TEST REPORT

No0.119261414-WMDO1

for
Remote Radio Unit AIR 6488 B41
FCC ID: TASCKRD901108
In accordance with FCC CFR 47 Part 27
Issued Date: 2019-08-12

NVILAD

TESTING
NVLAP LAB CODE 600118-0

Note:

The test results in this test report relate only to the devices specified in this report. This report shall not be
reproduced except in full without the written approval of CTTL.

The report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST,
or any agency of the U.S.Government.

Test Laboratory:

CTTL, Telecommunication Technology Labs, CAICT

No. 52, Huayuan North Road, Haidian District, Beijing, P. R. China 100191.

Tel:+86(0)10-62304633-2512, Fax:+86(0)10-62304633-2504

Email: cttl_terminals@caict.ac.cn, website: www.caict.ac.cn

©Copyright. All rights reserved by CTTL.


mailto:cttl_terminals@caict.ac.cn
http://www.caict.ac.cn/

REPORT HISTORY

Report Number

Revision

Description

Issue Date

119761414-WMDO01

Rev.0

1stedition

2019-08-12

©Copyright. All rights reserved by CTTL.



I N0.119761414-WMDO01
§=TTL Page 3 of 36
N

CONTENTS
1. TEST LABORATORY ..occcovvvoooiiminnssssssosssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 4
1.1, INTRODUCTION & ACCREDITATION..........oiimmmmmmrmsrviioisssesessssssssssssssssssssssssssssssssssssssse 4
12, TESTING LOCATION .....oooooiimimneesissisiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s 4
13, PROJECT DATE ..oooiirirvvvoooissssse oo 4
L4, SIGNATURE .....oovvoooieseesesssoosesss oo s 4
2. CLIENT INFORMATION .....cesimiiirrvveoiosisssssesssssssssessssssssssssssssssssssssssssss s ssssssss s 5
2.1, APPLICANT INFORMATION ........ccoommmimrmrrrriosenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 5
22, MANUFACTURER INFORMATION ........o...comimmmmnrmsiriisissssssssssssssssssssessssssssssssssssssssssssssssssssns 5
3. EQUIPMENT UNDER TEST (EUT) .cesmiiiicevvoooiossssecsssssosssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 6
3. ABOUT EUT oot sesssssssssss s 6
3.2, GENERAL DESCRIPTION ......oooooiiiimiiicessooissssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 7
3.3.  CONFIGURATION DESCRIPTION ......coooooiiimiinersrvsiosisssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 8
4. REFERENCE DOCUMENTS ........ccoommmirrrrroviosisssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssons 9
4. REFERENCE DOCUMENTS FOR TESTING ........cooommmirrrrvvvirrsssssesssssosisssssssssssssssssssssssssssssnons 9
B, TEST SETUP w..oooooissccesseioosssss oo 10
6. LABORATORY ENVIRONMENT ......ccoommirivrvvvoirosssseessssiossssssssesssssesssssssssssssssssssssssssssssssssssss s 1
7. SUMMARY OF TEST RESULTS ....ooovvoimiiieeesssssossssesesssssssssssssssssssssssssssssssssssssssssssesssssssssss 12
8. TEST EQUIPMENT UTILIZED .....oooiioeiieeeovvoooessseessssosssssssssssssssssssssssssssssssssssss s 13
9. MEASUREMENT UNCERTAINTY ..oirovivooiiesisscesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssoes 13
ANNEX A: MEASUREMENT RESULTS .......ovvvvooisenseesesoossesssssessssssssssssssssssssssssssssssssssssssssssssssssoes 14
A.1 MAXIMUM OUTPUT POWER AND PEAK TO AVERAGE POWER RATIO - EIRP CALCULATION................ 14
A.2 OCCUPIED BANDWIDTH .. utttiiiiiiiiiiiitiiiie e e e e s sittreee e e e e e s sebbbaeeeeeeessabbbaeeeseesssasbbbaeeseeesssabbbbereseesssassbreeess 18
A.3 SPURIOUS EMISSIONS AT BAND EDGE.........cccctttiiiiiee ettt ettt e s eitbbaee e e e e s eabbbaa e e s e e e s senabbaeee s 23
A.4 CONDUCTED SPURIOUS EMISSION ....vvviiiiiiiiiiitiiiieee e e siiibbtee e e e e e s seabbaee e s e s s s ssssbbaeesseessssnssbaenesessssenssrsensss 26
A.5 RADIATED SPURIOUS EMISSION ... ..uuttiiiiiiiiiiitttiieeeeeesietbbeeeeseessseabbeeesseesssasssbeeessesssssssbbasssseesssesssreenes 30
A6 FREQUENCY STABILITY oiviiitieitieiteeite et eiteesteesteeteesteatesteasseasssassesteaseasseassesssesssesssesssesssesssesssesssesnns 34
ANNEX B: ACCREDITATION CERTIFICATE ......esiiiirrevvvooesssseessssoosssssssssssssoossssssssesssssssssssssesessoe 36

©Copyright. All rights reserved by CTTL.



A No0.119261414-WMDO01
=777 Page 4 of 36
~

1. Test Laboratory

1.1. Introduction & Accreditation

Telecommunication Technology Labs, CAICT is an ISO/IEC 17025:2005 accredited test laboratory
under NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM (NVLAP) with lab
code 600118-0, and is also an FCC accredited test laboratory (CN5017), and ISED accredited test
laboratory (CNO066). The detail accreditation scope can be found on NVLAP website.

1.2. Testing Location
Location 1: CTTL(huayuan North Road)
Address: No. 52, Huayuan North Road, Haidian District, Beijing,
P. R. China 100191

Location 2: CTTL(Shouxiang)
Address: No. 51 Shouxiang Science Building, Xueyuan Road,
Haidian District, Beijing, P. R. China 100191

1.3. Project date
Testing Start Date: 2019-07-31

Testing End Date: 2019-08-09

1.4. Signature

ik

i
BN

Dong Yuan

(Prepared this test report)

i

Zhou Yu
(Reviewed this test report)

TR

~

Liu Baodian

(Approved this test report)
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2. Client Information

2.1. Applicant Information
Company Name: Ericsson (China) Communications Company Ltd.
Ericsson Tower, No.5 Lize East Street, Chaoyang District, Beijing

Address /Post: i

100102, P.R.China
Contact: Hua Yang
Email: Hua.yang@ericsson.com
Telephone: +86 10 8476 7133

2.2. Manufacturer Information

Company Name: Ericsson AB
Isafjordsgatan 10, 164 80 Stockholm
Address /Post:
Sweden
Contact: /
Email: /
Telephone: /

©Copyright. All rights reserved by CTTL.
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3. Equipment Under Test (EUT)
3.1. About EUT

Description

Remote Radio Unit

Product Name

AIR 6488 B41

Product Number

KRD 901 108/2, KRD 901 108/21, KRD 901 108/1, KRD 901 108/11 (note)

FCCID TA8CKRD901108
Antenna YES
Antenna Gain 23dBi

Output power

Maximum 34.95dBm (3.125W) per port for NR 60MHz channel bandwidth
Maximum 34.95dBm (3.125W) per port for LTE

Power source -48V DC
Serial Number D828634051
Hardware Version R1D

Software Version

UP: CXP2010053/1_R45A101; Radio SW: CXP2030020%5_R14A57

Frequency range

TX/RX: 2496MHz-2690MHz

Number of Antenna ports

64TX /64 RX ports

Maximum RF bandwidth (IBW)

100MHz

Maximum Number of supported

carriers per port

LTE: up to 3 carriers

NR: 1 carrier

Supported modulations

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

LTE: 20MHz
Supported Channel bandwidth

NR: 60MHz
Date of receipt 2019-08-12

Note: The differences between the 4 variants are as below, and others are same.
KRD 901 108/2 with un-security software and RDNB board for testing purpose
KRD 901 108/21 with security software and RDNB board for testing purpose
KRD 901 108/1 with un-security software and antenna

KRD 901 108/11 with security software and antenna

©Copyright. All rights reserved by CTTL.
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3.2. General Description

The Equipment Under Test (EUT) AIR 6488 B41 is an Ericsson Radio Unit working in the public
mobile service 2496-2690 MHz band which provides communication connections to 2496-2690
MHz network. The AIR 6488 B41 operates from a -48V DC supply.

The EUT includes 64 TX/RX ports. It can 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.

©Copyright. All rights reserved by CTTL.
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3.3. Configuration Description

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 QPSK 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 applicable measured ports on worst case modulation scheme.
This antenna port was 56 for NR in split mode of LTE and NR.

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

Split mode: LTE + NR

Channel Carrier Frequency Configuration (MHz)
Configuration Carrier Bandwidth
Bottom Middle Top
(MHz)
LTE+NR-MIMO- NR 60MHz, NR: 2526.00 NR: 2593.02 NR: 2660.01
3LTE+INR
MC-1 LTE 20MHz LTE: 2566+2626+2646 LTE: 2633+2653+2673 LTE: 2540+2560+2620
LTE+NR-MIMO- NR 60MHz, NR: 2626.02 NR: 2660.01 NR: 2673
3LTE+INR
MC-2 LTE 20MHz LTE: 2506+2666+2586 LTE: 2540+2600+2620 LTE: 2553+2613+2633
LTE+NR-MIMO- NR 60MHz, NR: 2526.00 NR: 2660.01
3LTE+INR N/A
MC-1-BE LTE 20MHz LTE: 2566+2626+2646 LTE: 2540+2560+2620

N/A — Not Applicable

©Copyright. All rights reserved by CTTL.
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4. Reference Documents
4.1. Reference Documents for testing
The following documents listed in this section are referred for testing.
Reference Title Version
FCC Part 27 MISCELLANEOUS WIRELESS COMMUNICATIONS 10-1-18
SERVICES Edition
FCC Part 2 FREQUENCY ALLOCATIONS AND RADIO TREATY 10-1-17
MATTERS; GENERAL RULES AND REGULATIONS Edition
ANSI/TIA-603-E Land Mobile FM or PM Communications Equipment 2016
Measurement and Performance Standards
ANSI C63.4 Methods of Measurement of Radio-Noise Emissions from 2014

Low-Voltage Electrical and Electronic Equipment in the

Range of 9 KHz to 40 GHz

ANSI 63.26 IEEE/ANSI Standard for Compliance Testing of
Transmitters Used in Licensed Radio Services

TIA 102.CAAA-E Project 25 Digital CAFM/CQPSK Transceiver
Measurement Methods

2015

2016

KDB 971168 D01 MEASUREMENT GUIDANCE FOR CERTIFICATION OF  v03rO1

LICENSED DIGITAL TRANSMITTERS

KDB 662911 DO1 Emissions Testing of Transmitters with Multiple Outputs in ~ v02r01

the Same Band

©Copyright. All rights reserved by CTTL.
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TEST SETUP

Test Setup, Conducted Measurement:
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Test PC Spectrum

Clock

i

Triger|

~

P~

|

Power Supply €

C

Youms

C

GPS 0301

AIR 6488 B41
Analyzer
Baseband 6630
Synch = RF 02
DC D 3 RF 03
| aRHE
LmT r 2 RF 64
TNC
AUX
Baseband 6630 Data 1
D
eCPRI
TND E Data 2
F Data 3
LMt ——— EC light
Synch

DC
DC
el
Power
Power Supply Supply

GPS Antenna
No. Auxiliary Equipment Model Type Version
1 Test Computer HP EliteBook 8540w -
2 Baseband 6630 KDU 137 848/1 R2C
3 Power supply unit PCR2000M -
4 Terminator SHX 6G -
5 Attenuator Aeroflex / Weinschel -

Test Setup, Radiated Measurement:

Tower 1-4m height
receiving antenna

EUT

[j

Sucoflex
cable

1 =4 m Height

©Copyright. All rights reserved by CTTL.
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6. LABORATORY ENVIRONMENT

Control room / conducted chamber did not exceed following limits along the EMC testing:

Temperature Min. =15 ‘C,Max.=35 °C
Relative humidity Min. =20 %, Max. = 80 %
Shielding effectiveness >110dB

Electrical insulation >2 MQ

Ground system resistance <05 Q

Semi-anechoic chamber(10 metersX 6.7 meters X 6.15 meters) did not exceed following limits

along the EMC testing:

Temperature Min. =15 C, Max. =30 C
Relative humidity Min. = 35 %, Max. = 60 %
Shielding effectiveness >100dB

Electrical insulation >2 MQ

Ground system resistance <05 Q

Normalised site attenuation (NSA)

<*3.5 dB, 3 m distance

Site voltage standing-wave ratio (Svswr)

Between 0 and 6 dB, from 1GHz to 18GHz

Uniformity of field strength

Between 0 and 6 dB, from 80 to 3000 MHz

©Copyright. All rights reserved by CTTL.
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7. SUMMARY OF TEST RESULTS
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Clause in .
Items Test Name FCC rules Verdict
1 Maximum Output Power and Peak to Average Power | 27.50(h), Pass
Ratio - EIRP calculation 2.1046
. . 27.53(m),
2 Occupied Bandwidth 21049 Pass
. o 27.53(m),
3 Spurious Emissions at Band Edge 2 1051 Pass
. o 27.53(m),
4 Conducted Spurious Emission 2 1051 Pass
. : . 27.53(m),
5 Radiated Spurious Emission 1053 Pass
. 27.54,
6 Frequency Stability > 1055 Pass

7.1. Explanation of re-use of test data
The Equipment Under Test (EUT) AIR 6488 B41 has the same RF design as product of AIR 6488
B41 (FCC ID: TA8C KRD901108) according to the declaration provided by the applicant. Spot
check measurements were performed on this device and the spot check test results are consistent
with basic model. LTE EIRP test results are derived from test report 118262307-WMDO04.

©Copyright. All rights reserved by CTTL.
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8. Test Equipment Utilized
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series

NO. Description TYPE CAL DUE
P number | MANUFACTURE |~
1 AC Power Supply | PCR2000M PJO00583 Kikusui 2020-02-22
Aeroflex /
2 40dB Attenuator 66-40-33 CD4019 . -
Weinschel
Nanjing Jiexi
3 40dB Attenuator TSG150R-4-40N11 | 1511040001 ) -
Technologies
Spectrum _
4 N9030 MY57142378 | Keysight 2020-02-02
Analyzer
5 EMI Antenna 3115 00167250 ETS-LINDGREN | 2020-05-21
6 EMI Antenna 3116 2661 ETS-LINDGREN | 2020-07-27
7 EMI Antenna VULB 9163 9163-514 SCHWARZBECK | 2021-01-03
_ Rohde &
8 Test Receiver ESU26 100376 2019-11-27
Schwarz
9 Climate Chamber | KTHG-415TBS 7353K QINGSHENG 2020-01-14

9. MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Discipline

Measurement Uncertainty

Conducted Maximum Peak Output Power 0.5dB
Occupied Bandwidth 1.1Hz
Conducted Spurious Emissions 2.3dB
Band Edge 2.3dB
Radiated Spurious Emissions 5.4dB
Frequency Stability <+1x1077

©Copyright. All rights reserved by CTTL.
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ANNEX A: MEASUREMENT RESULTS

A.1 Maximum Output Power and Peak to Average Power Ratio - EIRP
calculation

A.1.1 Reference
FCC CFR 47 Part 2, Clause 2.1046
FCC CFR 47 Part 27, Clause 27.50(h)

A.1.2 Method of Measurements

During the process of testing, 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, 32 ports are used to create each polarization, the
antenna gain for each polarization is declared as 23 dBi. 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.

A.1.3 Limit
Output Power:
EIRP < 33 dBW + 10log(X/Y) dBW + 10 log(360/Beamwidth) dBW
X = 100MHz channel bandwidth
Y =5.50r6 MHz
Beamwidth = 12°

Peak to Average Ratio: <13 dB

©Copyright. All rights reserved by CTTL.
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A.1.4 Measurement result
Configuration LTE+NR-MIMO-MC-1 (3LTE 20MHz QPSK + 1NR 60MHz QPSK)
Maximum Output Power 34.95dBm per port for NR Channel Bandwidth 60MHz

N0.119261414-WMDO01
Page 15 of 36

Modulation/ NR Output Power / Peak to Average Ratio (PAR)
Carrier Channel position B Channel position M Channel position T

Bandwidth POWER POWER PAR POWER POWER PAR POWER POWER PAR
Port (MHz) (dBm) (dBm/MHz) | (db) (dBm) (dBm/MHz) | (db) (dBm) (dBm/MHz) | (db)
17 QPSK/60.0 34.57 16.78 8.22 34.63 16.85 8.01 34.70 16.61 8.30
18 QPSK/60.0 34.32 16.55 8.21 34.50 16.70 8.02 34.62 16.55 8.31
19 QPSK/60.0 34.70 16.92 8.26 34.75 16.96 8.01 34.84 16.75 8.27
20 QPSK/60.0 34.55 16.76 8.21 34.61 16.84 8.02 34.76 16.62 8.34
21 QPSK/60.0 34.71 16.95 8.27 34.70 16.93 8.03 34.77 16.72 8.29
22 QPSK/60.0 34.29 16.51 8.23 34.38 16.60 8.02 34.64 16.56 8.29
23 QPSK/60.0 34.86 17.07 8.24 34.97 17.19 8.00 35.01 16.80 8.30
24 QPSK/60.0 34.48 16.70 8.21 34.52 16.71 8.01 34.83 16.75 8.31
25 QPSK/60.0 34.63 16.84 8.23 34.62 16.85 8.02 34.85 16.72 8.32
26 QPSK/60.0 34.59 16.60 8.27 34.54 16.76 8.00 34.86 16.66 8.27
27 QPSK/60.0 34.53 16.74 8.28 34.50 16.71 8.02 34.64 16.52 8.29
28 QPSK/60.0 34.40 16.61 8.25 34.44 16.67 8.01 34.62 16.43 8.30
29 QPSK/60.0 34.62 16.85 8.27 34.59 16.82 8.03 34.89 16.79 8.30
30 QPSK/60.0 3451 16.73 8.23 34.51 16.72 8.00 34.72 16.65 8.32
31 QPSK/60.0 34.64 16.86 8.25 34.61 16.81 8.02 34.90 16.78 8.29
32 QPSK/60.0 34.47 16.69 8.20 34.36 16.58 8.01 34.68 16.84 8.31

Total Power17-32 46.60 28.80 - 46.62 28.84 - 46.81 28.71 -
Total Power17-32+20dBi 66.60 48.80 - 66.62 48.84 - 66.81 48.71 -

©Copyright. All rights reserved by CTTL.
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Modulation/ NR Output Power / Peak to Average Ratio (PAR)
Carrier Channel position B Channel position M Channel position T
Bandwidth POWER POWER PAR POWER POWER PAR POWER POWER PAR
Port (MHz) (dBm) (dBm/MHz) | (db) (dBm) (dBm/MHz) | (db) (dBm) (dBm/MHz) | (db)
49 QPSK/60.0 34.70 16.92 8.24 34.81 17.03 8.03 35.09 17.31 8.34
50 QPSK/60.0 34.77 17.00 8.22 34.78 17.01 8.02 35.05 17.27 8.32
51 QPSK/60.0 34.61 16.31 8.26 34.68 16.89 8.03 34.85 17.08 8.32
52 QPSK/60.0 34.95 17.17 8.25 35.02 17.23 8.02 35.25 17.36 8.32
53 QPSK/60.0 34.82 17.04 8.24 34.87 17.09 8.02 35.19 17.27 8.34
54 QPSK/60.0 34.74 16.99 8.27 34.77 16.98 8.00 35.07 17.15 8.28
55 QPSK/60.0 35.18 17.38 8.20 35.08 17.29 8.01 35.39 17.46 8.30
56 QPSK/60.0 35.24 17.44 8.27 35.05 17.28 8.01 35.40 17.52 8.31
57 QPSK/60.0 34.22 16.45 8.23 34.26 16.48 8.00 34.50 16.71 8.32
58 QPSK/60.0 34.26 16.48 8.25 34.25 16.47 8.01 34.60 16.81 8.31
59 QPSK/60.0 34.50 16.73 8.28 34.62 16.83 8.02 34.84 17.06 8.30
60 QPSK/60.0 34.57 16.79 8.26 34.50 16.71 8.02 34.75 16.98 8.29
61 QPSK/60.0 34.34 16.56 8.25 34.33 16.55 8.02 34.60 16.74 8.33
62 QPSK/60.0 34.80 17.00 8.29 34.67 16.89 8.01 34.97 17.05 8.32
63 QPSK/60.0 34.56 16.78 8.31 34.52 16.73 8.01 34.59 16.75 8.30
64 QPSK/60.0 34.63 16.83 8.24 34.60 16.84 8.02 34.60 16.78 8.26
Total Power 49-64 46.73 28.92 - 46.72 28.94 - 46.97 29.13 -
Total Power 49-64+20
66.73 48.92 - 66.72 48.94 - 66.97 49.13 -
dBi
NR EIRP 69.68 51.87 - 69.68 51.90 - 69.90 51.94 -
Modulation/ NR Output Power / Peak to Average Ratio (PAR)
Carrier Channel position B Channel position M Channel position T
Bandwidth POWER POWER PAR POWER POWER PAR POWER POWER PAR
Port (MHz) (dBm) (dBm/MHz) | (db) (dBm) (dBm/MHz) (db) (dBm) (dBm/MHz) | (db)
56 64QAM/60.0 35.22 17.44 8.24 35.16 17.36 7.98 35.27 17.49 8.27
56 256QAM/60.0 35.20 17.43 8.24 35.11 17.33 8.00 35.27 17.49 8.34

©Copyright. All rights reserved by CTTL.
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Maximum Output Power 34.95dBm per port for LTE
Modulation/ LTE Output Power / Peak to Average Ratio (PAR)
Carrier Channel position B Channel position M Channel position T

Bandwidth POWER POWER PAR POWER POWER PAR POWER POWER PAR

Port (MHz) (dBm) (dBm/MHz) | (db) (dBm) (dBm/MHz) (db) (dBm) (dBm/MHz) | (db)
1 QPSK/20.0 33.94 - - 33.84 - - 34.03 - -
2 QPSK/20.0 34.37 - - 34.31 - - 34.26 - -
3 QPSK/20.0 33.79 - - 34.07 - - 34.00 - -
4 QPSK/20.0 34.19 - - 33.97 - - 34.18 - -
5 QPSK/20.0 34.41 - - 34.39 - - 34.30 - -
6 QPSK/20.0 34.82 - - 34.55 - - 34.77 - -
7 QPSK/20.0 34.61 - - 34.64 - - 34.43 — —
8 QPSK/20.0 34.63 - - 34.69 - - 34.66 - -
9 QPSK/20.0 33.70 - - 33.58 - - 33.52 - -
10 QPSK/20.0 33.63 - - 33.50 - - 33.60 - -
11 QPSK/20.0 33.82 - - 33.74 - - 33.50 - -
12 QPSK/20.0 33.82 - - 33.77 - - 33.61 - -
13 QPSK/20.0 34.33 - - 34.34 - - 34.25 - -
14 QPSK/20.0 33.87 - - 33.91 - - 33.79 — —
15 QPSK/20.0 34.37 - - 34.19 - - 34.07 — —
16 QPSK/20.0 34.34 - - 34.19 - - 34.09 — —
Total Power 1-16 46.22 - - 46.16 - - 46.12 - -
Total Power 1-16+20 dBi 66.22 - - 66.16 - - 66.12 - -
33 QPSK/20.0 34.38 - - 34.42 - - 34.21 - -
34 QPSK/20.0 34.39 - - 34.51 - - 34.26 - -
35 QPSK/20.0 34.19 - - 34.47 - - 34.03 - -
36 QPSK/20.0 34.40 - - 34.38 - - 34.26 - -
37 QPSK/20.0 33.41 - - 33.27 - - 33.31 - -
38 QPSK/20.0 33.57 - - 33.81 - - 33.42 - -
39 QPSK/20.0 33.51 - - 33.43 - - 33.32 - -
40 QPSK/20.0 33.63 - - 33.60 - - 33.47 - -
41 QPSK/20.0 34.31 - - 34.18 - - 34.10 — —
42 QPSK/20.0 34.51 - . 34.47 — — 34.31 — —
43 QPSK/20.0 34.29 - - 34.45 - - 34.08 - -
44 QPSK/20.0 34.45 - - 34.65 - - 34.31 - -
45 QPSK/20.0 33.48 - - 33.49 - - 33.30 - -
46 QPSK/20.0 33.56 - - 33.60 - - 33.51 - -
47 QPSK/20.0 33.42 - - 33.59 - - 33.29 - -
48 QPSK/20.0 33.60 - - 33.73 - - 33.52 - -
Total Power33-48 46.01 - - 46.07 - - 45.85 - -
Total Power33-48+20dBi 66.01 - - 66.07 - - 65.85 - -
LTE EIRP 69.13 - - 69.13 - - 69.00 - -
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A.2 Occupied Bandwidth

A.2.1 Reference
FCC CFR 47 Part 2, Clause 2.1049
FCC CFR 47 Part 27, Clause 27.53 (m)

A.2.2 Method of Measurements

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
products including the emission skirts.

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) Use the 99 % power bandwidth function of the spectrum analyzer and report the measured
bandwidth.
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A.2.3 Measurement result

-26dBc Occupied Bandwidth

No.1197261414-WMDO01

Page 19 of 36

Configuration LTE+NR-MIMO-MC-1 (3LTE 20MHz QPSK + 1NR 60MHz QPSK)

) Occupied Bandwidth (MHz)
Modulation /
Antenna .
Bandwidth Channel Position B | Channel Position M | Channel Position T
PSK/
56 Q 59.80 59.81 59.77
60.0 MHz
-26dBc Occupied Bandwidth
Occupied Bandwidth (MHz)
Antenna Bandwidth Modulation 64QAM/ | Modulation 256QAM/
Channel Position M Channel Position M
56 60.0 MHz 59.80 59.75
99% Occupied Bandwidth
. Occupied Bandwidth (MHz)
Modulation /
Antenna .
Bandwidth Channel Position B | Channel Positon M | Channel Position T
QPSK/
56 57.705 57.795 57.736
60.0 MHz
99% Occupied Bandwidth
Occupied Bandwidth (MHz)
Antenna | Bandwidth | \1o4ation 64QAM/ | Modulation 256QAM/
Channel Position M Channel Position M
56 60.0 MHz 57.771 57.737
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Spectrum Analyzer 1

Spectrum Analyzer 2
Swept SA

Swept SA
KEYSIGHT Input: RF

upl C Corm
NFE: Off

1 Graph

Scale/Div 10.0 dB

Center 2.52600 GHz
#Res BW 620.00 kHz

Occupled Bandwidth
57.705 MHz

Transmit Freq Error

x dB Bandwidth

InputZ: 500
ons: Off
RF  Freq Ref. Int (S)

Spectrum Analyzer 3
Channel Power

Aften: 6 dB Trig: External 1
Preamp: Off ate: LO

#IF Gain: Low

Spectrum Analyzer 7
Occupied BW L+
‘Center Freq: 2.526000000 GHz

Avg|Hold: 210

Radio Std: None

Ref Lvl Offset 40.56 dB

Ref Value 30.00 dBm Sweep / Measure
Continuous
Single

#Video BW 1.8000 MHZz* Span 120 MHz,
#Sweep 500 ms (1001 pts)

Total Power

% of OBW Power
dB

2, 20 7
) ¥ ) 7] e

PM

Port 56, QPSK 60.0M Channel position M, NR

Spectrum Analyzer 1
Swept SA Swept SA
KEYSIGHT Input RF Input Z: 50 0
C D Corrections: Off
@ Freq Ref. Ext (S)
NFE: Off

Spectrum Analyzer 4

1 Graph

Scale/Div 10.0 dB

Atten: 6 dB
Preamp: Off

Spectrum Analyzer 5 Spectrum Analyzer 6 8 4+ Q
Swept SA Occupied BW

Trig: External 1 Center Freq: 2.593020000 GHz
Gate: LO Avg|Holc 0

3
#IF Gain: L Radio Std: None

Ref Lvl Offset 40.57 dB

Ref Value 40.00 dBm

Center 2.59302 GHz
#Res BW 620.00 kHz

Occupied Bandwidth
57.795 MHz

Transmit Freq Error

x dB Bandwidth

= O~ ? A';.goszma‘

9 PM

1.8000 MHz

Auto
Man

#Video BW 1.8000 MHz*

Span 120 MHz,
#Sweep 500 ms (1001 pts)

Total Power

% of OBW Power 99.00 %
x dB

-26.00 dB

No.1197261414-WMDO01

Page 20 of 36
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Q Amplitude
Tng: E al ter Freq: 2.660010000 GHz v
Gate: LO AvglHold: 4/10 SR
Freq Ref. Ext (S) #F Gain: Low Radio Std: None 6 dB
NFE: Off
1 Graph Ref Lvl Offset 40.56 dB
Scale/Div 10.0 dB Ref Value 40.00 dBm Enabled Signal Path
Disabled
Adjust Atten for Min
Clipping
Adjust Atten
Mech + Elec
Elec Only

Center 2.66001 GHz #Video BW 1.8000 kHz* Span 120 MHz,
#Res BW 620,00 kHz Sweep 108 ms (1001 pts)| |Mech Atten Step
2dB

2 Metr

10dB

Occupled Bandwidth
5 A Total Power

Transmit Freq Error of OBW Power
x dB Bandwidth

+ &
 Freg

G 43020000 G =
AvglHold: 1/10 PR Ficom
Radio Std: None Nommal L
2L Ref Lvl Offset 40.57 dB e (F=)
Scale/Div 10.0 dB Ref Value 40.00 dBm

T Peak

Sample
Negative Peak

Detector Select
Auto
Man

Center 2.59302 GHz #Video BW 1.8000 MHz* Span 120 MHz,
#Res BW 620.00 kHz #Sweep 500 ms (1001 pts)

2 Metrics

Occupled Bandwidth
Total Power

Transmit Freq Error K % of OBW Power
x dB Bandwidth E x dB
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Tng: E
Gate: LO
Fieq Ref. Ex1(S) #F Gain: Low
NFE: Off
e Ref Lvl Offset 40.57 dB
Scale/Div 10.0 dB Ref Value 40.00 dBm

Center 2.59302 GHz #Video BW 1.8000 MHz*
#Res BW 620.00 kHz

2 Metr

Occupled Bandwidth
57.737 MHz Total Power

Transmit Freq Error - of OBW Power
x dB Bandwidth [

N0.119261414-WMDO01
Page 22 of 36

C 0 :
Avg|Hold: 110 Detector Trace

Radio Std: None o Control

Average (RMS)
Peak

Sample
Negative Peak

Detector Select
Auto
Man

Span 120 MHz,
#Sweep 500 ms (1001 pts)
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A.3 Spurious Emissions at Band Edge

A.3.1 Reference
FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 27, Clause 27.53(m)

A.3.2 Method of measurement
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.

The limit was adjusted with -10.79dB [10Log(50/600)] to compensate for the reduced
measurement bandwidth 50KHz for emission in the 1 MHz bands immediately outside and
adjacent to the frequency block. For MIMO mode, the limit of -41.85dBm was used for emission
more than 1MHz away from the band edges.

The limit was adjusted with -13.01dB [10Log(50/1000)] to compensate for the reduced
measurement bandwidth 50KHz for emission more than 1MHz away from the band edges. For
MIMO mode, the limit of -44.07dBm was used for emission more than 1MHz away from the band
edges. Spectrum analyzer detector was set as RMS.

A.3.3 Measurement 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.
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A.3.4 Measurement result
Configuration LTE+NR-MIMO-MC-1 (3LTE 20MHz QPSK + 1NR 60MHz QPSK)

N0.119261414-WMDO01
Page 24 of 36

Band Edge Frequency

Channel Bandwidth RBW(KHz) | Limit(dBm)

Channel Position B
2496.0MHz

50

-41.85

NR 60.0 MHz

50

-44.07

Channel Position T
2690.0MHz

NR 60.0 MHz

50

-41.85

50

-44.07

Port 56, Channel Position B

Spectrum Analyzer 1
Swept SA

Spectrum Analyzer 3

M Channel Power

KEYSIGHT |Input RF n #Atten 2 dB PNO: Best Wido

1 Spectrum
Scale/Div 8 dB

Start 2.495000 GHz
#Res BW 51 kHz

G o
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 40,56 dB
Ref Level 10.76 dBm

1

R s S

#Video BW 150 kHz*

o Aug 02,2019 |
=94 A ? 13da P |

Scale/Div 10 dB

Start 2.490000 GHz
#Res BW 51 kHz

Spectrum Analyzer 2 Spectrum Analyzer 3
Swept SA ‘Channel Power
Input Z #Atten: 2 dB Pl est Wide
Correction: G y
F  Freq Ref. S Low
NFE: Off Sig Track Off

Ref Lvl Offset 40.56 dB
Ref Level 1.37 dBm

#Video BW 150 kHz*

+

Q Marker

g Typo Power (RMS[1] 2 5 4 Select Marker

Avg|Hold: 1/100
Trig: External 1

Marker 1

Marker Frequency Settings.

Mkr1 2.495 956 GHz|| > 6000 GHz

#Sweep 1.00 s (1001 pts)|

+

-43.335 dBm
Marker Mode
Normal
Delta (&)
Fixed

off
Delta Marker
(Reset Delta)
Marker Table
On
off
¢ Marker Settings
Diagram
All Markers Off

Couple Markers
On
of

Stop 2.497000 GHz]

] | CIL) =
JINNINRr SN

Q Marker

g Typo Power (RMS[1] 2 5 4 Select Marker

Avg|Hold: 1/100
Trig: External 1

A Marker 1
A

Marker Frequency
Mkr1 2.494 670 GHz|
-44.293 dBm

#Swee|

Peak Search

Next Pk Right
\
Function
Pk-Pk Search Counter
Marker Delta
Mkr—CF
Mkr—Ref

Continuous Peak
Stop 2.495000 GHz| |Search
~3.01 s (1001 pts) On
off
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KEYSIGHT Input RF
pling: D

1 Graph

Scale/Div 10.0 dB

e ,‘."."‘}ﬁﬁ"m Wiy

Center 2.49467000 GHz
#Res BW 1.0000 kHz

2 Metnics

Total Channel Power

Total Power Spectral Density

N0.119261414-WMDO01
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m Analyzer 7
BwW Frequency

Input Z: 50 Q Atien: 12 dB
Cormactions: Off Preamp: Off
FreqRef- Int(S)  #PNO: Fast
NFE: Off

nter Freq. 2.484670000 GHz
Avg|Hold: 110
Radio Std: None

Gate' LO
#F Gain: Low

Ref Lvi Offset 40.56 dB
Ref Value 1.56 dBm

Wl W AT

#Video BW 3.0000 kHz* ‘Span 150 kHz

#Sweep 750 ms (1001 pts)|

The channel power of 50KHz for 2494.67MHz is -45.25dBm, which is within the limit of

Port 56, Channel Position T

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
pling: DC

Start 2.689000 GHz
#Res BW 51 kHz

[ Spectrum Analyzer 1
Swept SA
KEYSIGHT |Input RF
L B [ DA
Align: /

1 Spectrum
Scale/Div 10 dB

Start 2.691000 GHz
#Res BW 51 kHz

Spectrum Analyzer 2
wept SA

No RF Freq Ref Int (S) IF Low

-44.07dBm.

v Spectrum Analyzer 3
Channel Power
PNO: Best Wide:
Gate LO
IF Gain' Low
Sig Track: Off

+ Marker
#Avg Type: Power (RI
Avg|Hold: 1/100
Trig: External 1

e

Select Marker

Marker Frequency

641
Pk Search
[ |

Ref Lvl Offset 40.56 dB Mkr1

Ref Level 10.76 dBm

Properties

Marker
Function

Marker—

Counter

#Video BW 150 kHz"

'Spectrum Analyzer 3
‘Channel Power

#Atten 2 dB PNO: Best Wide:
Preamp. Off Galo

+ Marker
#vg Type: Power (R
AvglHald 1/100
Trig: External 1

Lo

Select Marker
Marker 1

1960000 GHz
Minimum Peak

Continuous Peak
Stop 2.696000 GHz| |Search
#Sweep ~3.01 s (1001 pts) On

e >7 1
el (LD (&

Input Z- 50 Q
Corractio Off
NFE: Off Sig Track™ Off

Ref Lvi Offset 40.56 dB

Ref Level 1.37 dBm 5.902 dBm

#Video BW 150 kHz*
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A.4 Conducted Spurious Emission

A.4.1 Reference
FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 27, Clause 27.53(m)

A.4.2 Method of measurement

In accordance with FCC rules, 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 +
10 log(P) dB.

The spurious emissions from the antenna terminal were measured. The transmitter output power
was attenuated using an attenuator and the frequency spectrum investigated from 3KHz to 27GHz.
The resolution bandwidth of 1MHz was employed for frequency band 3KHz to 27GHz. The
spectrum analyzer detector was set to RMS.

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 adjust to -31.06dBm.

A.4.3 Measurement 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.
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A.4.4 Measurement results

N0.119261414-WMDO01
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Configuration LTE+NR-MIMO-MC-1 (3LTE 20MHz QPSK + 1NR 60MHz QPSK)

Port 56, Channel Position B,

Spectrum Analyzer 4
t SA

Scale/Div 10 dB

Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF
up

‘Center 6.500 GHz
#Res BW 1.0 MHz

Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF
up

Start 10.000 GHz
#Res BW 1.0 MHz

?

H

60 MHz, NR

Spectrum Analyzer 5
Swept SA
Atten: 6 dB
Preamp: Off 2 LO
IF Gain: Low
Sig Track: Off

Input Z: 50 O

INFE: Off

Ref Lvl Offset 40.85 dB
Ref Level 35.85 dBm

#Video BW 3.0 MHZ*

Spectrum Analyzer 5
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref. Int (S)
INFE: Off

Atten: 6 dB
Preamp: Off

Sig Track: Off

Ref Lvl Offset 43.46 dB
Ref Level 15.46 dBm

#Video BW 3.0 MHZ*

Spectrum Analyzer 4
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref. Int (S)
INFE: Off

#Atten: 0 dB

Sig Track: Off

Ref Lvl Offset 49.37 dB
Ref Level 21.93 dBm

#Video BW 3.0 MHZ*

Aug 05, 2019
11:13.52 AM

Spectrum Analyzer 6
Channel Power

Avg Type: Power (RMS) |1 |
Avg|Hold: 28/100
Trig: External 1

Trigger

Periodic
Sync Src

Autof
Holdoff

Gate View Sweep
Time
2.0000 ms
Stop 3.000 GHz|
Sweep ~30.3 ms (1001 pts),

Spectrum Analyzer 6
Channel Power

Avg Type: Power (RMS) 1|
Avg|Hold: 13/100
Trig: External 1

+ 1

Select Marker
Marker 1

Marker

Marker Frequency

um Peak

Mkr1 4.960 GHz

- iBm
Pk Search
Config

Next Peak

Next Pk Right Properties

Marker
Function

Next Pk Left

Marker—

==

Counter

‘Span 7.000 GHz|
Sweep ~70.6 ms (1001 pts),

Spectrum Analyzer 6
Channel Power

Avg Type: Power (RMS) |1 |
Avg|Hold:>100/100
Trig: External 1

Mkr1

Annotation

Stop 27.000 GHz|
Sweep ~31.2 ms (1001 pts),
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Spectrum Analyzer 5
Swept SA

Atten: 6 dB

Preamp: Off

Spectrum Analyzer 4
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref. Int (S)
INFE: Off

'SIGHT Input RF
Coupling: DC

Ref Lvl Offset 40.85 dB
Ref Level 35.85 dBm

#Video BW 3.0 MHZ*
#Res BW 1.0 MHz

Aug 05, 2019
11:21:03 AM

Spectrum Analyzer 5
t SA
Atten: 6 dB

ns: Of  Preamp: Off
Freq Ref. Int (S)
INFE: Off Sig Track: Off
Ref Lvl Offset 43.46 dB
Ref Level 15.46 dBm

R T v W Y

‘Center 6.500 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHZ*

l? Aug 05, 2019
* | 11:21:28 AM

Spectrum Analyzer 1
Swept SA

KEYSIGHT Ipwt"RF[ :
pling: DC

Spectrum Analyzer 4
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ref. Int (S)
INFE: Off

#Atten: 0 dB
Preamp: Off

Track: Off

Ref Lvl Offset 49.37 dB
Ref Level 21.93 dBm

Start 10.000 GHz
#Res BW 1.0 MHz

#Video BW 3.0 MHZ*

Aug 05, 2019
11:22:18 AM

N0.119261414-WMDO01
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Spectrum Analyzer 6
Channel Power

Avg Type: Power (RMS) 1|
Avg|Hold: 5/100

Trig: External 1

Trigger

Gate
Source

Gate
Settings
Periodic
Sync Src
Autof
Holdoff

Zero Span Delay
Compensation
On

Off
< Trigger Settings
Diagram

Stop 3.000 GHz|
Sweep ~30.3 ms (1001 pts),

Spectrum Analyzer 6
Channel Power

Avg Type: Power (RMS) |1 |
Avg|Hold: 1/100

Trig: External 1

Frequency

Center Frequency

50000 r4

Span
Mkr1 4.960 GHz| 7 00000000 GHz

Swept Span
Zero Span

Full Span

Start Freq
3.000000000 GHz

Stop Freq
10.000000000 GHz

AUTO TUNE

‘Span 7.000 GHz|
Sweep ~70.6 ms (1001 pts),

Spectrum Analyzer 6
Channel Power

Frequency

Swept Span
Zero Span

Start Freq
10.000000000 GHz

Stop Freq
27.000000000 GHz

AUTO TUNE

Stop 27.000 GHz|
Sweep ~31.2 ms (1001 pts),
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Input Z 50 0
Correctior i

Fraq Ref Ext (S)

INFE: Off

Start 3 kHz
#Res BW 1.0 MHz

5 Marker Table v
Mode Trace

N 1
N 1

Scale

Aug 05, 2019
4:07:53 PM

e l?

ot e
S i e

iCenter 6.500 GHz
#Res BW 1.0 MHz
g‘ (3 - l? Aug 05, 2019
* | 11:28:47 AM

Spectrum Analyzer 1
Swept SA

KEYSIGHT Ipwt"RF[ :
pling: DC

Spectrum Analyzer 4
Swept SA

Input Z: 50 O
Corrections: Off
Freq Ret. Int (S)
INFE: Off

Spectrum Analyzer 5
Swept S,

Alten: 6 dB
Preamp: Off

PNO: Fast
Gale: LO
IF Gain’ Low
Sig Track: Off

Ref Lvl Offset 40.85 dB
Ref Level 35.85 dBm

#Video BW 3.0 MHz"

Function

Spectrum Analyzer §
t SA

Atten: 6 dB PNO: Fa

Preamp: Off G 0

IF Gain: Low

Sig Track: Off

Ref Lvl Offset 43.46 dB
Ref Level 15.46 dBm

#Video BW 3.0 MHZ*

#Atten: 0 dB
Preamp: Off

Track: Off

Ref Lvl Offset 49.37 dB
Ref Level 21.93 dBm

Start 10.000 GHz
#Res BW 1.0 MHz

Aug 05, 2019
11:28:10 AM

#Video BW 3.0 MHZ*
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Spectrum Analyzer 6
Channel Power

Avg Type: Power (RMS)|| |
Avg|Hoid: 48/100

Trig: External 1

Marker

+ |$x

Select Marker

Settings

Peak
Search

Pk Search
Config

Marker Frequency
2.696000000 GHz
Marker Mode
Narmal
Delta (4)
Properties
Fixed

Marker
Function

Marker—
Delta Marker
(Reset Delta)

Marker Table
On

Off
( arker Seftings
Diagram
All Markers Off

Couple Markers
On
Off

Stop 3.000 GHz|

Sweep ~30.3 ms (1001 pts) Counter

Function Widih Function Value

Spectrum Analyzer 6
Channel Power

Avg Type: Power (RMS) |1 |
Avg|Hold: 1/100

Trig: External 1

Frequency

Center Frequency

0000 r4

Span
Mkr1 4.960 GHz| 7 00000000 GHz

Swept Span
Zero Span

Full Span

Start Freq
3.000000000 GHz

Stop Freq
10.000000000 GHz

AUTO TUNE

P A |

‘Span 7.000 GHz|
Sweep ~70.6 ms (1001 pts),

Spectrum Analyzer 6
Channel Power

Avg Type: Power (RMS) |1 |
Avg|Hold:>100/100

Trig: External 1

+ 1

Select Trace

Trace
Control

Mkr1

Average
(Log/RMSV)

Math
Peak

Trace
Sample Function

Negative Peak Normalize

Detector Auto
All Traces
Detector Average
Preset
Trace 1: Peak
Trace 2: Average
Trace 3: Neg Pk
Stop 27.000 GHz| |}  Detector Sample
Sweep ~31.2 ms (1001 pts) Preset

Sl Trace 1: Peak
(M Trace 2: Sample

Note: The emission beyond the limit is within the operating band.
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A.5 Radiated Spurious Emission

A.5.1 Reference
FCC CFR 47 Part 2, Clause 2.1053
FCC CFR 47 Part 27, Clause 27.53 (m)

A.5.2 Method of measurement
The measurements procedures in TIA-603-E: 2016 are used. This measurement is carried out in
semi-anechoic chamber.
A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on a
remotely controlled turntable within the chamber. Measurements of emissions from the EUT were
obtained with the measurement antenna in both horizontal and vertical polarisations.
Emissions identified within the range 30MHz to 30GHz were then formally measured using a peak
detector as the worst case.
The limits for outside a licensee’s frequency band(s) of operation the power of the spurious
emissions have been calculated, as shown below using the following formula:

Field Strength of Carrier - (43 + 10Log (P)) dB
Where:

Field Strength is measured in dBpV/m

P is measured Transmitter Power in Watts
The EUT was measured with the antenna height varied between 1 and 4 m with the turntable
rotated between 0 and 360 degrees. The emission of any outside a licensee’s frequencies within
20dB of the limit were measured with the substitution method used according to the standard.
The measurements were performed at a 3m distance unless otherwise stated.

A.5.3 Measurement limit
The field strength of the carrier has been calculated assuming that the power is to be fed to a
half-wave tuned dipoles as per 2.1053 (a).

Ewm=(30 X Gix P, )°5/d
Where

Gi is the antenna gain of ideal half-wave dipoles,

P, is the power out of the transceiver in W,

d is the measurement distance in meter.
Therefore at 3m measurement distance the field strength using the lowest transceiver output
power would be:
Ewm=(30 x 1.64 x 16.56)%°/ 3 = 9.51V/m = 139.57 dBuV/m
As per 24.238 (a) the spurious emission must be attenuated by 43 + 10log (Po) dB this gives:
43 + 10log(16.56) = 55.19 dB
Therefore the limit at 3m measurement distance is:
139.57 — 55.19 = 84.4 dBuV/m
These limits have been used to determine Pass or Fail for the harmonics measured and detailed in
the following results.
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A.5.4 Measurement results

Configuration LTE+NR-MIMO-MC-2:
Maximum Output Power 53.0 dBm, QPSK;

Channel Position

Channel Frequencies

Channel Position B

(L)2506MHz+2566MHz+2586MHz+(NR)2626.02MHz

Channel Position M

(L)2540MHz+2600MHz+2620MHz+(NR)2660.01MHz

Channel Position T

(L)2553MHz+2613MHz+2633MHz+(NR)2673.0MHz

No emissions were detected within 20dB of the limit.

Configuration LTE+NR-MIMO-MC-2:
Maximum Output Power 53.0 dBm, 64QAM,;

Channel Position

Channel Frequencies

Channel Position B

(L)2506MHz+2566MHz+2586MHz+(NR)2626.02MHz

Channel Position M

(L)2540MHz+2600MHz+2620MHz+(NR)2660.01MHz

Channel Position T

(L)2553MHz+2613MHz+2633MHz+(NR)2673.0MHz

No emissions were detected within 20dB of the limit.

Configuration LTE+NR-MIMO-MC-2:
Maximum Output Power 53.0 dBm, 256QAM,;

Channel Position

Channel Frequencies

Channel Position B

(L)2506MHz+2566MHz+2586MHz+(NR)2626.02MHz

Channel Position M

(L)2540MHz+2600MHz+2620MHz+(NR)2660.01MHz

Channel Position T

(L)2553MHz+2613MHz+2633MHz+(NR)2673.0MHz

No emissions were detected within 20dB of the limit.
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Final Results
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A.6 Frequency Stability

A.6.1 Reference
FCC CFR 47 Part 2, Clause 2.1055
FCC CFR 47 Part 27, Clause 27.54

A.6.2 Method of measurement

Temperature Variation

The EUT was tested over the temperature range -30°C to +50°C in 10°C steps with -48 VDC
Power Supply. At each temperature step, the Base Station was configured to transmit a [RAT]* at
maximum power on the bottom, middle and top channel of the operating band. After achieving
thermal balance, the averages of 200 transmission bursts were measured and the result recorded.

Voltage Variation

The EUT was tested at the supplied voltages varied from 85 to 115 percent of the nominal value of
-48 VVDC. At +20°C, the Base Station was configured to transmit a [RAT]* at maximum power on
the bottom, middle and top channel of the operating band. The average of 200 transmission bursts
was measured and the result recorded.

[RAT]*:
LTE - QPSK modulation
NR - QPSK modulation

A.6.3 Measurement limit

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
authorized bands of operation.
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A.6.4 Measurement results
Frequency Error — Temperature Variation

Configuration LTE+NR-MIMO-MC-1 (3LTE 20MHz + 1NR 60MHz)
Maximum Output Power 34.95dBm per port for NR Channel Bandwidth 60MHz

Frequency Stability (Hz)
Supply Voltage | Temperature | Channel Channel Channel
DC(V) position B position M position T
-30 11.92 11.74 9.75
-20 -4.60 9.36 12.70
-10 -11.66 -10.64 -9.96
0 10.48 14.57 8.45
-48 10 -1.86 11.02 6.56
20 -5.04 -5.42 -11.06
30 -10.66 6.26 3.26
40 10.29 -7.46 1.39
50 4.65 1.43 -8.37

Frequency Error — Voltage Variation

Configuration LTE+NR-MIMO-MC-1 (3LTE 20MHz + 1NR 60MHZz)
Maximum Output Power 34.95dBm per port, Channel Bandwidth 60MHz, NR

Frequency Stability (Hz)
Supply Voltage Temperature(°C) Channel Channel Channel
DC(V) position B position M | position T
-40.8 20 9.72 8.59 12.22
-48 20 -1.56 8.08 3.07
-55.2 20 -3.07 -5.02 1.63
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ANNEX B: Accreditation Certificate

United States Department of Commerce
National Institute of Standards and Technology

VA

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 600118-0

Telecommunication Technology Labs, CAICT
Beijing
China

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality

management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).
~ (\ ;
1 . 0 = )
VI X X

@d OF C%
f" N "%“
For the National Voluntéxy_&bora{orLAccrsd/tat/on Program

&

2018-09-28 through 2019-09-30
Effective Dates

***END OF REPORT***
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