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TEST ITEM FCC REFERANCE RESULT
Max Output Power and Peak to Average Power 27.50(h) Pass
Ratio and EIRP 2.1046
. . 27.53(m)
Occupied Bandwidth 51049 Pass
o 27.53(m)
Unwanted Emissions at Band Edge 5 1051 Pass
. 27.53(m)
Conducted Unwanted Emission 5 1051 Pass
. o 27.53(m)
Radiated Unwanted Emissions 5 1053 Pass
s 27.54
Frequency Stability 5 1055 Pass
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1.1 Description of Equipment Under Test (EUT)

Description: Remote Radio Unit
Product name: AIR 6488 B41M
Product number: KRD 901 155/2, KRD 901 155/21, KRD 901 155/1, KRD 901 155/11 (note)
Serial Number(s) D828976374
Rating: -48V DC

NR mode: PIS: CXP2030020/4_R22B20, UP: CXP2010046/5_R21B50
Software Version: Split mode: PIS: CXP2030020/5_R9B19, UP: CXP2010053/1_R40B38
Hardware Version: R1B
Sample received date: June 3, 2019
Date of test: June 3, 2019 ~ June 14, 2019

Note: The differences between the 4 variants are as below, and others are same.
KRD 901 155/2 (with un-secuity software and RDNB board for testing purpose).
KRD 901 155/21 (with secuity software and RDNB board for testing purpose).
KRD 901 155/1 (with un-secuity software and antenna).

KRD 901 155/11 (with secuity software and antenna).

TTRFFCC Part 27_V1 © 2018 Intertek Page 6 of 92



iNntertek

Total Quality. Assured.
TEST REPORT

Report No.: 190601822SHA-001

1.2 Technical Specification

Frequency Range:

2590MHz - 2690MHz

Number of Antenna ports: | 64 TX/RX

Supported RAT: LTE, NR

Supported other mode: Split mode of LTE (20MHz) and NR (40MHz)
Max RF bandwidth (IBW): | 100MHz

Supported Number of LTE: up to 3 carriers

Carriers: NR: 1 carrier

Supported modulation:

LTE: QPSK, 16QAM, 64QAM, 256QAM
NR: QPSK, 64QAM, 256QAM

Supported Channel
Bandwidth:

NR: 40MHz and 100MHz
LTE: 20MHz

Declaration output power:

Maximum 33.98dBm (2.5W) per port for NR 40MHz channel
bandwidth

Maximum 34.95dBm (3.125W) per port for NR 100MHz channel
bandwidth

Maximum 34.95dBm (3.125W) per port for LTE 20MHz channel
bandwidth

Antenna Gain:

23dBi
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1.3 Description of Test Facility

Conducted testing:

Name: Intertek Testing Services Shanghai

Address 1: Building 86, No. 1198 Qinzhou Road(North), Shanghai 200233, P.R. China
Address 2: No. 5 Lize East Street, Ericsson Tower, Chaoyang District, Beijing 100102 P.R.C.
Telephone: +86 21 61278200

Telefax: +86 21 54262353

The test facility is
recognized,
certified, or
accredited by these
organizations:

FCC Accredited Lab
Designation Number: CN1175, CN1258

IC Registration Lab
CAB identifier.. CNO0O51

A2LA Accreditation Lab
Certificate Number: 3309.02, 3309.04

Radiated testing:

Name: BEIJING BOOMWAVE TEST SERVICE CO. LTD.
Address: EMC Building, No. 1 Wang Jing East Road Chao Yang District, Beijing, 100102 P.R.C.
Telephone: +86 10 64711866 806

The test facility is
recognized,
certified, or
accredited by these
organizations:

FCC Accredited Lab
Designation Number: CN1242

IC Registration Lab
CAB identifier.. CNO010

A2LA Accreditation Lab
Certificate Number: 4992.01

TTRFFCC Part 27_V1 © 2018 Intertek
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2.1 Related documents

FCC Part 27 (2018)

FCC Part 2 (2018)

ANSI C63.26:2015

KDB 971168 D01 v03r01
KDB 662911 D01 v02r01

2.2 Product Information

The Equipment Under Test (EUT) AIR 6488 B41M is an Ericsson Radio Unit working in the broadband
radio service 2590-2690 MHz band which provides communication connections to 2590-2690 MHz
network. The AIR 6488 B41M operates from a -48V DC supply.

The EUT includes 64 TX/RX ports. It can operate in single RAT NR and it can also operate in a split mode
of LTE and NR whereby 32 ports can be assigned to LTE and 32 ports to NR. It can be configured to
transmit in MIMO mode, and MIMO mode was used for measurements as the worst configuration. The
complete testing was performed with the EUT transmitting at maximum RF power unless otherwise
stated.

A full technical description can be found in the Manufacturer’s documentation.
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2.3 Configuration Description

Report No.: 190601822SHA-001

The following settings were used to represent all traffic scenarios. The output power was measured on
the bottom, middle and top channel of all applicable antenna ports. By measuring the output power of
QPSK, 64QAM and 256QAM for NR on one of the antenna ports, it was determined that 256QAM was
the worst case modulation scheme and was used for all testing. By measuring the output power of
QPSK, 16QAM, 64QAM and 256QAM for LTE on one of the antenna ports, it was determined that
16QAM was the worst case modulation scheme and was used for all testing.

Complete testing was carried out on the worst case antenna port which was established as being the
highest output power from the 64 measured ports (32 ports for LTE in split mode) on worst case
modulation scheme. This antenna port was No.32 for LTE in split mode, No.20 for single RAT NR 40MHz
and NR 100MHz channel bandwidths. In split mode, carriers cannot be placed on the same frequency.
The power level from each port in split mode is identical to that in single RAT mode NR or LTE. The
output power of NR carrier in split mode is deemed to have been covered by testing NR single RAT
mode as this represents the highest output power with all 64 ports measured and summed in

accordance with FCC KDB 662911.

The settings below were used for all measurements unless otherwise noted:

. . . Carrier Carrier Frequency Configuration (MHz)
Configuration Carrier . ;
Bandwidth Bottom Middle Top
NR-MIMO-1C-40 1C 40MHz 2610 2640 2670
NR-MIMO-1C-100 1C 100MHz - 2640 -
NR-MIMO-1C-BE-40 1C 40MHz 2610 - 2670
NR-MIMO-1C-BE-100 1C 100MHz - 2640 -
) . . Carrier Carrier Frequency Configuration (MHz)
Configuration Carrier . ;
Bandwidth Bottom Middle Top
LTE:20MHz
LTE+NR-MIMO-MC-1 1LTE+1INR NR:40MHz 2600(L)+2670(NR) 2640(L)+2670(NR) | 2680(L)+2610(NR)
LTE:20MHz 2660(L)+2680(L)+
LTE+NR-MIMO-MC-2 | 2LTE+INR | o 2610(NR]
LTE:20MHz 2640(L)+2660(L)+2
LTE+NR-MIMO-MC-3 | BLTE+INR | o - - 680(L}+ 26 10(NR)
LTE+NR-MIMO-MC-4- | . | LTE:20MHz | 2600(L)+2630.01( ] 2680(L)+2650.02(
BE NR:40MHz | NR) NR)
LTE+NR-MIMO-MC-5- | _ . | LTE:20MHz | 2600(L)}+2620(L)+2 ] 2660(L)+2680(L)+
BE NR:40MHz 650.02(NR) 2630.01(NR)
LTE+NR-MIMO-MC-6- | .o | LTE:20MHz | 2600(L)+2620(L}+2 ] 2640(L)+2660(L)+2
BE NR:40MHz 640(L)+2670(NR) 680(L)+2610(NR)
LTE+NR-MIMO-MC-4- LTE:20MHz | 2600(L)+2630.01( 2680(L)+2650.02(
UE 1LTE+1NR NR:40MHz | NR) 2640(L)+2610(NR) NR)
LTE+NR-MIMO-MC-5- ILITE+INR LTE:20MHz | 2600(L)+2620(L)+2 | 2640(L)+2660(L)+2 | 2660(L)+2680(L)+
UE NR:40MHz 650.02(NR) 610(NR) 2630.01(NR)
LTE+NR-MIMO-MC-6- 3LTE+INR LTE:20MHz | 2600(L)+2620(L)+2 i 2640(L)+2660(L)+2
UE NR:40MHz | 640(L)+2670(NR) 680(L)+2610(NR)

TTRFFCC Part 27_V1 © 2018 Intertek
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2.4 Test Setup
Conducted Measurement:

NR mode:

AIR 6488 B41M

PSU AC 08 GNDJ_

Power Supply

]
]
[}
]
]
i
|| ——{RFOL
Baseband 6630 E ® —— RF 02
i g —|{RFO3
Power Supply 1 DC L@ | ees [oeee
i —— RF 64
-
PC H switch []TNC :
LMT E AUX
DfI— Datal
CPRI
E :e Data 2
GPS 0201 [Synch F i Data 3
]
GPS Antenna* E ——EC light
i DC
]
: [
}
]
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TEST REPORT
Split mode:
P
iShielded room
Baseband 6630(NR) i IR 6488 B41M
Synch E RF 01
1| =
Power Suppl DC D R RF 02
i E S RF 03
] LMT h D | eee |ooe
“ TNC i RF 64
2 i
= AUX
PC L = ! eCPRI
| Baseband 6630(LTE)-— Data 1
[}
| _—{TND i
E I eCPRI Data 2
PC LMT F ! Data 3
| =———JEC light
| GPS 0201 | :
Synch DC i I— DC
1 ' GNDJ_
| Power Supply | i | PSUACO08
GPS Antenna |
[ Power Supply —

No. Auxiliary Equipment Product Number / Model Type Version
1 Test computer PowerEdge 220 -
2 Baseband 6630 KDU 137 848/1 R2C
3 Power supply N8737A -
4 Power supply N5768A -
5 PSU AC 08 -
6 Terminator SMAF10-6G-M -

TTRFFCC Part 27_V1 © 2018 Intertek
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Radiated Measurement:

NR mode:

Power Supply

Baseband 6630

DC

PC 1 Switch

TNC

GPS 0201

LMT

—Synch F

Report No.: 190601822SHA-001

AIR 6488 B41M

eCPRI

RF 01
RF 02
RF 03

RF 64

AUX

Datal
Data 2
Data 3

GPS Antenna * ——EC light

I—DC
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TEST REPORT
Split mode:
P
iShielded room
Baseband 6630(NR) i IR 6488 B41M
Synch i - RF 01
RF 02
Power Supply DC D 'S
E ] RF 03
] LMT : /D | eee |o0e
w[TNC i RF 64
g i
= AUX
PC L = i eCPRI
5| Baseband 6630(LTE)'— Data 1
TND D :
| !
E I eCPRI Data 2
PC LMT F : Data 3
1 =———EC light
GPS 0201 Synch DC E DC
[ Power s o i GNDJ—
ower Su I
GPS Antenna PPy i
| Power Supply —

No. Auxiliary Equipment Product Number / Model Type Version
1 Test computer PowerEdge 220 -
2 Baseband 6630 KDU 137 848/1 R2C
3 Power supply unit PCR2000M -
4 Power supply N5768A -
5 Terminator SMAF10-6G-M -
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2.5 Test environment condition:

Report No.: 190601822SHA-001

Test items

Temperature Humidity

Max Output Power and Peak to Average Power
Ratio and EIRP

Occupied Bandwidth

Unwanted Emissions at Band Edge

Conducted Unwanted Emission

22°C 54% RH

Radiated Unwanted Emissions

22°C 56% RH

Frequency Stability

Please refer to clause 8
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2.6 Instrument list

Report No.: 190601822SHA-001

Intertek Testing Services Shanghai

Conducted Emission

Used Equipment Manufacturer Type Internal no. Due date
O Test Receiver R&S ESCS 30 EC 2107 2019-07-15
O A.M.N. R&S ESH2-Z5 EC 3119 2019-11-30
O A.M.N. R&S ENV 216 EC 3393 2019-07-04
O A.M.N. R&S ENV4200 EC 3558 2020-06-10

Radiated Emission

Used Equipment Manufacturer Type Internal no. Due date
O Test Receiver R&S ESIB 26 EC 3045 2019-09-12
O Bilog Antenna TESEQ CBL6112D EC 4206 2020-06-10

AFS42-
O Pre-amplifier R&S 00101800-25-S- EC 5262 2020-06-10
42
O Horn antenna R&S HF 906 EC 3049 2019-11-17
O Horn antenna ETS 3117 EC 4792-1 2020-01-09
O Horn antenna TOYO HAP18-26W EC 4792-3 2020-07-09
O Horn antenna ETS-LINDGREN 3116C-PA EC 5955 2020-01-28
O Active loop Schwarzbeck FMZB1519 EC 5345 2020-03-07
antenna
RF test

Used Equipment Manufacturer Type Internal no. Due date
O PXA Signal Analyzer Keysight N9030A EC 5338 2020-03-05
PXA Signal Analyzer Keysight N9030A EC 1046 2019-11-15
O Power sensor Agilent U2021XA EC 5338-1 2020-03-05
O Vector Signal Agilent N51828 EC 5175 2020-03-05

Generator
O Spectrum analyzer R&S CMWS500 EC5944 2019-12-22
g | VX6 Analog Signal Agilent N5181A EC5338-2 | 2020-03-05
Generator
O Mobile Test System Litepoint lgxel EC 5176 2020-01-08
O Test Receiver R&S ESCI 7 EC 4501 2019-09-12
Tet Site

Used Equipment Manufacturer Type Internal no. Due date
O Shielded room Zhongyu - EC 2838 2020-01-14
O Shielded room Zhongyu - EC 2839 2020-01-14
O SeT;:‘:qiceﬁo'c AL?E;;‘Z:S - EC 3048 2019-07-31
O Fullanecholc ALE?,;;Z:S - EC 3047 2019-07-31
Climatic chamber - CEEC-WR16H-50W EC 1052 2020-01-18

TTRFFCC Part 27_V1 © 2018 Intertek
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Additional instrument

Used Equipment Manufacturer Type Internal no. Due date
Therom- Z2J1-2A S.M.L.F. EC 3783
O Hygrograph 2020-02-28
Therom- ZJ1-2A S.M.I.F. EC 2122
O Hygrograph 2020-03-11
O ngfggrr:éh AL-2A >MIF EC 5198 2020-01-18
O ngfggrr:éh AL-2A >MIF EC 3326 2020-03-28
Humiture meter - TPJ-20 EC 1053 2020-01-14
O Pressure meter YM3 SI\:ZEZZ' EC 3320 2019-07-01
BEIJING BOOMWAVE TEST SERVICE CO. LTD.
Conducted Emission
Used Equipment Manufacturer Type Internal no. Due date
O Test Receiver R&S ESR26 101320 2019-12-28
O A.M.N. R&S ENV216 102328 2020-12-26
O A.M.N. R&S ENV4200 100401 2020-02-17
Radiated Emission
Used Equipment Manufacturer Type Internal no. Due date
Test Receiver R&S ESIB26 100158 2019-12-28
Spectrum Analyzer R&S FSV40 101403 2020-01-01
Horn Antenna R&S HF907 100096 2020-03-26
Horn Antenna SCHWARZBECK BBHA9170 797 2019-10-19
Hybrid antenna SCHAFFNER CBL6112B 2873 2019-08-23
Pre-amplifier R&S SCU40 2046336 2020-03-26
Pre-amplifier R&S SCU18 2046333 2020-03-26
Pre-amplifier R&S SCU08 2017947 2020-03-26
Tet Site
Used Equipment Manufacturer Type Internal no. Due date
Shielded room TDK F1SR - 2020-04-20
SeT;:‘r:i‘;to'c TDK B1SAC - 2022-12-24
Additional instrument
Used Equipment Manufacturer Type Internal no. Due date
O Hzen:r;gir;t:;is: dder YM3 TM320 015081 2020-04-23
Tempreture and YM3 TM320 015082 2020-04-23

Humidity Recorder

TTRFFCC Part 27_V1 © 2018 Intertek
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2.7 Measurement uncertainty

The measurement uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

Test item Measurement uncertainty
Maximum output power 0.73dB
Occupied Bandwidth 0.88%
Unwanted Emissions at Band Edge 3.03dB
Conducted Unwanted Emission 3.03dB
Radiated Unwanted Emissions below 1GHz 4.90dB
Radiated Unwanted Emissions above 1GHz 5.02dB

Frequency stability 0.77 x 10”7
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Test result: Pass

3.1 Limit

Output Power:
EIRP £ 33 dBW + 10log(X/Y) dBW + 10 log(360/Beamwidth) dBW
X =20MHz or 40MHz channel bandwidth

Y=5.50r6 MHz
Beamwidth = 12°

Peak to Average Ratio: <13 dB

3.2 Measurement Procedure

The EUT was configured to transmit on maximum power and proper modulation. The transmitter power
shall be measured in terms of a root-mean-square (RMS) average value. In case of the EUT was
configured to MIMO mode, since the EUT transmits on all antennas simultaneously in the same
frequency range, using the Measure-and-Sum approach, the output power at all antennas were tested,
and the total output power were then summed mathematically in linear power units according to FCC
KDB 662911 DO1.

A peak to average ratio measurement is performed at the conducted ports of the EUT for single carrier
for single RAT mode. The spectrum analyzers Complementary Cumulative Distribution Function (CCDF)
was used and 0.1% probability value recorded.

Two polarizations are generated for the beam. In single RAT mode, 32 ports are used to create each
polarization. The antenna gain for each polarization is declared as 23 dBi, therefore the EIRP for each
polarization is calculated as the sum of the power over 32 ports plus the antenna gain. In split mode, 16
ports are used to create each polarization. The antenna gain for each polarization is declared as 20 dBi,
therefore the EIRP for each polarization is calculated as the sum of the power over 16 ports plus the
antenna gain. This calculation is applied for each polarization and then each polarization EIRP is summed
to calculate the overall EIRP.
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3.3 Measurement result

Configuration NR-MIMO-1C-40
Maximum Output Power 33.98dBm per port for NR.

i Output power / Peak-to-Average Ratio (PAR)
Carrier . — —
Antenna Modulation | Bandwidth Channel position B | Channel position M | Channel position T
Port (MHz) Power PAR Power PAR Power PAR
(dBm) (dB) (dBm) (dB) (dBm) (dB)
0 2560AM 40 33.45 9.70 33.70 9.98 33.45 9.60
1 2560AM 40 33.45 9.84 33.70 9.99 33.47 9.68
2 2560AM 40 33.53 9.85 33.70 9.95 33.45 9.82
3 2560AM 40 33.45 9.98 33.63 10.10 33.43 9.91
4 2560AM 40 33.45 9.82 33.60 10.21 33.51 9.86
5 2560AM 40 33.44 9.31 33.65 9.92 33.62 9.80
6 2560AM 40 33.48 9.79 33.63 9.81 33.50 9.71
7 2560AM 40 33.47 9.85 33.63 9.93 33.45 9.73
8 2560AM 40 33.55 9.65 33.73 9.85 33.57 10.03
9 2560AM 40 33.51 9.67 33.63 9.90 33.59 9.74
10 2560AM 40 33.57 9.78 33.61 10.00 33.52 9.93
11 2560AM 40 33.50 9.81 33.68 9.64 33.57 9.90
12 2560AM 40 33.52 9.84 33.64 9.68 33.52 9.89
13 2560AM 40 33.48 9.89 33.65 9.81 33.49 9.93
14 256QAM 40 33.38 9.76 33.54 9.42 33.39 9.64
15 256QAM 40 33.35 9.95 33.57 9.64 33.40 9.73
16 256QAM 40 33.58 9.66 33.61 9.52 33.49 9.64
17 256QAM 40 33.63 10.01 33.49 9.59 33.48 9.76
18 256QAM 40 33.47 9.89 33.64 10.11 33.56 9.84
19 256QAM 40 33.44 9.73 33.58 9.64 33.45 9.78
20 256QAM 40 33.73 9.65 33.91 9.84 33.74 9.88
21 256QAM 40 33.40 9.94 33.72 9.50 33.59 10.08
22 256QAM 40 33.54 9.73 33.75 9.43 33.59 9.66
23 256QAM 40 33.56 9.95 33.78 10.02 33.60 10.03
24 256QAM 40 33.43 9.51 33.56 9.87 33.41 9.85
25 256QAM 40 33.45 9.55 33.52 9.73 33.47 9.81
26 256QAM 40 33.41 9.86 33.55 10.00 33.39 9.96
27 256QAM 40 33.30 9.86 33.48 9.42 33.33 10.02
28 256QAM 40 33.53 9.99 33.65 9.72 33.59 9.92
29 2560AM 40 33.55 9.81 33.81 9.47 33.58 9.93
30 2560AM 40 33.55 9.62 33.66 9.95 33.56 9.62
31 2560AM 40 33.50 10.04 33.65 10.13 33.54 10.00
Total power 0-31 48.54 - 48.70 - 48.56 -
Total power 0-31 + 23dBi 71.54 - 71.70 - 71.56 -
32 2560AM 40 33.58 9.77 33.70 9.99 33.59 9.91
33 2560AM 40 33.53 9.77 33.68 9.50 33.58 9.86
34 2560AM 40 33.45 9.91 33.63 9.93 33.49 10.03
35 2560AM 40 33.50 9.66 33.59 9.88 33.45 9.81
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36 256QAM 40 33.40 9.78 33.64 9.51 33.47 9.83
37 256QAM 40 33.64 9.88 33.70 10.06 33.30 9.80
38 256QAM 40 33.54 9.92 33.68 9.43 33.54 9.85
39 256QAM 40 33.52 9.89 33.62 10.09 33.55 9.79
40 256QAM 40 33.34 9.77 33.60 9.88 33.49 9.94
41 256QAM 40 33.28 9.82 33.57 10.03 33.48 9.83
42 256QAM 40 33.51 9.82 33.61 9.76 33.47 9.99
43 256QAM 40 33.52 9.96 33.55 9.97 33.41 9.95
44 256QAM 40 33.59 9.52 33.73 9.48 33.56 9.95
45 256QAM 40 33.60 9.78 33.75 9.95 33.55 10.05
46 256QAM 40 33.52 9.76 33.66 9.68 33.54 9.97
47 256QAM 40 33.53 9.92 33.70 9.70 33.57 9.90
48 256QAM 40 33.52 9.98 33.59 9.96 33.42 9.88
49 256QAM 40 33.47 9.48 33.65 9.75 33.43 10.18
50 256QAM 40 33.49 9.88 33.62 9.86 33.47 10.12
51 256Q0AM 40 33.54 9.84 33.62 10.06 33.46 9.83
52 256Q0AM 40 33.62 10.04 33.67 9.59 33.49 9.82
53 2560AM 40 33.60 9.82 33.73 9.40 33.60 9.79
54 256Q0AM 40 33.43 9.96 33.66 9.76 33.49 9.85
55 2560AM 40 33.51 9.89 33.59 10.07 33.54 9.97
56 2560AM 40 33.55 10.03 33.68 9.89 33.59 9.88
57 256Q0AM 40 33.52 9.85 33.66 9.91 33.52 10.04
58 2560AM 40 33.57 10.09 33.67 9.69 33.47 9.79
59 2560AM 40 33.44 9.65 33.58 9.98 33.46 9.85
60 2560AM 40 33.49 9.93 33.66 9.99 33.54 9.79
61 256Q0AM 40 33.44 9.79 33.67 9.58 33.53 9.96
62 256QAM 40 33.46 10.01 33.62 9.86 33.49 10.01
63 256QAM 40 33.49 9.95 33.60 9.95 33.44 9.97

Total power 32-63 48.56 - 48.70 - 48.55 -

Total power 32-63 + 23dBi 71.56 - 71.70 - 71.55 -

EIRP 74.56 - 74.71 - 74.57 -

Configuration NR-MIMO-1C-100
Maximum Output Power 34.95dBm per port for NR.

Carrier Output power / Peak-to-Average Ratio (PAR)
Antenna . . Channel position B | Channel position M | Channel position T
Modulation | Bandwidth

Port (MH2) Power PAR Power PAR Power PAR

(dBm) (dB) (dBm) (dB) (dBm) (dB)
0 256QAM 100 - - 34.36 9.56 - -
1 256QAM 100 - - 34.41 9.82 - -
2 256QAM 100 - - 34.47 9.59 - -
3 2560AM 100 - - 34.43 9.64 - -
4 2560AM 100 - - 34.46 9.53 - -
5 2560AM 100 - - 34.53 9.44 - -
6 2560AM 100 - - 34.46 9.71 - -
7 2560AM 100 - - 34.37 9.54 - -
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8 256QAM 100 - 34.52 9.57 - -
9 256QAM 100 - 34.48 9.78 - -
10 256QAM 100 - 34.36 10.22 - -
11 256QAM 100 - 34.45 9.55 - -
12 256QAM 100 - 34.42 9.56 - -
13 256QAM 100 - 34.44 9.60 - -
14 256QAM 100 - 34.34 9.53 - -
15 256QAM 100 - 34.34 9.95 - -
16 256QAM 100 - 34.34 9.56 - -
17 256QAM 100 - 34.30 9.53 - -
18 256QAM 100 - 34.40 9.49 - -
19 256QAM 100 - 34.37 9.34 - -
20 256QAM 100 - 34.71 9.57 - -
21 256QAM 100 - 34.52 9.56 - -
22 256QAM 100 - 34.54 9.43 - -
23 256QAM 100 - 34.55 9.43 - -
24 256QAM 100 - 34.25 9.80 - -
25 256QAM 100 - 34.33 9.70 - -
26 256QAM 100 - 34.26 9.62 - -
27 256QAM 100 - 34.18 9.66 - -
28 256QAM 100 - 34.41 9.51 - -
29 256QAM 100 - 34.53 9.59 - -
30 256QAM 100 - 34.39 9.60 - -
31 256QAM 100 - 34.37 9.80 - -
Total power 0-31 - 49.47 - - -

Total power 0-31 + 23dBi - 72.47 - - -
32 256QAM 100 - 34.40 9.45 - -
33 256QAM 100 - 34.46 9.64 - -
34 256QAM 100 - 34.37 9.44 - -
35 256QAM 100 - 34.30 9.45 - -
36 256QAM 100 - 34.40 9.55 - -
37 256QAM 100 - 34.44 9.56 - -
38 256QAM 100 - 34.45 9.67 - -
39 256QAM 100 - 34.38 9.71 - -
40 256QAM 100 - 34.33 9.42 - -
41 256QAM 100 - 34.30 9.54 - -
42 256QAM 100 - 34.40 9.25 - -
43 256QAM 100 - 34.29 9.59 - -
44 256QAM 100 - 34.44 9.56 - -
45 256QAM 100 - 34.47 9.60 - -
46 256QAM 100 - 34.45 9.57 - -
47 256QAM 100 - 34.44 9.53 - -
48 256QAM 100 - 34.40 9.33 - -
49 256QAM 100 - 34.29 9.50 - -
50 256QAM 100 - 34.35 9.58 - -
51 256QAM 100 - 34.37 9.58 - -
52 256QAM 100 - 34.42 9.53 - -
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53 2560AM 100 - - 34.50 9.72 - -
54 2560AM 100 - - 34.41 9.64 - -
55 2560AM 100 - - 34.41 9.71 - -
56 2560AM 100 - - 34.45 9.69 - -
57 2560AM 100 - - 34.47 9.70 - -
58 2560AM 100 - - 34.43 9.57 - -
59 2560AM 100 - - 34.31 9.63 - -
60 2560AM 100 - - 34.41 9.62 - -
61 2560AM 100 - - 34.44 9.79 - -
62 2560AM 100 - - 34.33 9.59 - -
63 2560AM 100 - - 34.36 9.54 - -
Total power 32-63 - - 49.45 - - -
Total power 32-63 + 23dBi - - 72.45 - - -
EIRP - - 75.47 - - -

Configuration LTE+NR-MIMO-MC-1 (1LTE+1NR)
Maximum Output Power 30.97dBm per port for LTE.

) Output power / Peak-to-Average Ratio (PAR)
Antenna . Carrlfar Channel position B | Channel position M | Channel position T
Modulation | Bandwidth

Port (MHz) Power PAR Power PAR Power PAR
(dBm) (dB) (dBm) (dB) (dBm) (dB)

0 16QAM 20 30.80 9.48 30.40 9.60 30.45 9.69
1 16QAM 20 30.40 9.56 30.32 9.70 30.39 9.60
2 16QAM 20 30.89 9.59 30.38 9.98 31.00 9.62
3 16QAM 20 30.79 9.57 30.84 9.47 30.92 9.39
4 16QAM 20 31.19 9.42 31.27 9.86 31.40 9.73
5 16QAM 20 31.15 9.46 31.31 9.64 31.48 9.58
6 16QAM 20 31.16 9.52 30.71 9.62 31.40 9.87
7 16QAM 20 30.87 9.70 30.74 9.59 31.41 9.66
8 16QAM 20 30.43 9.55 30.90 9.64 30.96 9.60
9 16QAM 20 30.79 9.94 30.85 9.59 30.73 9.88
10 16QAM 20 30.46 9.53 30.50 9.61 30.65 9.87
11 16QAM 20 30.49 9.51 30.64 9.72 30.67 9.71
12 16QAM 20 31.15 9.52 30.94 9.52 31.32 9.39
13 16QAM 20 30.91 9.47 31.16 9.68 31.09 9.28
14 16QAM 20 31.05 9.46 30.84 9.72 31.04 9.75
15 16QAM 20 30.79 9.40 30.89 9.67 31.03 9.29

Total power 0-15 42.88 - 42.84 - 43.05 -
Total power 0-15 + 20dBi 62.88 - 62.84 - 63.05 -

32 160AM 20 31.39 9.80 31.36 9.95 31.51 9.85
33 160AM 20 30.73 9.50 31.30 9.46 31.42 9.58
34 160AM 20 31.26 9.35 31.25 9.74 30.84 9.62
35 160QAM 20 30.67 9.51 31.22 9.67 30.78 9.57
36 160AM 20 30.27 9.56 30.36 9.62 30.48 9.35
37 160QAM 20 30.38 9.60 30.36 9.53 30.51 9.50
38 16QAM 20 30.28 9.53 30.42 10.00 30.02 9.52
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39 16QAM 20 30.37 9.44 30.38 9.74 30.56 9.75
40 16QAM 20 30.94 9.70 30.91 9.72 31.25 9.81
41 16QAM 20 30.66 9.41 30.86 9.81 31.21 9.59
42 16QAM 20 31.11 9.56 30.89 9.68 30.97 9.79
43 16QAM 20 31.09 9.75 30.86 9.72 30.95 9.76
44 16QAM 20 30.27 9.55 30.14 9.38 30.45 9.57
45 16QAM 20 30.21 9.30 30.06 9.91 30.15 9.60
46 16QAM 20 30.25 9.59 30.33 9.58 30.50 9.67
47 16QAM 20 30.27 9.62 30.14 9.49 30.19 9.55

Total power 32-47 42.69 - 42.74 - 42.80 -

Total power 32-47 + 20dBi 62.69 - 62.74 - 62.80 -

EIRP 65.80 - 65.80 - 65.94 -

Configuration LTE+NR-MIMO-MC-2 (2LTE+1NR)
Maximum Output Power 33.98dBm per port for LTE.

) Output power / Peak-to-Average Ratio (PAR)
Antenna . Carrlfar Channel position B | Channel position M | Channel position T
Modulation | Bandwidth

Port (MHz) Power PAR Power PAR Power PAR

(dBm) (dB) (dBm) (dB) (dBm) (dB)
0 16QAM 20 - - - - 33.66 -
1 16QAM 20 - - - - 33.65 -
2 16QAM 20 - - - - 33.72 -
3 16QAM 20 - - - - 33.62 -
4 16QAM 20 - - - - 34.11 -
5 16QAM 20 - - - - 34.19 -
6 16QAM 20 - - - - 34.14 -
7 16QAM 20 - - - - 34.02 -
8 16QAM 20 - - - - 33.77 -
9 16QAM 20 - - - - 33.70 -
10 16QAM 20 - - - - 33.36 -
11 16QAM 20 - - - - 33.74 -
12 16QAM 20 - - - - 34.12 -
13 16QAM 20 - - - - 34.17 -
14 16QAM 20 - - - - 34.05 -
15 16QAM 20 - - - - 34.14 -
Total power 0-15 - - - - 45.93 -
Total power 0-15 + 20dBi - - - - 65.93 -
32 16QAM 20 - - - - 34.11 -
33 16QAM 20 - - - - 34.14 -
34 160AM 20 - - - - 34.09 -
35 160AM 20 - - - - 33.97 -
36 160AM 20 - - - - 33.17 -
37 160QAM 20 - - - - 33.22 -
38 160AM 20 - - - - 33.25 -
39 160QAM 20 - - - - 33.19 -
40 16QAM 20 - - - - 34.12 -
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41 16QAM 20 - - - - 34.01 -
42 16QAM 20 - - - - 34.03 -
43 16QAM 20 - - - - 33.97 -
44 16QAM 20 - - - - 33.26 -
45 16QAM 20 - - - - 33.36 -
46 16QAM 20 - - - - 33.32 -
47 16QAM 20 - - - - 33.25 -
Total power 32-47 - - - - 45.71 -
Total power 32-47 + 20dBi - - - - 65.71 -
EIRP - - - - 68.84 -

Configuration LTE+NR-MIMO-MC-3 (3LTE+1NR)
Maximum Output Power 34.95dBm per port for LTE.

) Output power / Peak-to-Average Ratio (PAR)
Antenna . Carrlfar Channel position B | Channel position M | Channel position T
Modulation | Bandwidth

Port (MHz) Power PAR Power PAR Power PAR

(dBm) (dB) (dBm) (dB) (dBm) (dB)
0 16QAM 20 - - - - 34.53 -
1 16QAM 20 - - - - 34.54 -
2 16QAM 20 - - - - 34.57 -
3 16QAM 20 - - - - 34.44 -
4 16QAM 20 - - - - 3491 -
5 16QAM 20 - - - - 34.99 -
6 16QAM 20 - - - - 34.94 -
7 16QAM 20 - - - - 34.92 -
8 16QAM 20 - - - - 34.72 -
9 16QAM 20 - - - - 34.68 -
10 16QAM 20 - - - - 34.56 -
11 16QAM 20 - - - - 34.64 -
12 16QAM 20 - - - - 34.99 -
13 16QAM 20 - - - - 35.09 -
14 16QAM 20 - - - - 34.97 -
15 16QAM 20 - - - - 34.94 -
Total power 0-15 - - - - 46.82 -
Total power 0-15 + 20dBi - - - - 66.82 -
32 16QAM 20 - - - - 35.02 -
33 160QAM 20 - - - - 34.99 -
34 16QAM 20 - - - - 34.95 -
35 160QAM 20 - - - - 34.80 -
36 160AM 20 - - - - 33.99 -
37 160AM 20 - - - - 34.07 -
38 160AM 20 - - - - 34.07 -
39 160QAM 20 - - - - 34.03 -
40 160AM 20 - - - - 35.00 -
41 16QAM 20 - - - - 35.02 -
42 16QAM 20 - - - - 34.99 -

TTRFFCC Part 27_V1 © 2018 Intertek Page 25 of 92




iNntertek

Total Quality. Assured.
TEST REPORT

Report No.: 190601822SHA-001

43 16QAM 20 - - 34.91 -
44 16QAM 20 - - 34.22 -
45 16QAM 20 - - 34.13 -
46 16QAM 20 - - 34.27 -
47 16QAM 20 - - 34.18 -
Total power 32-47 - - 46.60 -

Total power 32-47 + 20dBi - - 66.60 -
EIRP - - 69.72 -
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Test result: Pass

4.1 Measurement Procedure

The EUT was set to transmit at maximum power and testing was carried out on bottom, middle and top
channels. Using the Occupied Bandwidth measurement function in the spectrum analyzer, the 26dB
bandwidth was measured in accordance with FCC KDB 971168 D01 Clause 4.2.

The measurement method is from KDB 971168 4.2:

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency. The
frequency span for the spectrum analyzer shall be set wide enough to capture all modulation product s
including the emission skirts (i.e., two to five times the OBW).

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1 to 5 % of the anticipated OBW,
and the VBW shall be at least 3 times the RBW.

c) Set the reference level of the instrument as required to keep the signal from exceeding the maximum
input mixer level for linear operation. In general, the peak of the spectral envelope must be at least
10log (OBW / RBW) below the reference level.

d) Set the detection mode to peak, and the trace mode to max hold.

e) Use the 99 % power bandwidth function of the spectrum analyzer and report the measured
bandwidth.
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4.2 Measurement result
Configuration NR-MIMO-1C-40

99% Occupied Bandwidth

Report No.: 190601822SHA-001

Occupied Bandwidth (MHz)

Antenna Port Modulation Bandwidth Channel Channel Channel
Position B Position M Position T

20 QPSK 40MHz 37.958 37.999 37.974

20 64QAM 40MHz 37.887 37.954 37.903

20 256QAM 40MHz 37.951 37.991 37.959

-26dBc Occupied Bandwidth

Occupied Bandwidth (MHz)

Antenna Port Modulation Bandwidth Channel Channel Channel
Position B Position M Position T
20 QPSK 40MHz 40.41 40.42 40.56
20 64QAM 40MHz 40.47 40.39 40.55
20 256QAM 40MHz 40.62 40.59 40.54

QPSK, 20MHz, Channel position B

KEYSIGHT nput RF Input Z: 50 O Atten: 20 dB Trig: Free Run

Coupling: DC Corrections: On Preamp: Off Gate: Off Avg|Hold:>10/10
Align: Auto Freq Ref: Ext (S) pW Path: Standard #IF Gain: Low Radio Std: None

NFE: Adaptive

1 Graph v

Scale/Div 10.0 dB Ref Value 50.00 dBm

Center 2.61000 GHz #Video BW 3.0000 MHz

#Res BW 1.0000 MHz

v

Occupied Bandwidth
37.958 MHz

Transmit Freq Eror 5.721kHz
x dB Bandwidth 40.41 MHz

Jun 05, 2019 |
== q (" - ? 1L1J?07:45AM v
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Center Freq: 2.610000000 GHz

Sweep Time
1.00 ms

Auto
Man

Sweep / Measure
Continuous
Single

Restart

Span 80 MHz

Sweep 1.00 ms (1001 pts)

Total Power 43.2 dBm

% of OBW Power 99.00 %
xdB -26.00dB
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KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Graph

Scale/Div 10.0 dB

Center 2.64000 GHz
#Res BW 1.0000 MHz

Occupied Bandwidth

Input Z: 50 O
Corrections: On
Freq Ref: Ext (S)

QPSK, 20MHz, Channel position M

Aften: 20 dB ree Run
Preamp: Off Gate: Off
HW Path: Standard #IF Gain: Low

Center Freq: 2 640000000 GHz
Avg|Hold:>10M0
Radio Std: None

NFE: Adaptive

37.999 MHz

Transmit Freq Error
x dB Bandwidth

sl

KEYSIGHT |nput RF
Coupling: DC

Auto

1 Graph
Scale/Div 10.0 dB

Center 2.67000 GHz
#Res BW 1.0000 MHz

Occupied Bandwidth

-33.211 kHz
40.42 MHz

Ref Value 50.00 dBm

#Video BW 3.0000 MHz Span 80 MHz,

Sweep 1.00 ms (1001 pts)

43.5dBm

99.00 %
-26.00dB

Total Power

% of OBW Power
xdB

9 Jun 05, 2019

11:05:05 AM

Input Z: 50 O

Corrections: On
Freq Ref: Ext (S)

QPSK, 20MHz, Channel position T

Atten 20 dB Trig: Free Run
Preamp: Off Gate: Off
UW Path: Standard #IF Gain: Low

Center Freq: 2.670000000 GHz
Avg|Hol /10
Radio Std: None

NFE: Adaptive

37.974 MHz

Transmit Freq Error
x dB Bandwidth

wao~ "

TTRFFCC Part 27_V1 © 2018 Intertek

-73.220 kHz
40.56 MHz

Ref Value 50.00 dBm

#Video BW 3.0000 MHz Span 80 MHz

Sweep 1.00 ms (1001 pts),

43.1 dBm

99.00 %
-26.00 dB

Total Power

% of OBW Power
xdB

9 Jun 05, 2019

10:59:23 AM
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64QAM, 20MHz, Channel position B

Spectrum Analyzer 1 +
Occuj BW

KEYSIGHT |!nput RF Input Z: 50 Q Aften: 20 dB Trig: Free Run Center Freq: 2.610000000 GHz
Coupling: D Corrections: On  Preamp: Off Gate: Off AvglHold>10/10

Align: Auto Freq Ref Ext (S) uW Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaptive

1 Graph
Scale/Div 10.0 dB Ref Value 50.00 dBm Sweep / Measure

Continuous
Single

Center 2.61000 GHz #Video BW 3.0000 MHz Span 80 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)
2 Metrics

Occupied Bandwidth
37.887 MHz Total Power 43.3 dBm

Transmit Freq Error 5.577 kHz % of OBW Power 99.00 %
X dB Bandwidth 7 MHz xdB -26.00 dB

M ? e

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT |!nput RF InputZ: 50 Q Aften: 20 dB Trig: Free Run Center Freq: 2. 640000000 GHz
Coupling: DC Corrections: On  Preamp: Off Gate: Off AvglHold>10/10
@ Align: Auty Freq Ref Ext (S) uW Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaptive

1 Graph

Scale/Div 10.0 dB Ref Value 50.00 dBm Sweep / Measure
I Continuous
Single

Center 2.64000 GHz #Video BW 3.0000 MHz Span 80 MHz.
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)
2 Metrics

Occupied Bandwidth
37.954 MHz Total Power 43.4 dBm

Transmit Freq Error -49.094 kHz % of OBW Power 99.00 %
X dB Bandwidth 40.39 MHz xdB -26.00 dB

D M ? i
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64QAM, 20MHz, Channel position T

KEYSIGHT /nput RF Input Z: 50 Q Aften: 20 dB ree Run Center Freq: 2 670000000 GHz
Coupling: DC Corrections: On  Preamp: Off Gate: OFf Avg|Hold>10/10

Align: Auto Freq Ref Ext (S) pW Path: Standard #F Gain: Low Radio Std: None
NFE: Adaptive

1 Graph

Scale/Div 10.0 dB Ref Value 50.00 dBm Sweep / Measure
) R Continuous:
Single

Center 2,67000 GHz #Video BW 3.0000 MHz Span 80 MHz,
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
37.903 MHz Total Power 43.1 dBm

Transmit Freq Error -93.734 kHz % of OBW Power 99.00 %
x dB Bandwidth 40.55 MHz xdB -26.00dB

D B ? s

256QAM, 20MHz, Channel position B

Occupied BW

KEYSIGHT |!nput RF InputZ: 50 Q Aften: 20 dB Trig: Free Run Center Freq: 2.610000000 GHz
Coupling: DC Corrections: On  Preamp: Off Gate: Off AvglHold>10/10
@ Align: Auty Freq Ref Ext (S) uW Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaptive

Spectrum Analyzer 1 +

1 Graph

Scale/Div 10.0 dB Ref Value 50.00 dBm Sweep / Measure
I Continuous
Single

Center 2.61000 GHz #Video BW 3.0000 MHz Span 80 MHz.
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth
37.951 MHz Total Power 43.2dBm

Transmit Freq Error -16.509 kHz % of OBW Power 99.00 %
X dB Bandwidth 40.62 MHz xdB -26.00 dB

D M ? st
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KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Graph

Scale/Div 10.0 dB

Center 2.64000 GHz
#Res BW 1.0000 MHz

Occupied Bandwidth
37.991 MHz

Transmit Freq Error
x dB Bandwidth

sl

KEYSIGHT |nput RF
Coupling: DC

Auto

1 Graph
Scale/Div 10.0 dB

Center 2.67000 GHz
#Res BW 1.0000 MHz

Occupied Bandwidth
37.959 MHz

Transmit Freq Error
x dB Bandwidth

wao~ "
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256QAM, 20MHz, Channel position M

Aften: 20 dB ree Run
Preamp: Off Gate: Off
HW Path: Standard #IF Gain: Low

Input Z: 50 O
Corrections: On
Freq Ref: Ext (S)
NFE: Adaptive

Ref Value 50.00 dBm

#Video BW 3.0000 MHz

Total Power

-39.473 kHz
40.59 MHz xdB

Jun 05, 2019
11:06:27 AM

% of OBW Power

Center Freq: 2 640000000 GHz
Avg|Hold:>10M0
Radio Std: None

Sweep / Measure
Continuous:
Single

Span 80 MHz,
Sweep 1.00 ms (1001 pts)

43.5dBm

99.00 %
-26.00dB

256QAM, 20MHz, Channel position T

Input Z: 50 O
Corrections: On
Freq Ref: Ext (S)
NFE: Adaptive

Atten 20 dB Trig: Free Run
Preamp: Off Gate: Off
UW Path: Standard #IF Gain: Low

Ref Value 50.00 dBm

#Video BW 3.0000 MHz

Total Power

-92.050 kHz
40.54 MHz xdB

Jun 05, 2019
11:02:50 AM

% of OBW Power

Center Freq: 2.670000000 GHz
Avg|Hol /10
Radio Std: None

Sweep / Measure
Continuous
Single

Span 80 MHz
Sweep 1.00 ms (1001 pts),

43.4dBm

99.00 %
-26.00 dB
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Configuration NR-MIMO-1C-100

99% Occupied Bandwidth

Report No.: 190601822SHA-001

Occupied Bandwidth (MHz)

Antenna Port Modulation Bandwidth Channel Channel Channel
Position B Position M Position T
20 QPSK 100MHz - 97.108 -
20 64QAM 100MHz - 97.134 -
20 256QAM 100MHz - 97.081 -
-26dBc Occupied Bandwidth
Occupied Bandwidth (MHz)
Antenna Port Modulation Bandwidth Channel Channel Channel
Position B Position M Position T
20 QPSK 100MHz - 100.5 -
20 64QAM 100MHz - 100.4 -
20 256QAM 100MHz - 100.4 -

QPSK, 20MHz, Channel position M

Spectrum Analyzer 1 o +
Occupied BW
KEYSIGHT !nput RF Input Z: 50 O Atten: 20 dB Trig: Free Run
Coupling: DG Corrections: On Preamp: Off Gate: Off Avg|Hold:>10/10
@ Align: Auto Freq Ref: Ext (S) pW Path: Standard #IF Gain: Low Radio Std: None 1.00 ms
NFE: Adaptive Auto
Man

Center Freq: 2.640000000 GHz

1 Graph v
Scale/Div 10.0 dB

Sweep / Measure
Continuous
single

Ref Value 50.00 dBm

Center 2.6400 GHz
#Res BW 1.0000 MHz

#Video BW 3.0000 MHz Span 200 MHz,

Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth

97.108 MHz Total Power 44.1 dBm

-16.954 kHz % of OBW Power
100.5 MHz xdB

99.00 %
-26.00dB

Transmit Freq Error
x dB Bandwidth

Jun 05, 2019 [ o ~ A
? o & wia (% Y

Hoca
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64QAM, 20MHz, Channel position M

KEYSIGHT /nput RF Input Z: 50 Q Aften: 20 dB ree Run Center Freq: 2 640000000 GHz
Coupling: DC Corrections: On  Preamp: Off Gate: OFf Avg|Hold>10/10
Align: Auto Freq Ref Ext (S) pW Path: Standard #F Gain: Low Radio Std: None

NFE: Adaptive

1 Graph

Scale/Div 10.0 dB Ref Value 50.00 dBm Sweep / Measure
T 1 T T T ] Continuous:
Single

Center 2.6400 GHz #Video BW 3.0000 MHz $Span 200 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
97.134 MHz Total Power 44.6 dBm

Transmit Freq Error 75.381 kHz % of OBW Power 99.00 %
x dB Bandwidth 100.4 MHz xdB -26.00dB

Dl ?

256QAM, 20MHz, Channel position M

Occupied BW

KEYSIGHT |!nput RF InputZ: 50 Q Aften: 20 dB Trig: Free Run Center Freq: 2. 640000000 GHz
Coupling: DC Corrections: On  Preamp: Off Gate: Off AvglHold>10/10
@ Align: Auty Freq Ref Ext (S) uW Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaptive

Spectrum Analyzer 1 +

1 Graph

Scale/Div 10.0 dB Ref Value 50.00 dBm Sweep / Measure
I Continuous
Single

Center 2.6400 GHz #Video BW 3.0000 MHz Span 200 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth
97.081 MHz Total Power 44.5 dBm

Transmit Freq Error -3.462 kHz % of OBW Power 99.00 %
X dB Bandwidth 100.4 MHz xdB -26.00 dB

D ? T
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Configuration LTE+NR-MIMO-MC-1 (1LTE+1NR)

99% Occupied Bandwidth

Occupied Bandwidth (MHz)
Antenna Port Modulation Bandwidth Channel Channel Channel
Position B Position M Position T
32 QPSK 20MHz 18.337 18.358 18.326
32 16QAM 20MHz 18.444 18.424 18.623
32 64QAM 20MHz 18.471 18.525 18.326
32 256QAM 20MHz 18.446 18.470 18.328

-26dBc Occupied Bandwidth

Occupied Bandwidth (MHz)

Antenna Port Modulation Bandwidth Channel Channel Channel
Position B Position M Position T
32 QPSK 20MHz 20.34 20.40 20.30
32 16QAM 20MHz 20.23 20.28 20.13
32 64QAM 20MHz 20.48 20.46 20.30
32 256QAM 20MHz 20.50 20.46 20.41

QPSK, 20MHz, Channel position B

Spectrum Analyzer 1 Spectrum Analyzer 2 +
Occupied BW Power Stat CCDF
KEYSIGHT |Input RF Input Z: 50 O Atten: 20 dB Trig: Free Run Center Freq: 2.600000000 GHz Trace Type
Coupling: DC Corrections: On Preamp: Off Gate: Off Avg|Hold:>100/100 YP!
G mign Auto Freq Ref: Ext(S) |iW Path: Standard #IF Gain: Low  Radio Std None Clear / Write
NFE: Adaptive

v

Detector
1 Graph Trace Average

Scale/Div 10.0 dB Ref Value 50.00 dBm
Max Hold

Min Hold

Restart Max Hold

Center 2.60000 GHz #Video BW 3.0000 MHz Span 40 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts);

2 Mefrics.

Occupied Bandwidth
18.337 MHz Total Power 40.9dBm

Transmit Freq Error 24,624 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.34 MHz xdB -26.00dB

o Jun 08, 2019 [ R (00 =”
=l I‘) (" - ? au:g&zoAM i L.‘ﬂ OO # %

TTRFFCC Part 27_V1 © 2018 Intertek Page 35 of 92




ln te rtek Report No.: 190601822SHA-001

Total Quality. Assured.
TEST REPORT

QPSK, 20MHz, Channel position M

Spectrum Analyzer 2 +
Power Stat CCDF
KEYSIGHT |Input RF Input Z: 50 O Aften: 20 dB Trig: Free Run Genter Freq: 2 640000000 GHz T T
upling: DC Corrections: On Preamp: Off Gate: Off Avg|Hol 01100 (=30 D
ign: Auto Freq Ref: Ext (S) uW Path: Standard #IF Gain: Low Radio Std: None Clear / Write
NFE: Adaptive

1 Graph Trace Average

Scale/Div 10.0 dB Ref Value 50.00 dEm
Max Hold

Min Hold

Center 2.64000 GHz #Video BW 3.0000 MHz Span 40 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts);

2 Metrics.

Occupied Bandwidth
18.358 MHz Total Power 41.1 dBm

Transmit Freq Error % of OBW Power 99.00 %
x dB Bandwidth xdB -26.00 dB

L Il I v

QPSK, 20MHz, Channel position T

Spectrum Analyzer 2 +
Power Stat CCDF

KEYSIGHT |Input RF Input Z: 50 O Atten: 20 dB Trig: Free Run Center Freq: 2680000000 GHz T T
Coupling: DC Corrections: On Preamp: Off Gate: Off Avg|Hol race Type
Auto Freq Ref: Eg1 (S) W Path: Standard #IF Gain: Low Radio Std: None Clear [ Write
NFE: Adaptive
1 Graph Trace Average

Scale/Div 10.0 dB Ref Value 50.00 dBm
Max Hold

Min Hold

Center 2.68000 GHz #Video BW 3.0000 MHz Span 40 MHz
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts),

2 Metrics.

Occupied Bandwidth
18.326 MHz Total Power 40.9dBm

Transmit Freq Error -44.686 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.30 MHz xdB -26.00 dB

"/l ? oA
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Spectrum Analyzer 2

16QAM, 20MHz, Channel position B

Power Stat CCDF

KEYSIGHT |Input RF
upling: DC

ign: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.60000 GHz
#Res BW 1.0000 MHz

2 Metrics.

Occupied Bandwidth

Input Z: 50 O
Corrections: On
Freq Ref: Ext (S)
NFE: Adaptive

18.444 MHz

Transmit Freq Error
x dB Bandwidth

mwcom?

KEYSIGHT [nput RF
Coupling: DC
@ Align: Auto
1 Graph
Scale/Div 10.0 dB

Center 2.64000 GHz
#Res BW 1.0000 MHz

2 Metrics

Occupied Bandwidth

-24.407 kHz

20.23 M

Jun 06, 2019
9:30:32 AM

Spectrum Analyzer 2
Power Stat CCDF

Input Z- 50 O
Corrections: On

Freq Ref: Ext (S)

NFE: Adaptive

18.424 MHz

Transmit Freq Error
x dB Bandwidth

o~ l[?

TTRFFCC Part 27_V1 © 2018 Intertek

-40.941 kHz
20.28 MHz

Jun 06, 2019
9:35:49 AM

+

Atten- 20 dB Trig: Free Run
Preamp: Off Gate: Off
UW Path: Standard #IF Gain: Low

Ref Value 50.00 dEm

#Video BW 3.0000 MHz

Total Power

Hz xdB

+

Atten: 20 dB Trig: Free Run
Preamp: Off Gate: Off
HW Path: Standard #IF Gain: Low

Ref Value 50.00 dBm

#Video BW 3.0000 MHz

Total Power

xdB

% of OBW Power

% of OBW Power

Genter Freq: 2 600000000 GHz
Avg|Hold>100/100
Radio Std: None

Span 40 MHz
Sweep 1.00 ms (1001 pts);

41.2dBm

99.00 %
-26.00 dB

Center Fre 640000000 GHz
Avg|Hold:>

Radio Std: None

Span 40 MHz,
Sweep 1.00 ms (1001 pts)

41.4 dBm

99.00 %
-26.00dB

Fﬁ__l Ol (w»
Ol (L) [

Page 37 of 92

Report No.: 190601822SHA-001

Trace Type
Clear / Write

Trace Average
Max Hold

Min Hold

Trace Type
Clear / Write
Detector
Trace Average

Max Hold

Min Hold
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16QAM, 20MHz, Channel position T

Spectrum Analyzer 2 +
Power Stat CCDF

KEYSIGHT |Input RF
upling: DC

ign: Auto

1 Graph
Scale/Div 10.0 dB

Center 2.68000 GHz
#Res BW 1.0000 MHz

2 Metrics.

Occupied Bandwidth

Input Z: 50 O
Corrections: On
Freq Ref: Ext (S)
NFE: Adaptive

18.623 MHz

Transmit Freq Error
x dB Bandwidth

mwcom?

-71.210 kHz

20.13 M

Jun 06, 2019
9:17:37 AM

Atten- 20 dB Trig: Free Run
Preamp: Off Gate: Off
UW Path: Standard #IF Gain: Low

Ref Value 50.00 dEm

#Video BW 3.0000 MHz

Total Power

Hz xdB

Spectrum Analyzer 2 +
Power Stat CCDF

KEYSIGHT |Input RF
Coupling: DC
Auto

1 Graph
Scale/Div 10.0 dB

Center 2.60000 GHz
#Res BW 1.0000 MHz

2 Metrics.

Occupied Bandwidth

Input Z: 50 O
Corrections: On
Freq Ref: Ext (S)
NFE: Adaptive

18.471 MHz

Transmit Freq Error
x dB Bandwidth

Sl ?

TTRFFCC Part 27_V1 © 2018 Intertek

25.555 kHz

20.48 M

Jun 06, 2019
9:31:30 AM

Atten 20 dB Trig: Free Run
Preamp: Off Gate: Off
UW Path: Standard #IF Gain: Low

Ref Value 50.00 dBm

#Video BW 3.0000 MHz

Total Power

Hz xdB

% of OBW Power

% of OBW Power

Genter Freq: 2 680000000 GHz
Avg|Hold>100/100
Radio Std: None

Span 40 MHz
Sweep 1.00 ms (1001 pts);

36.5dBm

99.00 %
-26.00 dB

Center Freg: 2.600000000 GHz
Avg|Hol
Radio Std: None

Span 40 MHz
Sweep 1.00 ms (1001 pts),

40.6 dBm

99.00 %
-26.00 dB
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Trace Type
Clear / Write

Trace Average
Max Hold

Min Hold

Trace Type
Clear / Write

Trace Average
Max Hold

Min Hold
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64QAM, 20MHz, Channel position M

Spectrum Analyzer 2 +
Power Stat CCDF
KEYSIGHT /nput RF Input Z: 50 Q Aften: 20 dB Genter Freq: 2.640000000 GHz T T
Coupling: DC Corrections: On  |Preamp: Off Gate: Off Avg|Hold:>100/100 [EEEIED
Align: Auto Freq Ref: Ext (S) uW Path: Standard #IF Gain: Low Radio Std: None Clear [ Write
NFE: Adaptive

1 Graph Trace Average

Scale/Div 10.0 dB Ref Value 50.00 dBm
Max Hold

Min Hold

Center 2,64000 GHz #Video BW 3.0000 MHz Span 40 MHz,
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth
18.525 MHz Total Power 40.8 dBm

Transmit Freq Error -3.928 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.46 MHz xdB -26.00dB

Jun 06, 2019 Ryl OO x>
N M ? S | o0 [£3

64QAM, 20MHz, Channel position T

Spectrum Analyzer 2 +
Power Stat CCDF

KEYSIGHT /nput RF Input Z- 50 0 Aften: 20 dB Trig: Free Run Center Freq: 2 680000000 GHz T T
Coupling: DC Corrections: On  Preamp: Off Gate: Off Avg|Hold>100/00 [EEEIED
@ Align: Auto Freq Ref Ext (S) pW Path: Standard #F Gain: Low Radio Std: None Clear / Write
NFE: Adaptive

1 Graph Trace Average
Scale/Div 10.0 dB Ref Value 50.00 dBm

Detector

Max Hold

Min Hold

Center 2,68000 GHz #Video BW 3.0000 MHz Span 40 MHz,
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth
18.326 MHz Total Power 40.9 dBm

Transmit Freq Error -44.686 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.30 MHz xdB -26.00dB

Jun 06, 2019 Ryl OO (x>
N M ? SG W/ o0 [£3
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KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Graph

Scale/Div 10.0 dB

Center 2.60000 GHz
#Res BW 1.0000 MHz

2 Metrics

Occupied Bandwidth

Report No.: 190601822SHA-001

256QAM, 20MHz, Channel position B

Input Z: 50 O
Corrections: On

Freq Ref: Ext (S)

NFE: Adaptive

18.446 MHz

Transmit Freq Error
x dB Bandwidth

o~ [?

44.508 kHz
20.50 MHz

Jun 06, 2019
9:32:15 AM

Spectrum Analyzer 2 +
Power Stat CCDF

Aften: 20 dB
Preamp: Off Gate: Off
HW Path: Standard #IF Gain: Low

Ref Value 50.00 dBm

#Video BW 3.0000 MHz

Total Power

xdB

% of OBW Power

Center Freq: 2 600000000 GHz
Avg|Hold:>100/100
Radio Std: None

Trace Type
Clear / Write

Trace Average

Max Hold

Min Hold

Span 40 MHz,
Sweep 1.00 ms (1001 pts)

40.7 dBm

99.00 %
-26.00dB

Fﬁ__\ Og| (x>
h NN AN

256QAM, 20MHz, Channel position M

Spectrum Analyzer 2 +
Power Stat CCDF

KEYSIGHT |Input RF
Coupling: DC
Auto

1 Graph
Scale/Div 10.0 dB

Center 2.64000 GHz
#Res BW 1.0000 MHz

2 Metrics.

Occupied Bandwidth

Input Z: 50 O
Corrections: On
Freq Ref: Ext (S)
NFE: Adaptive

18.470 MHz

Transmit Freq Error
x dB Bandwidth

Sl ?
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25.743 kHz

20.46 M

Jun 06, 2019
9:37:13 AM

Atten 20 dB Trig: Free Run
Preamp: Off Gate: Off
UW Path: Standard #IF Gain: Low

Ref Value 50.00 dBm

#Video BW 3.0000 MHz

Total Power

Hz xdB

% of OBW Power

Center Freq: 2.640000000 GHz
Avg|Hol
Radio Std: None

Trace Type
Clear / Write

Trace Average
Max Hold

Min Hold

Span 40 MHz
Sweep 1.00 ms (1001 pts),

40.7 dBm

99.00 %
-26.00 dB
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256QAM, 20MHz, Channel position T

Spectrum Analyzer 2 +
Power Stat CCDF

KEYSIGHT /nput RF Input Z: 50 Q Aften: 20 dB Genter Freq: 2.680000000 GHz T T
Coupling: DC Corrections: On  |Preamp: Off Gate: Off Avg|Hold:>100/100 [EEEIED
Align: Auto Freq Ref: Ext (S) uW Path: Standard #IF Gain: Low Radio Std: None Clear [ Write
NFE: Adaptive
1 Graph Trace Average

Scale/Div 10.0 dB Ref Value 50.00 dBm
Max Hold

Min Hold

Center 2,68000 GHz #Video BW 3.0000 MHz Span 40 MHz,
#Res BW 1.0000 MHz Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth
18.328 MHz Total Power 40.8 dBm

Transmit Freq Error -27.290 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.41 MHz xdB -26.00dB

Jun 06, 2019 Ryl OO x>
N c M ? S | o0 [£3
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Test result: Pass

5.1 Limit

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10log(P) dB.

5.2 Measurement Procedure

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10log(P) dB.

For MIMO mode configurations, the limit was adjusted with a correction of -18.06dB [10Log(1/64)] by
using the Measure and Add 10Log(N) dB technique according to KDB 662911 D01 Multiple Transmitter
Output accounting for simultaneous transmission from antenna ports . Then the limit was adjusted to
-31.06dBm.

In the 1 MHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be

employed and a RBW of 1MHz for measurements of emissions > 1MHz away from the band edges.

Spectrum analyzer detector was set as RMS.
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5.3 Measurement result

Configuration NR-MIMO-1C-BE-40

Antenna Port Channel Modulation Channel RBW Limit
Position Bandwidth (kHz) (dBm)
(MHz)
20 B 256QAM 40 400 -31.06
20 T 256QAM 40 400 -31.06

Channel Position B

Spectrum Analyzer 3
SA Swept S, + £ Rlaey

KEYS|GHT Input: RF Input Z: 50 O Atten: 10 dB PNQ: Best Wide  Avg Type: Power (RMS; 4 Select Marker
Coupling: DC Corrections: Off  Preamp: Off Cate: LO Avg|Hold: 1/1
Align’ Ato Freq Ref Ex{(S) W Paih Standard IF Gain' Low Trig: External 1 Marker 1
NFE: Adaptive Sig Track: Off
Marker Frequency
1 Spectrum Ref Lvl Offset 43.74 dB Mkr1 2.589 800 GHz 58980000

Scale/Div 10 dB Ref Level 43.74 dBm -34.689 dBm [
Marker Mode Search

Normal Pk Search
Config
Delta (&)
Properties
Fixed

Marker
off Function

Marker—
Delta Marker

Counter

< Marker Settings
Diagram

All Markers Off

Center 2.590000 GHz #Video BW 1.2 MHZ" Span 2.000 MHz C°“P('§ LR
#Res BW 390 kHz #Sweep 10.0 s (1001 pts) n

Off
Jun 06, 2019 o4l 00 =~
N A ? e wia ¥ OO £

The channel power of 400kHz for 2589.80MHz is -37.95dBm, which is within the limit of -31.06dBm.

Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Analyzel Spectrum Analyzer 7 }
Swept SA ptSA pt SA _Channel Power + Q (FEETGY

KEYSIGHT /nput RF Input Z: 50 O Atten: 10 dB Trig: External 1 Center Freq: 2.589800000 GHz
Coupling: D Corrections: Off Preamp: Off Gate: Off Avg|Hold =10/10 Center Frequency Settings
(:] Align: Auto Freq Ref: Ext (S) pW Path: Standard #IF Gain: Low Radio Std: None 589800000 GHz
NFE: Adaptive #PNO: Fast

1 Graph Ref Lvl Offset 43.74 dB e =

Scale/Div 10.0 dB Ref Value 10.00 dBm
CF Step

60.000 kHz

Auto
Man

Freq Offset
0Hz

Center 2.5898000 GHz #Video BW 3.0000 kHz* Span 600 kHz
#Res BW 1.0000 kHz Sweep 740 ms (1001 pts)|

2 Mefrics

Total Channel Power -37.95 dBm / 400 kHz
Total Power Spectral Density -93.97 dBm/Hz

Jun 06, 2019 o4l 00 =
sl Ik dke= s o2 W 00 X%

TTRFFCC Part 27_V1 © 2018 Intertek Page 43 of 92




iNntertek

Total Quality. Assured.
TEST REPORT

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)

NFE: Adaptive

1 Spectrum
Scale/Div 10 dB

Start 2.584000 GHz
#Res BW 1.0 MHz

acm?

Jun 06, 2019
1:32:45 PM

Spectrum Analyzer 2

Swept SA
Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.690000 GHz
#Res BW 390 kHz

&) W7 e

TTRFFCC Part 27_V1 © 2018 Intertek

Ref Lvl Offset 43.74 dB
Ref Level 43.74 dBm

Ref Lvl Offset 43.91 dB
Ref Level 43.91 dBm

Report No.: 190601822SHA-001

Spectrum Analyzel Spectrum Analyzer 5
SA Swept SA

Avg Type: Power (RMS; 4
Avg|Hold: 1/1
Trig: External 1

Marker

Atten: 10 dB PNO: Best Wide

Preamp: Off Gate: LO

YW Path: Standard IF Gain: Low
Sig Track: Off

Select Marker
Marker 1

Mkr1 2.588 995 GHz] Settings
-33.018 dBm

588995000 GHz

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—

*

Counter

#Video BW 3.0 MHz*
#Sweep ~10.0 s (1001 pts)

Sl
-2 W) 00 2%

Channel Position T

Spectrum Analyzer 5

Spectrum Analyzel
Swept SA Marker

+ p 5

Atten: 10 dB PNO: Best Wide Select Marker

Preamp: Off Gate: LO
YW Path: Standard IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1
ANNNNN

Mkr1 2.690 200 GHz|
-34.736 dBm

Search

Pk Search

Config
Delta (&)

Properties
Fixed
Marker
off Function

Marker—

Counter

All Markers Off

Couple Markers
on
Off

#Video BW 1.2 MHz* Span 2.000 MHz|

#Sweep 10.0 s (1001 pts)

o4O =”
wla Ol |00 4
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The channel power of 400kHz for 2690.20MHz is -38.75dBm, which is within the limit of -31.06dBm.

Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Analyzel Spectrum Analyzer 7
Swept SA SA SA Channel Power
KEYSIGHT /nput RF Input Z: 50 O Atten: 10dB Trig: External 1 Center Freq: 2.690200000 GHz
Coupling: DC Corrections: Off Preamp: Off Gate: Off Avg|Hold>
. Align: Auto FreqRef Ext(S) W Path: Standard #IF Gain: Low Radio Std: None
NFE: Adaptive #PNO: Fast

i € Ref Lvl Offset 43.91 dB
Scale/Div 10.0 dB Ref Value 10.17 dBm

60.000 kHz

Auto
Man

Freq Offset
0Hz

Center 2.6902000 GHz #Video BW 3.0000 kHz* Span 600 kHz
#Res BW 1.0000 kHz Sweep 740 ms (1001 pts)|

2 Metrics

Total Channel Power -38.75 dBm / 400 kHz
Total Power Spectral Density -94.77 dBm/Hz

Jun 06, 2019 R |O0) % #
M ? s ol Jfmaiisy

Spectrum Analyzer 3 Spectrum Analyzer 5
Swept SA t SA + Q

KEYSIGHT /nput RF Input Z: 50 0 Atten: 10 dB PNO: Best Wide  Avg Type: Power (RMS;
Coupling: DC Corrections: Off Preamp: Off Gate: LO Avg|Hold: 1/1
62 Align: Auto FreqRef Ext(S) W Path: Standard IF Gain: Low Trig: External 1 Trace 1
NFE: Adaptive Sig Track: Off

1 Spectrum Ref Lvl Offset 43.91 dB Mkr1 2.691 020 GHz
Scale/Div 10 dB Ref Level 43.91 dBm -33.326 dBm

Select Trace

Clear / Write

Detector
Trace Average

Math
Max Hold

Trace
Min Hold Function

Normalize

View
Blank

Background

Start 2.691000 GHz #Video BW 3.0 MHz* Stop 2.696000 GHz|
#Res BW 1.0 MHz #Sweep ~10.0 s (1001 pts)

Jun 06, 2019 R O0l =
'\ (" - ? 1u:g7:31PM s L‘.ﬂ OO [ %
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Configuration NR-MIMO-1C-BE-100

Report No.: 190601822SHA-001

Antenna Port Channel Modulation Channel RBW Limit
Position Bandwidth (kHz) (dBm)

(MHz)
20 M 256QAM 100 1000 -31.06

Spectrum Analyzer 1
Swept SA

KEYSIGHT :{‘D"“RF e
Coupling:
[:J Align: Auto

1 Spectrum
Scale/Div 10 dB

Center 2.590000 GHZ
#Res BW 1.0 MHz

9 ~m?

Spectrum Analyzer 2
Swept SA
KEYSIGHT nput RF
Coupling: DC
(:] Align: Auto
1 Graph
Scale/Div 10.0 dB

Center 2.5895000 GHz
#Res BW 1.0000 kHz

2 Metrics

Total Channel Power

Total Power Spectral Density

acm?

TTRFFCC Part 27_V1 © 2018 Intertek

pectrum Analyzel
Swept SA

Channel Position M

Spectrum Analyz:
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 10 dB

Preamp: Off Gate: Off

YW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.74 dB
Ref Level 43.74 dBm

#Video BW 3.0 MHz*

Jun 06, 2019
2:08:04 PM

ctrum Analyzer 3 trum Analyzer
t SA SA

Input Z: 50 O

Corrections: Off

Freq Ref: Ext (S)

NFE: Adaptive

Atten: 10 dB Trig: External 1
Preamp: Off Gate: Off

pPW Path: Standard #IF Gain: Low
#PNO: Fast

Ref Lvl Offset 43.74 dB
Ref Value 10.17 dBm

#Video BW 3.0000 kHz*

-35.42 dBm/ 1.00 MHz
-95.42 dBm/Hz

06, 2019
2:10:05 PM

Spectrum Analyzer 5

PNO: Best Wide

ept SA + } Q

Avg Type: Power (RM: 4
Avg|Hold: 1/1
Trig: External 1

Select Trace
Trace 1

AINIEE TraceType
Mkr1 2.589 500 GHz

-19.773 dBm Clear / Write

Trace Average
Max Hold

Trace
Function

Min Hold

Restart Averaging

Normalize:

Span 2.000 MHz|
#Sweep 10.0 s (1001 pts)

o4O =”
wla Ol |00 4

Spectrum Analyzer 7 o
Channel Power

Center Freq;
Avg|Hold:>10/10
Radio Std: None

150.000 kHz

Auto
Man

Freq Offset
0Hz

Span 1.5 MHz
Sweep 1.85 s (1001 pts)

& 00 <~
o2 W 00 X%
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Spectrum Analyzer 2
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 2584000 GHz
#Res BW 1.0 MHz

S m?

e | 214:19PM

< Spectrum Analyzer2
Swept SA
KEYSIGHT [nput RF

Coupling: D
Align: Aut

1 Spectrum
Scale/Div 10 dB

Center 2.690000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Report No.: 190601822SHA-001

Spectrum Analyzer 5
Swept SA
Atten: 10 dB PNO: Best Wide
Preamp: Off Gate: LO
YW Path: Standard IF Gain: Low
Sig Track: Off

Spectrum Analyzer 7

Spectrum Analyz:
SA Channel Power

+ } Q Marker
Avg Type: Power (RMS; 4
Avg|Hold: 1/1

Trig: External 1

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Select Marker
A Marker 1

ANNNN N
Marker Frequency
Mkr1 2.588 985 GHz|| 5 588985000 GHz
-33.497 dBm
Peak Search
Next Peak
Next Pk Right
Next Pk Left
Pk-Pk Search
Marker Delta
Mkr—CF
Mkr—Ref Lvi

Continuous Peak
Stop 2.589000 GHz| |Search
#Sweep ~10.0 s (1001 pts) (o]

Off
Sl
-2 W) 00 2%

Settings
Ref Lvl Offset 43.74 dB

Ref Level 43.74 dBm Peak

Search

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

#Video BW 3.0 MHz*

Jun 06, 2019

Spectrum Analyzer 7 + Q
Channel Power
Avg Type: Power (RMS; a
Avg|Hold: 1/1
Trig: External 1

Spectrum Analyzer 3 Spectrum Analyzer 5 Marker

Swept SA Swept SA

Aften: 10 dB PNO: Best Wide

Preamp: Off Gate: LO

MW Path: Standard IF Gain: Low
Sig Track: Off

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

Select Marker
Marker 1

Mkr1 2.690 500 GHz

-20.427 dBm
Marker Mode

Ref Lvl Offset 43.91 dB
RefLevel 43.91 dBm Peak

Search

Normal Pk Search

Config
Delta (A)

Properties
Fixed

Marker

Function

Marker—

Counter

Marker Settings
Diagram

All Markers Off

Couple Markers

#Video BW 3.0 MHZz* Span 2.000 MHz|

#Sweep 10.0 s (1001 pts),

Jun 06, 2019 |
2:18:20 PM
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The channel power of 1MHz for 2690.50MHz is -36.88dBm, which is within the limit of -31.06dBm.

Spectrum Analyzer 2
Swept SA
KEYSIGHT /nput RF
Coupling: DC
(:] Align: Auto
1 Graph
Scale/Div 10.0 dB

Center 2.6905000 GHz
#Res BW 1.0000 kHz

2 Metrics

Total Channel Power

Total Power Spectral Density

q P - ? 2:22:59 PM

Spectrum Analyzer 2
Swept SA
KEYSIGHT nput RF
Coupling: DC
(:] Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 2.691000 GHz
#Res BW 1.0 MHz

DIl

TTRFFCC Part 27_V1 © 2018 Intertek

) | Jun 06, 2019

Spectrum Analyzer 7

Spectrum Analyzer 3
SA Channel Power

Spectrum Analyzel
SA

Input Z: 50 O

Gorrections: Off

Freq Ref: Ext (S)

NFE: Adaptive

Atten: 10 dB Trig: External 1
Preamp: Off Gate: Off

pPW Path: Standard #IF Gain: Low
#PNO: Fast

Avg|Hold:>10/10
Radio Std: None

Ref Lvl Offset 43.91 dB
Ref Value 10.17 dBm

#Video BW 3.0000 kHz*
Sweep 1.8

-36.88 dBm/ 1.00 MHz
-96.88 dBm/Hz

Jun 06, 2019

oL

Spectrum Analyzer 7
Channel Power
Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Spectrum Analyzer 3
Swept SA

Input Z: 50 O
Gorrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 10dB PNO: Best Wide

Preamp: Off Gate: LO

pPW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.91 dB
Ref Level 43.91 dBm

#Video BW 3.0 MHz*

oL

2:21:54 PM
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Mkr1 2.691 000 GHz]
-34.881 dBm

Report No.: 190601822SHA-001

Center Freq: 2.690500000 GHz

Clear / Write

Detector
Trace Average
Max Hold
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55 (1001 pts)
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Select Marker
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Settings
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Total Quality. Assured.
TEST REPORT

Configuration LTE+NR-MIMO-MC-4-BE (1LTE+1NR)

Report No.: 190601822SHA-001

Antenna Port Channel Modulation Channel RBW Limit
Position Bandwidth (kHz) (dBm)
(MHz)
32 B 16QAM 20 200 -31.06
32 T 16QAM 20 200 -31.06

Channel Position B

Spectrum Analyzer 1 s
t SA

Swept

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

Center 2.590000 GHz
#Res BW 200 kHz

Hi s K

Atten: 10 dB

Preamp: Off Gate: LO

YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 43.74 dB
Ref Level 43.74 dBm

#Video BW 620 kHz*

£)  Jun 06,2019
10:21:31 AM

Spectrum Analyzer 1 +

Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

(rw]
1 Spectrum
Scale/Div 10 dB

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 10 dB PNO: Best Wide

Preamp: Off Gate: LO

HW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.74 dB
Ref Level 43.74 dBm

PNO: Best Wide

£

Select Marker
Marker 1

Marker

Avg Type: Power (RMS)
Avg|Hold: 1/1
Trig: External 1

Mkr1 2.590 000 GHz]
-41.46 dBm Peak
Search

Pk Search
Config

Marker Mode
Normal
Delta (&)

Properties
Fixed

Marker
off Function

Delta Marker
Reset Delf:

Table
n
ff
n

Marker—

Marke Counter

r
(o]
O

< Marker Settings
Diagram
All Markers Off

Span 2.000 MHz! C°“P('§ ERES
#Sweep 10.0 s (1001 pts) off

&

Select Marker
Marker 1
ANNNNN

Marker Frequency Settings
2.588975000 GHz

Marker
Avg Type: Power (RMS)

Avg|Hold: 1/1
Trig: External 1

Peak

Search

Pk Search
Config

Properties

Marker
Function

LELCI

Counter

Start 2.584000 GHz #Video BW 3.0 MHz*

#Res BW 1.0 MHz #Sweep ~10.0 s (1001 pts)

£) Jun 06, 2019
e | 10:16:40 AM

TTRFFCC Part 27_V1 © 2018 Intertek Page 49 of 92



iNntertek

Total Quality. Assured.
TEST REPORT

Spectrum Analyzer 1

Swept SA

KEYSIGHT /nputRF
Coupling
AlignAuto

Swept SA
Input Z50 Q
CorrectionsOff
Freq RefExt (S)

NFEAdaptive

1 Spectrum

Scale/Div 10 dB

Center 2.690000 GHz
#Res BW 200 kHz

D~ M ? i

Spectrum Analyzer 1

Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

Spectrum
Swept SA

Input Z: 50 O
Corrections: Off

NFE: Adaptive
1 Spectrum
Scale/Div 10 dB

Start 2.691000 GHz
#Res BW 1.0 MHz

o [ W 7 e

TTRFFCC Part 27_V1 © 2018 Intertek

Spectrum Analyzer 2

alyzer 2

Freq Ref: Ext (S)

Report No.: 190601822SHA-001

Channel Position T

+

Atten10 dB
PreampOff
YW PathStandard

£

Select Marker

Marker

PNOBest Wide
GatelLO

IF GainLow
Sig TrackOff

Avg Type: Power (RMS;
Avg|Hold: 1/1 "
Trig: External 1

ANNNNI

Marker Frequency
Ref Lvl Offset 43.91 dB Mkr1 2.690 000 GHz|{» s90000000 GHz

Ref Level 43.91 dBm Peak

Search

Pk Search
Config

Normal

Delta ()
Properties
Fixed
Marker

off Function

Delta Marker
(Reset Delta)
Marker Table

On
Off

Marker Settings
iagram

Marker—

Counter

<

All Markers Off

Couple Markers
on
Off

#Video BW 620 kHz* Span 2.000 MHz|

#Sweep 10.0 s (1001 pts)
Rl O x”
i Slanra

Spectrum Analyzer 3
Swept SA
Atten: 10 dB PNO: Best Wide
Preamp: Off Gate: LO
YW Path: Standard IF Gain: Low
Sig Track: Off

+

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Marker

&

Select Marker

ANNNNN

Mkr1 2.691 000 GHz|
-35.87 dBm

Settings
Ref Lvl Offset 43.91 dB
Ref Level 43.91 dBm

Pk-Pk Search

Continuot
Stop 2.696000 GHz| | Search
#Sweep ~10.0 s (1001 pts) (o]}

Off
o4O =”
wla Ol |00 4

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

#Video BW 3.0 MHz*
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Configuration LTE+NR-MIMO-MC-5-BE (2LTE+1NR)

Report No.: 190601822SHA-001

Antenna Port Channel Modulation Channel RBW Limit
Position Bandwidth (kHz) (dBm)
(MHz)
32 B 16QAM 20 200 -31.06
32 T 16QAM 20 200 -31.06

Spectrum Analyzer 1
Swept SA
KEYSIGHT [nput RF

Coupling: DC

Align: Auto

1 Spectrum

Scale/Div 10 dB

Spectrum Analyzer 2
Swept SA

i
Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Channel Position B

Spectrum Analyzer 3
Swept SA
Atten: 10 dB PNO: Best Wide
Preamp: Off Gate: LO
YW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.74 dB
Ref Level 43.74 dBm

N S O U A

Center 2.590000 GHz
#Res BW 200 kHz

Hi sl |

Spectrum Analyzer 1
Swept SA

KEYSIGHT :{‘D"“RF e
Coupling:
[:J Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.584000 GHz
#Res BW 1.0 MHz

Hi sl |

TTRFFCC Part 27_V1 © 2018 Intertek

£) Jun 06,2019
e | 10:45:34 AM

Spectrum Analyzer 2
Swept SA
Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

9 Jun 06, 2019
e | 10:50:42 AM

#Video BW 620 kHz*

Spectrum Analyzer 3
Swept SA
Atten: 10 dB PNO: Best Wide
Preamp: Off Gate: LO
HW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.74 dB
Ref Level 43.74 dBm

#Video BW 3.0 MHz*

+

Avg Type: Power (RMS)
Avg|Hold: 1/1

Trig: External 1 A

ANNNNI

Mkr1 2.590 000 GHz|
-41.57 dBm

Span 2.000 MHz|
#Sweep 10.0 s (1001 pts)

o O %~
-2 W) 00 2%

Spectrum Analyzer 5
Swept SA
Avg Type: Power (RMS)
Avg|Hold: 1/1
Trig: External 1

)+

ANNNNN

#Sweep ~10.0 s (1001 pts)

4O =”
s Oel] |00 (4
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Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum

Scale/Div 10 dB

Center 2.690000 GHz
#Res BW 200 kHz

acd

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.691000 GHz
#Res BW 1.0 MHz

ol

TTRFFCC Part 27_V1 © 2018 Intertek

Report No.: 190601822SHA-001

Channel Position T

Spectrum Analyzer 2
Swept SA
Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

pectrum Analyzel
SA

Atten: 10 dB PNO: Best Wide

Preamp: Off Gate: LO

YW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.91 dB
Ref Level 43.91 dBm

#Video BW 620 kHz*

£)  Jun 06,2019
¢ | 10:56:25 AM

Spectrum Analyzer 3
Swept SA
Atten: 10 dB PNO: Best Wide
Preamp: Off Gate: LO
YW Path: Standard IF Gain: Low
Sig Track: Off

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Ref Lvl Offset 43.91 dB
Ref Level 43.91 dBm

#Video BW 3.0 MHz*

£) Jun 06,2019
10:58:37 AM
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Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Avg Type: Power (RMS;
Avg|Hold: 1/1
Trig: External 1

Select Trace
A Trace 1
ANNNN N

Trace Type

Mkr1 2.690 000 GHz|

-40.808 dBm Clear / Write

Detector
Trace Average

Math
Max Hold

Trace

Min Hold Function

Restart Averaging

rmalize

View
Blank

Background

Span 2.000 MHz|
#Sweep 10.0 s (1001 pts)

o O %~
-2 W) 00 2%

Marker

+ |53

Select Marker

Mkr1 2.691 020 GHz| Seftings

-34.44 dBm

Pk Search
Config

Properties

Marker
Function

Marker—

Pk-Pk Search

Marker Delta
Mkr—CF
Mkr—Ref Lvi

Continuot
Stop 2.696000 GHz| | Search
#Sweep ~10.0 s (1001 pts) (o]}

Off
o4O =”
wla Ol |00 4
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Configuration LTE+NR-MIMO-MC-6-BE (3LTE+1NR)
Antenna Port Channel Modulation Channel RBW Limit
Position Bandwidth (kHz) (dBm)
(MHz)
32 16QAM 20 200 -31.06
32 16QAM 20 200 -31.06

KEYSIGHT |nput: RF

Coupling: DC

Align: Auto

1 Spectrum

Scale/Div 10 dB

Center 2.590000 GHz
#Res BW 200 kHz

Hi sl |

Spectrum Analyzer 1
Swept SA

KEYSIGHT /nput RF
Coupling:
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 2.584000 GHz
#Res BW 1.0 MHz

TTRFFCC Part 27_V1 © 2018 Intertek

Channel Position B

Spectrum Analyzer 3
SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 10 dB

Preamp: Off Gate: LO

YW Path: Standard IF Gain: Low
Sig Track: Off

Ref Lvl Offset 43.74 dB
Ref Level 43.74 dBm

#Video BW 620 kHz*

£)  Jun 06,2019
¢ | 11:09:54 AM

Spectrum Analyze
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 10 dB PNO: Best

Preamp: Off Gate: LO

YW Path: Standard IF Gain: Low
Sig Track: Off

de

Ref Lvl Offset 43.74 dB
Ref Level 43.74 dBm

#Video BW 3.0 MHz*

9 Jun 06, 2019

e | 11:13:34AM

PNO: Best Wide

+ |53

Select Trace
Trace 1

Avg Type: Power (RMS)
Avg|Hold: 1/1
Trig: External 1

Mkr1 2.590 000 GHz|

1.288 dBm Clear / Write

Trace Average

Max Hold

Min Hold

Restart Averaging

View
Blank
Background

< Trace Settil

Span 2.000 MHz| Table

#Sweep 10.0 s (1001 pts)
Rl O x”
i Slanra

Spectrum Analyzer 5
Swept SA

+ |53

Select Trace
Trace 1

Avg Type: Power (RMS
Avg|Hold: 1/1
Trig: External 1

Mkr1 2.588 990 GHz|

-34.570 dBm Clear / Write

Trace Average
Max Hold

Min Hold

Blank
Background

Trace Settil
Stop 2.589000 GHz, Table

#Sweep ~10.0 s (1001 pts)
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