room
Communication SPECTRUM

Simulator ANALYZER

20dB
ATTENUATION
POWER SPLITTER PAD

DC Power Supply

External Power Source

EUT
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4.3.5 Test Results

Frequency Error vs. Voltage

n12
Voltage Channel Bandwidth 5 MHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
8.90 701.500002 0.003 713.500000 0.005
7.74 701.500002 0.003 713.500000 0.004
6.58 701.500002 0.002 713.500000 0.003

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

Frequency Error vs. Temperature

n12
Channel Bandwidth 5 MHz
Temp. (°C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 701.500004 0.005 713.500000 0.003
-20 701.500002 0.003 713.500000 0.006
-10 701.500002 0.003 713.500000 0.003
0 701.500003 0.004 713.500000 0.004
10 701.499999 -0.002 713.500000 -0.005
20 701.499997 -0.005 713.500000 -0.004
30 701.499996 -0.006 713.500000 -0.002
40 701.499997 -0.005 713.500000 -0.005
50 701.499996 -0.006 713.500000 -0.006
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Frequency Error vs. Voltage

n12
Voltage Channel Bandwidth 10 MHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
8.90 704.000003 0.004 711.000002 0.003
7.74 704.000004 0.006 711.000003 0.004
6.58 704.000002 0.003 711.000004 0.005

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

Frequency Error vs. Temperature

n12
Channel Bandwidth 10 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 704.000003 0.004 711.000003 0.004
-20 704.000002 0.002 711.000002 0.002
-10 704.000003 0.004 711.000002 0.003
0 704.000002 0.003 711.000003 0.004
10 703.999996 -0.006 710.999996 -0.006
20 703.999998 -0.004 710.999998 -0.002
30 703.999998 -0.003 710.999996 -0.005
40 703.999997 -0.005 710.999997 -0.005
50 703.999996 -0.006 710.999999 -0.002
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Frequency Error vs. Voltage

n12
Voltage Channel Bandwidth 15 MHz
(Vdc) Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) |Frequency Error (ppm)
8.90 706.500003 0.004 708.500002 0.003
7.74 706.500004 0.006 708.500001 0.002
6.58 706.500002 0.003 708.500003 0.005

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

Frequency Error vs. Temperature

n12
Channel Bandwidth 15 MHz
Temp. (C)
Low Channel High Channel
Frequency (MHz) |Frequency Error (ppm)| Frequency (MHz) (Frequency Error (ppm)
-30 706.500002 0.003 708.500004 0.005
-20 706.500002 0.003 708.500001 0.002
-10 706.500002 0.003 708.500002 0.003
0 706.500004 0.006 708.500004 0.005
10 706.499996 -0.005 708.499999 -0.002
20 706.499998 -0.003 708.499998 -0.004
30 706.499996 -0.005 708.499997 -0.004
40 706.499998 -0.003 708.499997 -0.005
50 706.499997 -0.004 708.499996 -0.006
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4.4 Occupied Bandwidth Measurement

441 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.

44.2 Test Setup

Communication
Simulator

Power Splitter

—

Spectrum Analyzer

?

EUT

PAD

20dB Attenuation
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443 Test Result
Occupied Bandwidth

n12, Channel Bandwidth 5MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
140300 701.5 4.47 4.47 4.48 4.47 4.47
141500 707.5 4.47 4.47 4.47 4.47 4.47
142700 713.5 4.47 4.47 4.47 4.47 4.47
n12, Channel Bandwidth 10MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
140800 704.0 9.18 9.29 9.28 9.28 9.29
141500 707.5 9.21 9.28 9.29 9.28 9.26
142200 711.0 9.21 9.28 9.29 9.29 9.28
n12, Channel Bandwidth 15MHz
99% Occupied Bandwidth (MHz)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
141300 706.5 13.94 14.11 14.11 14.10 14.11
141500 707.5 13.98 14.11 14.11 14.11 14.11
141700 708.5 13.94 14.11 14.11 14.07 14.10
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26dB Bandwidth

n12, Channel Bandwidth 5MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
140300 701.5 4.74 4.74 4.77 4.78 4,72
141500 707.5 4.73 4.77 4.76 4.73 4.73
142700 713.5 4.74 4.70 4.73 4.70 4.71
n12, Channel Bandwidth 10MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
140800 704.0 9.25 9.67 9.69 9.65 9.64
141500 707.5 9.28 9.66 9.64 9.64 9.64
142200 711.0 9.29 9.63 9.67 9.63 9.64
n12, Channel Bandwidth 15MHz
26dB Bandwidth (MHz)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
141300 706.5 13.88 14.63 14.62 14.60 14.62
141500 707.5 13.87 14.63 14.61 14.61 14.61
141700 708.5 13.88 14.62 14.63 14.58 14.61
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4.5 Band Edge Measurement
4.51 Limits of Band Edge Measurement

According to FCC 27.53(g) for operations in the 600 MHz band and the 698-746 MHz band, the power of any
emission outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter power
(P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance
with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of
100 kilohertz or greater.

4.5.2 Test Setup

Communication ]
Simulator Power Splitter I: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.5.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 2MHz. RB of the spectrum is
51kHz and VB of the spectrum is 160kHz (Channel Bandwidth 5SMHz).

c. The center frequency of spectrum is the band edge frequency and span is 2MHz. RB of the spectrum is
100kHz and VB of the spectrum is 300kHz (Channel Bandwidth 10MHz).

d. The center frequency of spectrum is the band edge frequency and span is 2MHz. RB of the spectrum is
150kHz and VB of the spectrum is 470kHz (Channel Bandwidth 15MHz).

e. Record the max trace plot into the test report.
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4.5.4 Test Results
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n12, Channel Bandwidth 10MHz
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n12, Channel Bandwidth 15MHz
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4.6 Peak to Average Ratio
4.6.1 Limits of Peak to Average Ratio Measurement

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

4.6.2 Test Setup

Communication )
Simulator Power Splitter I: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.6.3 Test Procedures

a. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
b. Set the number of counts to a value that stabilizes the measured CCDF curve;
c. Record the maximum PAPR level associated with a probability of 0.1%.
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4.6.4 Test Results

n12, Channel Bandwidth 5MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
/2 BPSK QPSK 16QAM 64QAM 256QAM
140300 701.5 3.85 6.53 6.62 713 8.51
141500 707.5 3.86 6.53 6.66 717 8.37
142700 713.5 3.86 6.52 6.68 713 8.40
n12, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
140800 704.0 3.92 6.65 6.65 7.08 8.54
141500 707.5 3.94 6.68 6.68 7.07 8.52
142200 711.0 3.93 6.66 6.69 7.09 8.51
n12, Channel Bandwidth 15MHz
Peak To Average Ratio (dB)
Channel Frequency (MHz)
m/2 BPSK QPSK 16QAM 64QAM 256QAM
141300 706.5 3.85 6.63 6.60 719 8.43
141500 707.5 3.84 6.64 6.62 719 8.38
141700 708.5 3.83 6.64 6.67 7.21 8.50
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4.7 Conducted Spurious Emissions
4.71 Limits of Conducted Spurious Emissions Measurement

According to FCC 27.53(g) for operations in the 600 MHz band and the 698-746 MHz band, the power of any
emission outside a licensee's frequency band(s) of operation shall be attenuated below the transmitter power
(P) within the licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance
with this provision is based on the use of measurement instrumentation employing a resolution bandwidth of
100 kilohertz or greater.

4.7.2 Test Setup

Communication )
Simulator Power Spilitter I: Spectrum Analyzer
20dB Attenuation
EUT PAD

4.7.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

b. Measuring frequency range is from 9kHz to 10GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz are used for conducted emission measurement.
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