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1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

AirScale Micro Remote Radio Head

Nokia

AHCE

Engineering sample

Nokia Solutions and Networks, OY

Feb. 27 ~ Feb. 28, 2019 and Apr. 30 ~ May 02, 2019
FCC Part 22, Subpart H

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

Prepared by :

.P'E'J(Jt"{"’ ('/‘\'_'/N—‘ , Date:

Approved by :

May 13, 2019
Pettie Chen / Senior Specialist
F )
l/ |
. ’ i
Z:?, Gomal (:,,«';ff»{_’m\ , Date: May 13, 2019
LW I A Bl

Bruce Chen / Project Engineer
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2  Summary of Test Results

Applied Standard: FCC Part 22 & Part 2
e Test ltem Result Remarks
Clause
2.1046 Effective radiated power Pass Meet the requirement of limit
22.913 (a) P d '

2.1047 Modulation characteristics Pass Meet the requirement

- Peak To Average Ratio Pass Meet the requirement of limit.
21055 Frequency Stability Pass Meet the requirement of limit.
22.355
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
22,917 Band Edge Measurements Pass Meet the requirement of limit.
321 8?; Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
2'2 917 Radiated Spurious Emissions Pass Minimum passing margin is

' -4.9dB at 36.79MHz.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency Expan?sgzl;r(]f)e rtainty
9kHz ~ 30MHz 3.04 dB
Radiated Emissions up to 1 GHz 30MHz ~ 200MHz 3.59 dB
200MHz ~1000MHz 3.60 dB
1GHz ~ 18GHz 2.29 dB
Radiated Emissions above 1 GH
! oS! Y z 18GHz ~ 40GHz 2.29 dB
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2.2 Test Site and Instruments
LEssRilen & Model No. Serial No. Cal. Date Cal. Due
Manufacturer
Test Receiver Apr. 11,2018 | Apr. 10, 2019
KEYSIGHT N9038A MY55420137 Apr. 15, 2019 | Apr. 14, 2020
Spectrum Analyzer
ROHDE & SOHWARZ FSP40 100269 May 29, 2018 | May 28, 2019
BILOG Antenna
SCHWARZBECK VULB9168 9168-160 Nov. 21, 2018 | Nov. 20, 2019
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-1169 Nov. 25, 2018 | Nov. 24, 2019
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 25, 2018 | Nov. 24, 2019
Loop Antenna
TESEQ HLA 6121 45745 Jun. 14,2018 | Jun. 13, 2019
Preamplifier
Agilent 8447D 2944A10638 Aug. 08, 2018 | Aug. 07, 2019
(Below 1GHz)
Preamplifier Feb. 22, 2018 | Feb. 21, 2019
Agilent 84498 3008A01924
(Above 1GHz) Feb. 21, 2019 | Feb. 20, 2020
RF signal cable SUCOFLEX 104 & CABLE-CH9-02
HUBER+SUHNER&EMCI |EMC104-SM-SM8000|  (248780+171006) | V2 19,2019 | Jan. 18, 2020
RF signal cable
HUBER+SUHNER SUCOFLEX 104 | CABLE-CH9-(250795/4) | Aug. 08, 2018 | Aug. 07, 2019
RF signal cable 8D-FB Cable-CH9-01 Jul. 31,2018 | Jul. 30, 2019
Woken
Software ADT_Radiated
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower
EMCO 2070/2080 512.835.4684 NA NA
Turn Table
EMCO 2087-2.03 NA NA NA
Antenna Tower &Turn
BV ADT AT100 AT93021705 NA NA
Turn Table
BV ADT TT100 TT93021705 NA NA
Turn Table Controller
BV ADT SC100 SC93021705 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP0O1 NA NA
JFW 20dB attenuation 50HF-020-SMA NA NA NA
Radio Communication MT8821C 6261786083 Dec. 11, 2018 | Dec. 10, 2019
Analyzer
WIT Standard
Temperature And Humidity TH-4S-C W981030 Jun. 04, 2018 | Jun. 03, 2019
Chamber
True RMS Clamp Meter 325 31130711WS May 22, 2018 | May 21, 2019

Fluke

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are

traceable to NML/ROC and NIST/USA.

2. The test was performed in HwaYa Chamber 9.
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3  General Information

3.1 General Description of EUT

Product AirScale Micro Remote Radio Head
Brand Nokia

Test Model AHCE

FCC ID 2AD8UAHCEO1

Sample Status

Engineering sample

Power Supply Rating

I/P: 100-240Vac, 50/60Hz, 3A MAX
O/P: -54Vdc, 3A MAX

Modulation Type

QPSK

Operating Frequency

LTE Band 5 (Channel Bandwidth 10MHz)

874MHz ~ 889MHz

Max. ERP Power

NB-loT Guard Band

LTE Band 5 (Channel Bandwidth 10MHz)

87297.137mW (49.41dBm)

LTE Band 5 (Channel Bandwidth 10MHz)

NB-IoT In-Band 100000mW (50.00dBm)
QPSK
Emission Designator lr:j-lg?lcl)g'l?rgugr(dcg:zgel pandwidih 1OMHZ) OM20G7D
LTE Band 5 [
B In_Ba(r(])dhannel Bandwidth 10MHz) SM94G7D
/Antenna Gain 8dBi
S/N 474044A
HW Version X21
SW Version FDD-LTE 18A
IAccessory Device Refer to Note as below
Cable Supplied NA

Note:

1. This report is prepared for FCC class Il permissive change. This is a supplementary report of Report No.:
RF180905C04. The differences between them are as below information:

€ LTE B5 add NB-loT Guard Band
€ LTE B5 add NB-loT In-band

For above changes, only NB-loT Guard Band and In-band mode test results has to be performed. The

other test items were copied from the original test report (Report No.: RF180905C04) and all data was
verified to meet the requirements.

The EUT contains following accessory devices.

AC PSU (Optional)

Brand Nokia

Model APAB

Sales Item 474130A.102

S/IN U7174800066

Remark SUPLET/S818A160-220S54W
Input Power 100-240Vac, 50-60Hz, 3A MAX

Output Power

-54Vdc, 3A MAX

Report No.: RF180905C04A
Reference No.: 190130C14
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The EUT incorporates a MIMO function. Physically, the EUT provides 4 completed transmitters and 4

4,
receivers.
Modulation Mode TX Function
N-TM (QPSK) 1TX
N-TM (QPSK) 2TX
N-TM (QPSK) 3TX
N-TM (QPSK) 4TX

5. The antenna gain for reference only, the test was done with 50ohm terminator on antenna port.

Report No.: RF180905C04A
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3.2 Configuration of System under Test
Ant. Load (A) ! EUT
Ant. Load (B) 2
Ant. Load (C) 3
4
Ant. Load (D)
DC Power Supply (E) 5
5 Remote site
Server (G) ! Notebook (F)

3.2.1

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
ID Product Brand Model No. Serial No. FCC ID Remarks
A. Ant. Load NA NA NA NA Provided by manufacturer
B. Ant. Load NA NA NA NA Provided by manufacturer
C. Ant. Load NA NA NA NA Provided by manufacturer
D. Ant. Load NA NA NA NA Provided by manufacturer
E. DC Power Supply MEAN WELL | RSP-500-48 EB8B336856 NA -
F. Notebook DELL E5420 BPQ8MQ1 FCC DoC Approved |-
G. Server NA NA NA NA Provided by manufacturer
Note:
1. All power cords of the above support units are non-shielded (1.8m).
2. ltem E, F, G acted as communication partners to transfer data.
ID Descriptions Qty. Length (m) !(:‘»;1:;?\;2? Cores (Qty.) Remarks
1. |Ant. Cable 1 1 Y 0 -
2. |Ant. Cable 1 1 Y 0 -
3. |Ant. Cable 1 1 Y 0 -
4. |Ant. Cable 1 1 Y 0 -
5. |DC Cable 1 1 Y 0 -
6. |Fiber Cable 1 5 N 0 -
7. |RJ45 Cable 1 1 N 0 -
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3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between

available modulations, data rates, XYZ axis and antenna ports. The worst case was found when positioned
on X-plane. Following channel(s) was (were) selected for the final test as listed below:

NB-loT Guard Band

EUT Center Carrier Channel
Configure Test item Channel Frequency of Bottom Freq. Top Fregq. Bandwidth Modulation| Mode
Mode E-UTRA channel
874.0 MHz 869.4025 MHz 878.5975 MHz
- ERP 2450 to 2600 881.5 MHz 876.9025 MHz 886.0975 MHz 10MHz QPSK 1RB
889.0 MHz 884.4025 MHz 893.5975 MHz
- Modulation 15450102600 | 881.5MHz | 876.9025MHz | 886.0975MHz | 10MHz | QPSK | 1RB
characteristics
- Frsiggﬁ{t‘;y 2450102600 |  881.5 MHz 876.9025 MHz | 886.0975MHz | 10MHz | QPSK | 1RB
Occupied 874.0 MHz 869.4025 MHz 878.5975 MHz
- Bandwidth 2450 to 2600 881.5 MHz 876.9025 MHz 886.0975 MHz 10MHz QPSK 1RB
889.0 MHz 884.4025 MHz 893.5975 MHz
874.0 MHz 869.4025 MHz 878.5975 MHz
- Band Edge | 2450102600 | gg9'y (b, | 884.4025 MHz | 8935975 MHz | 'OMHZz | QPSK | 1RB
Peak to Average 874.0 MHz 869.4025 MHz 878.5975 MHz
- Ratio 2450 to 2600 881.5 MHz 876.9025 MHz 886.0975 MHz 10MHz QPSK 1RB
889.0 MHz 884.4025 MHz 893.5975 MHz
Conducted 874.0 MHz 869.4025 MHz 878.5975 MHz
- Emission 2450 to 2600 881.5 MHz 876.9025 MHz 886.0975 MHz 10MHz QPSK 1RB
889.0 MHz 884.4025 MHz 893.5975 MHz
Radiated
- Emission 2450 to 2600 881.5 MHz 876.9025 MHz - 10MHz QPSK 1RB
Below 1GHz
Radiated 874.0 MHz 869.4025 MHz 878.5975 MHz
- Emission 2450 to 2600 881.5 MHz 876.9025 MHz 886.0975 MHz 10MHz QPSK 1RB
Above 1GHz 889.0 MHz 884.4025 MHz 893.5975 MHz
NB-loT In-Band
EUT Center Carrier Channel
Configure Test item Channel Frequency of Bottom Freq. Top Freq. Bandwidth Modulation| Mode
Mode E-UTRA channel
874.0 MHz 870.22 MHz 877.60 MHz
- ERP 2450 to 2600 881.5 MHz 877.72 MHz 885.10 MHz 10MHz QPSK 1RB
889.0 MHz 885.22 MHz 892.60 MHz
Modulation
- - 2450 to 2600 881.5 MHz 877.72 MHz 885.10 MHz 10MHz QPSK 1RB
characteristics
- Fg‘;‘;ﬁ{t‘)‘fy 2450102600 |  881.5 MHz 877.72 MHz 885.10 MHz 10MHz | QPSK 1RB
Ocoupied 874.0 MHz 870.22 MHz 877.60 MHz
- Bandwidth 2450 to 2600 881.5 MHz 877.72 MHz 885.10 MHz 10MHz QPSK 1RB
889.0 MHz 885.22 MHz 892.60 MHz
874.0 MHz 870.22 MHz 877.60 MHz
- Band Edge 2450 to 2600 889.0 MHz 885.22 MHz 892 60 MHz 10MHz QPSK 1RB
Peak to Average 874.0 MHz 870.22 MHz 877.60 MHz
- Ratio 2450 to 2600 881.5 MHz 877.72 MHz 885.10 MHz 10MHz QPSK 1RB
889.0 MHz 885.22 MHz 892.60 MHz
Conducted 874.0 MHz 870.22 MHz 877.60 MHz
- Emission 2450 to 2600 881.5 MHz 877.72 MHz 885.10 MHz 10MHz QPSK 1RB
889.0 MHz 885.22 MHz 892.60 MHz
Radiated
- Emission 2450 to 2600 881.5 MHz 877.72 MHz - 10MHz QPSK 1RB
Below 1GHz
Radiated 874.0 MHz 870.22 MHz 877.60 MHz
- Emission 2450 to 2600 881.5 MHz 877.72 MHz 885.10 MHz 10MHz QPSK 1RB
Above 1GHz 889.0 MHz 885.22 MHz 892.60 MHz
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Test Condition:
Test ltem Environmental Conditions Input Power Tested By
ERP 24deg. C, 64%RH 120Vac, 60Hz James Yang
Modulation characteristics 24deg. C, 64%RH 120Vac, 60Hz James Yang
Frequency Stability 24deg. C, 64%RH -54Vdc James Yang
Occupied Bandwidth 24deg. C, 64%RH 120Vac, 60Hz James Yang
Band Edge 24deg. C, 64%RH 120Vac, 60Hz James Yang
Peak To Average Ratio 24deg. C, 64%RH 120Vac, 60Hz James Yang
Conducted Emission 24deg. C, 64%RH 120Vac, 60Hz James Yang
Radiated Emission ggg:g g 22222: 120Vac, 60Hz ﬁ;engvlglig

3.4 EUT Operating Conditions

The EUT makes a call to the communication simulator. The communication simulator station system

controlled a EUT to export maximum output power under transmission mode and specific channel frequency

3.5 General Description of Applied Standards

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

FCC 47 CFR Part 2
FCC 47 CFR Part 22

KDB 971168 D01 Power Meas License Digital Systems v03r01

KDB 662911 D01 Multiple Transmitter Output v02r01

ANSI/TIA/EIA-603-E 2016
ANSI 63.26-2015

All test items have been performed and recorded as per the above standards.
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4  Test Types and Results
4.1 Output Power Measurement
4.1.1 Limits of Output Power Measurement

The ERP of transmitters in the Cellular Radiotelephone Service must not exceed the limits in this section.
(i) 500 watts per emission; or
(i) 400 watts/MHz (PSD) per sector.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is
10MHz for LTE mode.

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m(below or equal 1GHz) and/or 1.5m(above 1GHz) height of Turn Table, rotated the table around 360
degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1m to 4m to find the maximum polar radiated power. The
“Read Value” is the spectrum reading the maximum power value.

c. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value® of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.|.R.P power -
2.15dB.

Where:
EIRP / ERP = Pumeas + G1 - Lc
Pwmeas : Measure transmitter output power.

Gt : Gain of the transmitting antenna.
Lc : signal attenuation in the connecting cable between the transmitter and antenna.

Conducted Power Measurement:
The EUT was set up for the maximum power with LTE link data modulation and link up with simulator. Set
the EUT to transmit under low, middle and high channel and record the power level shown on simulator.

Report No.: RF180905C04A Page No. 13/ 91 Report Format Version: 6.1.1
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4.1.3 Test Setup
ERP Measurement:
For Radiated Emission below or equal 1GHz
Ant. Tower 1-4m
Variable
EUT& . 3m .
Support Unjts ' '
—¢—E 7
’_lx_—l_‘ Turn Table
_ o
80cm w
QAR
=
Ground Plane
Test Receiver
[ | —
O O O O
s 0 0 0 o=y
For Radiated Emission above 1GHz
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
Turn Table D L
Absorber
T A, ==
150em AMMAVAMA
= !
Ground Plane
Test Receiver
\ [ —
O O o0 o
W] 0 0 O &=y
For the actual test configuration, please refer to the attached file (Test Setup Photo).
Conducted Power Measurement:
EUT Spectrum Analyzer
Attenuator
For the actual test configuration, please refer to the attached file (Test Setup Photo).
Report No.: RF180905C04A Page No. 14 / 91 Report Format Version: 6.1.1
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4.1.4 Test Results

Conducted Power

For NB-loT Guard Band:

For 1TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
0 37.30 37.30 37.56 37.25 37.30 37.28
5/10M 1 37.25 37.32 37.44 37.23 37.25 37.15
2 37.24 37.41 37.55 37.55 37.49 37.51
3 37.40 37.35 37.60 37.59 37.48 37.62
For 2TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/ 10M 0+1 40.29 40.32 40.51 40.25 40.29 40.23
2+3 40.33 40.39 40.59 40.58 40.50 40.58
For 3TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/10M 0+1+2 42.03 42.11 42.29 4212 4212 42.09
For 4TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
. Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/10M 0+1+2+3 43.32 43.37 43.56 43.43 43.40 43.41
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For NB-IoT In-Band:

For 1TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
0 37.96 37.87 37.75 37.40 37.95 37.82
5/ 10M 1 38.07 38.07 38.05 37.56 37.95 37.82
2 38.26 37.82 38.30 37.85 38.05 37.96
3 38.22 37.84 38.27 37.79 37.49 37.90
For 2TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/ 10M 0+1 41.03 40.98 40.91 40.49 40.96 40.83
2+3 41.25 40.84 41.30 40.83 40.79 40.94
For 3TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/10M 0+1+2 42.87 42.69 42.81 42.38 42.75 42.64
For 4TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
. Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/10M 0+1+2+3 44,15 43.92 4412 43.67 43.89 43.90
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ERP Power
For NB-loT Guard Band:
For 1TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Sl g Gl Low Mid High Low Mid High
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
0 43.15 43.15 43.41 43.10 43.15 43.13
5/ 10M 1 43.10 43.17 43.29 43.08 43.10 43.00
2 43.09 43.26 43.40 43.40 43.34 43.36
3 43.25 43.20 43.45 43.44 43.33 43.47
For 2TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
el B Chain Low Mid High Low Mid High
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/ 10M 0+1 46.14 46.17 46.36 46.10 46.14 46.08
243 46.18 46.24 46.44 46.43 46.35 46.43
For 3TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/10M 0+1+2 47.88 47.96 48.14 47.97 47.97 47.94
For 4TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
. Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/10M 0+1+2+3 49.17 49.22 49.41 49.28 49.25 49.26
Note:

1. ERP (dBm) = Conducted Output Power (dBm) + antenna gain (dBi) — 2.15.
2. The 2TX MIMO power was select worst 2 chain total calculation.
3. The 3TX MIMO power was select worst 3 chain total calculation.

Report No.: RF180905C04A
Reference No.: 190130C14

Page No. 17 / 91

Report Format Version: 6.1.1




REAU
RITAS

<|®
mic

For NB-IoT In-Band:

For 1TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
0 43.81 43.72 43.60 43.25 43.80 43.67
5/ 10M 1 43.92 43.92 43.90 43.41 43.80 43.67
2 4411 43.67 4415 43.70 43.90 43.81
3 44.07 43.69 4412 43.64 43.34 43.75
For 2TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/ 10M 0+1 46.88 46.83 46.76 46.34 46.81 46.68
2+3 47.10 46.69 47.15 46.68 46.64 46.79
For 3TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/10M 0+1+2 48.72 48.54 48.66 48.23 48.60 48.49
For 4TX:
QPSK_loT Signal at bottom QPSK_loT Signal at top
Low Mid High Low Mid High
Band / BW Chain
874.0 881.5 889.0 874.0 881.5 889.0
MHz MHz MHz MHz MHz MHz
5/10M 0+1+2+3 50.00 49.77 49.97 49.52 49.74 49.75
Note:

1. ERP (dBm) = Conducted Output Power (dBm) + antenna gain (dBi) — 2.15.
2. The 2TX MIMO power was select worst 2 chain total calculation.
3. The 3TX MIMO power was select worst 3 chain total calculation.
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Procedure

Connect the EUT to Communication Simulator via the antenna connector, the frequency band is set as
EUT supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform

quality and constellation of the EUT was tested.

42.3 Test Setup

EUT

Attenuator

Spectrum Analyzer

Report No.: RF180905C04A
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424 Test Results

For NB-loT Guard Band:

LTE Band 5

Spectrum Plot of Measurement Value

Channel Bandwidth: 10MHz

Frequency: 881.5MHz

QPSK_IoT Signal at Bottom QPSK_IoT Signal at Top

rrerem—
<o it LT 8 LTE4 DD - Mt St = i | [ o= st LTE 8 £ T FO0 - Madhtabon Aesbrs = i)

Carrier Ref Freq 881500000 MHz Carrier Riaf Freq: 831300000 MHz Carrier Ref Freq 881500000 MHz E""_'::::""'“-“‘m""!

TimeLen 140

For NB-IoT In-Band:

LTE Band 5

Spectrum Plot of Measurement Value

Channel Bandwidth: 10MHz

Frequency: 881.5MHz

QPSK_loT Signal at Bottom QPSK_loT Signal at Top

877.72 MHz 885.10 MHz
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement
1.5 ppm is for base and fixed station.

4.3.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the 0.5
‘C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the
EUT could be test under the stability condition.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.3.3 Test Setup

Oven Room
SPECTRUM
ANALYZER
20dB
ATTENUATION
PAD
External Power Source
EUT
DC Power Supply
Report No.: RF180905C04A Page No. 21 /91 Report Format Version: 6.1.1
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4.3.4 Test Results
For NB-loT Guard Band:
Frequency Error vs. Voltage
LTE Band 5
Voltage (Volts)
Frequency error (ppm)
-62.1 0.02670
-54.0 0.03606
-45.9 0.03541
Note: The applicant defined the normal working voltage is from -45.9Vdc to -62.1Vdc.
LTE Band 5
TEMP. (C)
Frequency error (ppm)
50 0.02416
40 0.05660
30 0.06483
20 0.03606
10 0.01695
0 0.06419
-10 0.04883
-20 0.03887
-30 0.02840
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For NB-loT In-Band:
Frequency Error vs. Voltage

LTE Band 5
Voltage (Volts)
Frequency error (ppm)

-62.1 0.001

-54.0 0.003

-45.9 0.004

Note: The applicant defined the normal working voltage is from -45.9Vdc to -62.1Vdc.
LTE Band 5
TEMP. (C)
Frequency error (ppm)

50 -0.001

40 -0.004

30 -0.004

20 -0.003

10 0.002

0 0.001

-10 0.001

-20 0.004

-30 0.004
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4.4  Occupied Bandwidth Measurement

4.4.1 Test Procedure

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

4.4.2 Test Setup

EUT

Attenuator

Spectrum Analyzer

Report No.: RF180905C04A
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4.4.3 Test Result
For NB-loT Guard Band:
Channel Bandwidth: 10MHz
26dBc Bandwidth (MHz)
QPSK_IoT Signal at bottom QPSK_IoT Signal at top
Freq. . . . . Freq. . . . .
(MHz) Chain 0 | Chain1 | Chain2 | Chain 3 (MHz) Chain 0 | Chain1 | Chain2 | Chain 3
874.0 9.647 9.659 9.676 9.680 874.0 9.642 9.610 9.630 9.629
881.5 9.684 9.637 9.662 9.640 881.5 9.657 9.681 9.658 9.658
889.0 9.610 9.610 9.644 9.600 889.0 9.674 9.667 9.667 9.667
Spectrum Plot of Worst Value
QPSK_loT Signal at bottom QPSK_loT Signal at top
881.5MHz_Chain 0 881.5MHz_Chain 1
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For NB-IoT In-Band:
Channel Bandwidth: 10MHz
26dBc Bandwidth (MHz)
QPSK_IoT Signal at bottom QPSK_IoT Signal at top
Freq. . . . . Freq. . . . .
(MHz) Chain 0 | Chain1 | Chain2 | Chain 3 (MHz) Chain 0 | Chain1 | Chain2 | Chain 3
874.0 9.159 9.175 9.119 9.167 874.0 9.144 9.176 9.215 9.167
881.5 9.248 9.299 9.266 9.239 881.5 9.218 9.341 9.244 9.221
889.0 9.244 9.227 9.235 9.263 889.0 9.269 9.342 9.235 9.303
Spectrum Plot of Worst Value
QPSK_IoT Signal at bottom QPSK_IoT Signal at top
881.5MHz_Chain 1 889.0MHz _Chain 1

i

LTE
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For NB-loT Guard Band:
Channel Bandwidth: 10MHz
Occupied Bandwidth (MHz)
QPSK_IoT Signal at bottom QPSK_IoT Signal at top
Freq. . . . . Freq. . . . .
(MHz) Chain0 | Chain1 | Chain2 | Chain 3 (MHz) Chain0 | Chain1 | Chain2 | Chain 3
874.0 9.20 9.20 9.16 9.20 874.0 9.16 9.16 9.16 9.16
881.5 9.20 9.16 9.20 9.20 881.5 9.16 9.20 9.20 9.20
889.0 9.16 9.16 9.16 9.16 889.0 9.20 9.20 9.20 9.16
Spectrum Plot of Worst Value
QPSK_loT Signal at bottom QPSK_loT Signal at top
881.5MHz_Chain 0 881.5MHz _Chain 1
e 'mﬁ“fﬁ#m 100 =0 ’WWHSW?&MN MMA
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For NB-IoT In-Band:

Channel Bandwidth: 10MHz

Occupied Bandwidth (MHz)

QPSK_IoT Signal at bottom QPSK_IoT Signal at top

Freq. . . . . Freq. . . . .
(MHz) Chain 0 | Chain1 | Chain2 | Chain 3 (MHz) Chain 0 | Chain1 | Chain2 | Chain 3
874.0 8.9219 8.9199 8.9197 8.9247 874.0 8.9217 8.9190 8.9200 8.9135
881.5 8.9190 8.9353 8.9269 8.9488 881.5 8.9208 8.9234 8.9220 8.9391
889.0 8.9316 8.9110 8.9066 8.9212 889.0 8.9147 8.9046 8.9440 8.9328

Spectrum Plot of Worst Value

QPSK_loT Signal at bottom

QPSK_loT Signal at top

881.5MHz_Chain 3

Fidec BW 300.00 kHz®

#yidea BW 300.00 kHz*
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4.5 Band Edge Measurement

45.1 Limits of Band Edge Measurement

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. 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.

Note: The device has 4x4 MIMO function, so the limit of spurious emissions needs to be reduced by -13-
10*log(4)=-19.02 dBm according to FCC KDB 662911 D01 guidance.

45.2 Test Setup

EUT

4.5.3 Test Procedures

Attenuator

Spectrum Analyzer

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

b. The center frequency of spectrum is the band edge frequency and span is 1.5MHz. RB of the spectrum is

100kHz and VB of the spectrum is 300kHz (LTE Channel Bandwidth 10MHz).

c. Record the max trace plot into the test report.
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45.4 Test Results

For NB-loT Guard Band:
QPSK_loT Signal at Bottom

Chain 0

LTE Band 5, Channel Bandwidth 10MHz
874.0 MHz QPSK ‘Full RB 889.0 MHz QPSK Full RB
RBW 100 kz AV VEW e REW 100 kz TIAVVEW e
VBW 300 kHz 30,85 dBm VBW 300 kHz _28.02 dBm
57 Ref37 dBm Att 30 4B SWT 100 ms 868.957500 MHz 57 Ref37 dBm Att 3068 SWT 100 ms 894.025000 MHz
Offset 17 dB Offset 17 dB
A N
f :
- MWMWMW T g ]
FIL FL
=2 T T T T e T T T T o
Center 869 NHz 150 kHz/ Span 1.5 MHz Center 894 MHz 150 kiz/ Span 1.5 WHz

Chain 1

LTE Band 5, Channel Bandwidth 10MHz

874.0 MHz QPSK Full RB

RBW 100 kHz [T1] AV VEW
VBW 300 kHz
37 Ret 37 goim Aft 3048 SWT 100 ms.
Offset 17 dB
/ e —|

) T T T

T
150 kHz/ Span 1.5 MHz

T
Center 869 MHz

Marker 1[T1]
-27.83 dBm
894.065000 MHz

[BuREAU ]
VERITAS

Marker 1 (T1] RBW 100 kHE [T1] AV VEW
-30.80 dBm VBW 300 kHz
868.992500 MHz 37 Re137 g8m Alt 30 0B SWT 100 ms
Offset 17 dB
\\\m
g D1 -19.02dBm N\'h
1
ond
i ——
) FL
Foreay] e T T i 7 i

Center 884 MHz 150 kHz/ Span 1.5 MHz
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Chain 2
LTE Band 5, Channel Bandwidth 10MHz
874.0 MHz QPSK Full RB 889.0 MHz QPSK Full RB
RBW 100 kz AV VEW e REW 100 kz TIAVVEW e
VBW 300 kHz 30,91 dBm VBW 300 kHz 27,93 dBm
57 Ref37 dBm Att 30 4B SWT 100 ms 868.985000 MHz 57 Ref37 dBm Att 3068 SWT 100 ms 894.032500 HHzZ
Offset 17 dB Offset 17 dB
R T
/ N,
! T
g D1 -19.02dRm l/“ g R1-1902dBm ‘”\'\
, I/ N
WWWMW ey
“ ] @
=2 T T T T e T T T T m:im
Center 869 NHz 150 kHz/ Span 1.5 MHz Center 894 MHz 150 kiz/ Span 1.5 WHz
Chain 3
LTE Band 5, Channel Bandwidth 10MHz
874.0 MHz QPSK IFuII RB 889.0 MHz QPSK Full RB
RBW 100 kiz AV VEW et RBW 100 kiz MIAVVEW i
VBW 300 kHz _31.02dBm VBW 300 kHz _28.10 dBm
37 Rer37 dam Att 3008 SWT 100 ms 868.957500 MHz 37 Rer37 dam Att 3098 SWT 100 ms 894.057500 MHz
Offset 17 dB Offset 17 dB
/ "
1
.|/
R TR o e e
FL FL
- T T T T o e -2 T i T e reau]
Center 869 MHz 150 kHz/ Span 1.5 MHz Center 884 NHz 150 kHz/ Span 1.5 MHz
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QPSK_loT Signal at Top
Chain 0

LTE Band 5, Channel Bandwidth 10MHz

874.0 MHz QPSK ‘Full RB

889.0 MHz

[aPsK Full RB

REW 100 kHz
VEBW 300 kHz

MIAVVEW  yoer 1 1]

a7 Ref37 dBm Att 30dB SWT 100 ms.
Offset 17 dB
g D1 -19.02dRm n‘/j

53

T
Center 853 MHz 150 kHz/ Span 1.5 MHz

REW 100 kHz [T1] AV VEW

Warker 1 [T1]

-32.76 dBm VEW 200 kiz -27.33 dBm
868.865000 MHz 37 Ref37 dBm Alt 3048 SWT 100 ms 894.070000 MHz
Offset 17 4B
‘o Y
1
ity it
L (@)
- T T T e

Center 894 MHz

! [surREAu]
150 kHz/ Span 1.5 MHz

Chain 1

LTE Band 5, Channel Bandwidth 10MHz

874.0 MHz QPSK Full RB

889.0 MHz

QPSK Full RB

RBW 100 kHz [T1] AV VEW
VBW 300 kHz
a7 Ref 37 dBm Aft 3048 SWT 100 ms.
Offset 17 dB

63

T T
150 kHz/

T
Center 869 MHz Span 1.5 MHz

Marker 1 [T1]
-32.78 dBm

RBW 100 kHz
VBW 300 kHz

[ AV VEW Marker 1 [T1]

-27.28 dBm

869.000000 MHz 7 Re137 dBm Alt 3098 SWT 100 ms 894.072500 MHz
Offset 17 dB
g D1 -19.02dBm \
1
bort-Rdge,
]

FL
Forreay] -2 T i T T e reau]
Center 884 MHz 150 kHz/ Span 1.5 MHz
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Chain 2

LTE Band 5, Channel Bandwidth 10MHz

874.0 MHz QPSK Full RB

889.0 MHz

[aPsK Full RB

REW 100 kHz
VEBW 300 kHz
SWT 100 ms.

T AV VEW

Ref37 dBm Aft 30dB

Offset 17 dB

37

Vi

53

T
Center 853 MHz 150 kHz/ Span 1.5 MHz

Marker 1 [T1]

REW 100 kHz [T1] AV VEW

Warker 1 [T1]

-32.60 dBm VB 300 Ktz 3735 ¢Bm
868.690000 MHz 37 Ref37 dBm Alt 3048 SWT 100 ms 894.050000 MHz
Offset 17 4B
‘o 5
1
ooy
A ey
e T T T T Zr-—-
Center 88¢ MHz 150 kHz/ Span 15 NHz

Chain 3

LTE Band 5, Channel Bandwidth 10MHz

874.0 MHz QPSK IFuII RB

889.0 MHz

QPSK Full RB

RBW 100 kHz
VBW 300 kHz
SWT 100 ms.

[T1] AV VEW

Ref 37 dm Aft 3048

Offset 17 dB

3T

e

) T T T

T
Center 869 MHz 150 kHz/ Span 1.5 MHz

Marker 1 [T1]
-32.62 dBm

RBW 100 kHz
VBW 300 kHz

[ AV VEW Marker 1 [T1]

-27.11 dBm

869.000000 MHz 7 Re137 dBm Alt 3098 SWT 100 ms 894.052500 MHz
Offset 17 dB
- 5Ll \\‘
Vs
bbb
e
FL
oo ean] e i T i T 1
Center 884 MHz 150 kHz/ Span 1.5 MHz
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For NB-IoT In-Band:
QPSK_loT Signal at Bottom

Chain 0

LTE Band 5, Channel Bandwidth 10MHz
874.0 MHz

LTEL L] o

Ret Lt .
et Lval 41.00 gBm

Fideo B 300 Kz Span 1 eier 83 oo BW 300 KMz Span 1
Swwep 160 ma |

Chain 1
LTE Band 5, Channel Bandwidth 10MHz

KEYSIGHT wee it
= . A Fron e ot
WE Adapine
= 3 Fint Ll Gffuet 3 —re z 3 P Ll Oftset 31.00 98
Foat Ll 41,00 dBim . o Fef Lavel 41,00 68m

#ihdea BN 300 ki - #idea B 300 ki
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Chain 2

LTE Band 5, Channel Bandwidth 10MHz

LTEL L] o

#ihdea BN 300 ki

Chain 3

874.0 MHz QPSK

e Ll Gefaet 31,
et Lval 41.00 gBm

#idea BIW 300 ki

Span 1.
Sweop 1.00 ms |

20 N

KEYSIGHT e it
= A Fon ol i
NE Adagtivn
- Roal Lvi Ciffnet 3
et Ll 41.00 aBm

#ihdea BN 300 ki

el Ll Ceffset 31.00 4B

oot Lavel 41,00 dim

#idea B 300 ki
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QPSK_loT Signal at Top
Chain 0

LTE Band 5, Channel Bandwidth 10MHz

874.0 MHz

LTEL L] o

#ihdea BN 300 ki

Sweep 1.00 ms [1

Chain 1

e Ll Gefaet 31,
et Lval 41.00 gBm

#idea BIW 300 ki

Span 1.
Sweop 1.00 ms |

20 N

LTE Band 5, Channel Bandwidth 10MHz

KEYSIGHT e it
= A Fon ol i
WE Adaptve
- Roal Lvi Ciffnet 3
et Ll 41.00 aBm

#ihdea BN 300 ki

el Ll Ceffset 31.00 4B
e Lirvl 41,00 gBm

#idea B 300 ki

B

Full R

ER + > o
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Chain 2

LTE Band 5, Channel Bandwidth 10MHz

874.0 MHz QPSK Full RB 889.0 MHz

LTEL L] o

#ihdea BN 300 ki

Sweep 1.00 ms [1

Chain 3

e Ll Gefaet 31,
et Lval 41.00 gBm

#idea BIW 300 ki

Sweop 1.00 ms |

20 N

LTE Band 5, Channel Bandwidth 10MHz

NE Adaptivn

et Lyl Gfet 3
Font Lavel 41,00 allm

#ihdea BN 300 ki

el Ll Ceffset 31.00 4B
e Lirvl 41,00 gBm

#idea B 300 ki
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4.6 Peak to Average Ratio

4.6.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)

of the transmission may not exceed 13 dB

4.6.2 Test Setup

EUT

4.6.3 Test Procedures

Attenuator

Spectrum Analyzer

a. Set resolution/measurement bandwidth = signal’s occupied bandwidth;

b. Set the number of counts to a value that stabilizes the measured CCDF curve;

c. Record the maximum PAPR level associated with a probability of 0.1%.
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4.6.4 Test Results

For NB-loT Guard Band:
QPSK 10T Signal at Bottom

LTE Band 5, Channel Bandwidth 10MHz

Peak To Average Ratio (dB)
Chain 0 Chain 1 Chain 2 Chain 3
874.0 7.43 7.42 7.43 7.42
881.5 7.21 7.20 7.20 7.20
889.0 7.37 7.37 7.38 7.37

Frequency (MHz)

Spectrum Plot of Worst Value
Chain 0 Chain 1

= el | | Kb Spcirum dnabyzer - Pomwer Sint CEDF - e
04:90:44 P Ma: 01, 2019 1 045126 M Mar ], 3
Center Freq 874.000000 MHz Carner Freq: 874.000000 MHz Radio Std: None Frequancy Center Freq 874,000000 MHz Carner Freq: 574.000000 MHz Radio Std: None
- = wee Trig: Fres Rus Counes: 1.0 MADD Mpt . me= Trig: Fres Rus Counes: $0.0 MA0.D Mpt
MFGaindow  SAREn: 40 6B MFGaindlow  SAfan: 40 0B

=
[ firyight Sparirun dnalyzer - Fomeer Sist CEDF

Average Power Average Power

37.24 dBm w:“""' an 37.22 dBm } Center Freq

B74.000000 MHz |
37.16 % at 0dB : 37.19 % at 0dB

0.01
0.001 9
0.001 % 0.0001
Peak
0.0001 %5

T3 —_— 00001 %"
Info BW 10.000 MHz

Info BW 10,000 MHz

Chain 2 Chain 3

= fetam] | [= eveight Spectram Arabyoes - Pows Siat CCOF
. O et Potmae 01 TO15 k ¥ 4:03:14 P Mar 01, 200
Center Freq 874.000000 MHz BT ATl LA T Eres . Center Freq 874.000000 MHz Sarna Freq: 874.003000 MHz Radio Sed: None
o Trig: Fres Rum Counes:10.0 MAD.0 Mpa o Trig: Free Run Counts: 10.0 MG Mpt
#Arten: 40 o A Gain:Low BAmen: 40 68

[— Firysight Spertruen Analyzer - Poower S CCDF

Average Power Average Power

37.24 dBm Center Freqg

37.47 dBm
37.15 % at 0dB

B74.000000 MHz

37.16 % at 0dB

0.1 %

0.01 %

0.0001 g 0.001 %
Peak dB
45.61 dBm

0.0001 %

0.001 %
dB
45.90 dEm
0dB -

0de
Info BW 10,000 MHz Info BW 10.000 MHz

Report No.: RF180905C04A Page No. 39/ 91

Report Format Version: 6.1.1
Reference No.: 190130C14



=

0

BUREAU
VERITAS

QPSK 10T Signal at Top

LTE Band 5, Channel Bandwidth 10MHz

Frequency (MHz)

Peak To Average Ratio (dB)

Chain 0

Chain 1

Chain 2 Chain 3

874.0

7.43 7.41

7.44 7.42

881.5

7.20 7.20

7.20 7.20

889.0

7.38 7.38

7.37 7.37

Spectrum Plot of Worst Value

Chain 0

Chain 1

—
[ Erysight Spectrum Anatyzes - Power Stat CCDF

Center Freq 874.000000 MHz C-_M"Fr'tq- £74,000000 MHz

P Gain:Low

Average Power

37.29 dBm
37.22 % at 0dB

45.76 dBm

Info BW 10.000 MHz

44336 P War 01, 2019
Radio Std: Nene
Counts: 1.0 MAGD Mpa

—
[ Firyuight Spactrum Analyzer - Power Stat ECOF

-CEfIT.I}I' Freq 874.000000 MHz

P Gain:Low

Average Power

Center Freq
874.000000 MHz

37.31 dBm
37.24 % at 0dB

0.001

45.65 dBm
0.0001

e Trig: Free Run

o5 i

v v 040345 P Mar 08,
Cariter Freq: 574.000000 MHz Radie Sta: None Frequency
Ciounts: 10,0 M/10.0 Mpt

088

SArien: 40 6B

Center Freq|
B74.000000 MHz

B
l'o BW 10.000 MHz

Chain 2

Chain 3

Canner Freq: 74.000000 MHz

‘Center Freq 674,000000 MHz ;
> Trig: Fres Run

Average Power

37.30 dBm
37.24 % at 0dB |

0.001 %
45.76 dBm

Info BW 10,000 MHz

[ Kirysight Speriruen Aadyser - Fower Sist CCDF

FRadio

Ceunts: 10.0 M/10.0 Mpt

Sta: Nene

‘Center Freq 874.000000 MHz

F Gain:Low

Average Power

Center Freqg
B74.000000 Mz

37.47 dBm
37.15 % at 0dB

CF Step
5000000 MH
L 7.91
B25dB

» 8.39dB
8.43 dB
45.90 dEBm

FreqOffset
0Hz 0.0001

Peak

0.001 %

> Trig: Fres Run

Cantar Freq: §74.000000 MHz Radio Std: None
Counes:10.0 M/10.0 Mpt
#Atten: 40 b

Info BW 10.000 MHz
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For NB-IoT In-Band:
QPSK_1oT Signal at Bottom
LTE Band 5, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Frequency (MHz) - - - -
Chain 0 Chain 1 Chain 2 Chain 3
874.0 7.47 7.45 7.49 7.49
881.5 7.33 7.32 7.33 7.34
889.0 7.45 7.45 7.45 7.46

Spectrum Plot of Worst Value
Chain 0 Chain 1

Corear Fraquancy
Cffsat

oz

LY
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QPSK 10T Signal at Top
LTE Band 5, Channel Bandwidth 10MHz
Peak To Average Ratio (dB)
Frequency (MHz) - - - -
Chain 0 Chain 1 Chain 2 Chain 3
874.0 7.45 7.47 7.49 7.44
881.5 7.34 7.31 7.32 7.31
889.0 7.49 7.49 7.50 7.48

Spectrum Plot of Worst Value

Chain 0 Chain 1
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4.7 Conducted Spurious Emissions
4.7.1 Limits of Conducted Spurious Emissions 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 + 10 log(P) dB.

Note: The device has 4x4 MIMO function, so the limit of spurious emissions needs to be reduced by -13-
10*log(4)=-19.02 dBm according to FCC KDB 662911 D01 guidance.

4.7.2 Test Setup

Power Splitter Spectrum Analyzer
20dB Attenuation
PAD
EUT

4.7.3 Test Procedure

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

b. Measuring frequency range is from 9 kHz to 1GHz. 20dB attenuation pad is connected with spectrum.
RBW= 300kHz and VBW= 1MHz is used for conducted emission measurement.

c. Measuring frequency range is from 1GHz to 26.5GHz. 20dB attenuation pad is connected with spectrum.
RBW= 1MHz and VBW= 3MHz is used for conducted emission measurement.
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4.7.4 Test Results
For NB-loT Guard Band:

QPSK_loT Signal at Bottom

Chain 0

LTE Band 5, Channel Bandwidth 10MHz

874.0MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

Ref 47 dBem ARl 40 dB

47~

REW 300 kHz
VEW 1 MHZ
SWT 100 ms

[T1] MP AXH

Offset 17 dB

TSP R R IRTE P S R P S P A Y

Uarker 1[T1] REBW 1 MHz [T11 MP MAXH Warker 1 [T1]
3510 9Bm VBIW S 1z -26.65 ¢Bm
BT6BETTTT MMz 7 Re137 dBm At 30 08 SWT 100 ms £685000 GHz
Offset 17 dB
g D1 -19.02dBm

MWM%&W

Offset 17 dB.

L Y 4

MMMMV‘MM“

73

Start 10 GHz 1.65 GHz/

T T
Stop 26.5 GHz

[BuREAU]
VERITAS

= i i i i i i i | e -2 ‘ i i ‘ e reau]
St 9 kHz 99951 MHz! Stop 1 GHz [viriTAs ] Start 1 GHz 900 WHz/ Stop 10 GHz
Frequency Range : 10GHz~26.5GHz
REW 1 Mz TIMERAH ey
VBW 3 WHz -32.16 dBm
7 Ref 27 dBim Alt 20 4B SWT 100 ms 25537500 GHz
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LTE Band 5, Channel Bandwidth 10MHz

881.5MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

REW 300 kHz [T1] MP MAXH Marker 1 [T1] RBW 1 MHz [T1] MP MAXH Marker 1[T1]
VEW 1 MHz U as0zdem VBW 3 MHz -30.05 dBm
oy et 47 g Al 4048 SWT 100 ms £78.304428 Wbz 57 ReTS7 dim Alt 3098 SWT20ms. £ 940000 GHz
Offset 17 0B 1 Offset 17 dB
T
D1-1902 dBm
1
D1-19.02 dfim | § .
I
N R o it g N
53+ T T T T T T T T T i m 53 T T T T T
Start 9 Mz 5.9951 MHz/ Stop1GHz  EAENAEER Start 1 GHz 00 WH2/ Stop 10 GHz

Frequency Range : 10GHz~26.5GHz

Qffset 17 4B

Hrodbn I A

VWMM""{\W B '”WA"MW‘ 7 TR i

73

T T T T T
Start 10 GHz 1.85 GHz/ Stop 26.5 GHz

REW 1 Mz MMERAXH ey
VBW 3 Wz -35.55 dBm
o7 Ref 27 dBim Alt 20 4B SWT 20 ms. 25.922500 GHz
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LTE Band 5, Channel Bandwidth 10MHz

889.0MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

REW 300 kHz
VEW 1 WHz
SWT 100 ms.

[T1] MP MAXH

Ref 47 dBm ARl 40 dB

47+

Marker 1[T1)
40 04 dBm
885001035 MMz

Offset 17 dB

f

Lo T - \»\)v—uﬂ-‘AA—"'M-M”'N&A-NMN\‘.W‘W‘“M‘?MJ

@

RBW 1 MHz [T11 MP MAXH Marker 1 [T1]
VBW 3 WHz -28.83 dBm
37 Ref37 dBm Alt 3098 SWT 100 ms 1780000 GHz
Offset 17 dB

T T T T T T T T T i fGurEAU] 53 T T T T T x
Start§ iHz 59.5051 MHz/ Stop 1 GHz [vERITAS ] Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range : 10GHz~26.5GHz
REW 1 HHzZ MOMERAXH ey
VB 3 1Kz 53,20 dBm
47 Ref27 dim All 20dB SWI100ms 25.922500 GHz
Offset 17 dB
o D1 -10.02dBm
1
p [N I T A W‘/J\M‘LW
Letrbnbpitpdred i
- l ] [ l I fovreay]
Start 10 GHz 165 GHz! Stop 26.5 GHz
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Chain 1

LTE Band 5, Channel Bandwidth 10MHz
874.0MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz

REW 300 kHz [T1] MP MAXH Marker 1 [T1] RBW 1 MHz [T1] MP MAXH Marker 1[T1]
VEW 1 Wz L VB 3 1Kz _28.74 ¢Bm
oy Rt 47 B 8 4008 SWT 100 ms £70.001170 WMz o7 Ret 37 dim Alt 308 SWT 100 ms 6955000 GHz
Offset 17 dB 1 Offset 17 dB
| D1-19.02 dfm
| 1
g JLD1:1002 din } ) N
i ST Pt Ao oo
et bbbt sttt i it St ey

53 T T T T T T T T T i T T T T T
Start§ kHz 5995951 MHz/ Stop 1 GHz Start 1 GHz 900 MKz/ Stop 10 GHz
Frequency Range : 10GHz~26.5GHz
REW 1 MHz LT T .
VB 3 Kz 32,95 dBm
47 Ref27 dBm Alt 2048 SWT 100 ms 25702500 GHz
Offset 17 4B
g 011902 dlEm
1

sy L . b e

T | BurREAU]
Start 10 GHz 165 GHz/ Stop 26.5 GHz
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LTE Band 5, Channel Bandwidth 10MHz

881.5MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

REW 300 kHz
VEW 1 MHz
4 Ret 47 dbm A 4048 SWT 100 ms.

[T1] MP MAXH

Offset 17 dB

{ |

T
Start 9 iz 99 5951 MMzl

Marker 1 [T1] REW 1 MHz [T11 MP MAXH Marker 1 [T1]
pr VBW 3 MHz -30.05 dBm
£78.304428 Mriz g7 Ref37 dBm Alt 30d8 SWT 20 ms. 6955000 GHz
Offset 17 dB.
L D1-1902d8m
1
;
o ean - T T

T T T [eurEAU]
[vERITAS | Start 1 GHz 900 MKz/ Stop 10 GHz

Frequency Range : 10GHz~26.5GHz
RBW 1 MHz [T1] MP MAXH Marker 1 [T4]
VEW 3 MHz 3577 dBm
57 Ref27 dBm Att 20 dB SWT 20 ms. 14.840000 GHz
Offset 17 dB
_pp 011002 dBm
~ MM PN TN} . . il 14 heabdls
WMWMMW T TR A O e W e
-73 T T EU
Start 10 GHz. 1.65 GHz/ Stop 26.5 GHz
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LTE Band 5, Channel Bandwidth 10MHz

889.0MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

73

T T T T T
Start 10 GHz 1.65 GHz/ Stop 26.5 GHz

[BuREAU]
VERITAS

REW 300 kHz [T1] MP MAXH Uarker 1 [T1] RBW 1 MHz [T1] MP MAXH Marker 1[T1]
VBW 1 MHZ 39,90 gBm VBW 3 MHz _28.10 dBm
Y ) A 4048 SWT 100 ms. 885001035 MHz 57 ReTS7 dim Alt 30 dB SWT 100 ms 6.955000 GHz
Offset 17 4B Offset 17 dB.
| D1-19.02 dfm
f 1
| D1 -1902 dBem § N
\ P ﬁm_,whmwm.‘mﬁw,\-ﬂwxw-.w\m) MUY MWMWWNWWMNMWMMMW%WWW
= T T T i ¥ r T T [ | e e T T T T
Start 8 kHz 59.5051 MHz/ Stop 1 GHz [vERITAS ] Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range : 10GHz~26.5GHz
RBW 1 MHzZ [T1] MP MAXH Marker 1 [T1]
VBW 3 WHz 3274 dBm
27 Ref27 dBm Alt 20 dB SWT 100 ms 25730000 GHz
Offset 17 dB.
4 D1-1902dem
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Chain 2

LTE Band 5, Channel Bandwidth 10MHz

874.0MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

. Ref 47 dBm ARl 40 d8

REW 300 kHz
VEW 1 MHz
SWT 100 ms.

[T1] MP MAXH

Offset 17 dB

1
. p e de it e o S At sl s b N i \-‘4\«...}.-\'

T
Start 9 iz 99 5951 MMzl

Marker 1[T1]
39,13 dBm
871667822 UMz a7

REW 1 MHz [T1] MP MAXH
VBW 3 MHz
SWT 100 ms.

Warker 1 [T1]
-28.96 dBm
£.970000 GHz

g D1:19.02 dRm

53

T
Start 1 GHz

T T
200 MKz Stop 10 GHz

Frequency Range : 10GHz~26.5GHz

REW 1 Mz MMERAXH ey
VBW 3 Wz _33:30 dBm
o7 Ref 27 dBim Alt 20 4B SWT 100 ms 25.867500 GHz
Offset 17 4B
| 1100248
30 1
N s bl s, MMWM”‘"
N
“ (%_lj
73 vl
T T T
Start 10 GHz 1,85 GHz/ Stop 26.5 GHz
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LTE Band 5, Channel Bandwidth 10MHz

881.5MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

Ref 47 dBm ARl 40 d8

47+

REW 300 kHz
VEW 1 MHz
SWT 100 ms.

[T1] MP MAXH

Offset 17 dB

Marker 1 [T1)
3857 dBm
878334428 MMz a7 Ref37 dBm

Aft 30 dB

REW 1 MHz
VBW 3 MHz
SWT 20 ms

MIIMPHAXH ey )

-28.97 dBm
1.765000 GHz

1 Offset 17 dB
[I
| D1-1902 dfm
1

| 011902 d8m [ |I N
e s et s e «Mv‘-"’ww.w\“-nw’-"wwxj St

53 T T T T T T T rrTTT s T T T T
S2art 9 kHz 999991 MMz Stop 1 GHZ [ VERTTAs] Start 1 GHz 900 MHz/ Stop 10 GHz

Frequency Range : 10GHz~26.5GHz
REW 1 Mz MMERAXH ey
VBW 3 Wz _35.69 dBm
o7 Ref 27 dBim Alt 20 4B SWT 20 ms. 15.665000 GHz
Offset 17 4B
| D1-190248m
30 5
~ At m i e d el
G e e T TR
0 (_lv
73 %_« it
T T T

Start 10 GHz 1,85 GHz/ Stop 26.5 GHz
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LTE Band 5, Channel Bandwidth 10MHz

889.0MHz

Frequency Range : 9kHz~1GHz Frequency Range : 1GHz~10GHz

REW 300 kHz [T1] MP MAXH Marker 1 [T1) RBW 1 MHz [T1] MP MAXH Marker 1[T1]
VEW 1 MHz " 3zs048m VBW 3 MHz _2768d8m
oy et 47 g8 Al 4048 SWT 100 ms 585 00103 Wiz 57 ReTS7 dim Alt 3098 SWT 100 ms 1730000 GHz
Offast 17 08 1 Offset 17 4B

I
20} DL:19.02 diim 1

: ) TR A<,
it ki AN Ak M&\/.WM<M~WM»¢&; bt WWWWM

34 T T T T T T T T T i fGurEAU] 53 T T T T T
Start 9 iHz 99,9991 MHz/ Step 1GHz [VERITAS } Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range : 10GHz~26.5GHz
RBW 1 MHzZ [T1] MP MAXH Marker 1 [T1]
VBW 3 MHz -33.65 dBm
27 Ref27 dBm Alt 20 dB SWT 100 ms 25.812500 GHz
Offset 17 dB.
o | D1-1902dBm
1
; P bbb ”MM«WM
I,WWW
- l ] [ l I [eurcau]
Start 10 GHz. 1.85GHz/ Stop 26.5 GHz
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Chain 3

LTE Band 5, Channel Bandwidth 10MHz

874.0MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

REW 300 kHz [T1] MP MAXH

Uaries 1 [T
VEW 1 MHz kL P
&5 Ref 47 dBm AR 4048 SWT 100 ms. 871 BETEZ2 UMz
Offset 17 dB 1
o |
i
AP RRIPROR T PRV PE U RN T § Y
- T T T T T T T T T i
Seart 9 kM2 95.5991 M2/ Stop 1 GHz

REW 1 MHz [T1] HP MAXH Marker 1 [T1]
VBW 3 MHz -29.07 dBm
57 ReTS7 dim Alt 3098 SWT 100 ms 1750000 GHz
Offset 17 dB
D1 -19.02.d
1
- 4
&3 ; T e

T T T
Start 1 GHz 200 MKz Stop 10 GHz

requency Range : 10GHz~26.5GHz

REW 1 Mz MMERAXH ey
VBW 3 Wz -33.29 dBm
o7 Ref 27 dBim Alt 20 4B SWT 100 ms 25757500 GHz
Offset 17 4B
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30 L

JnTw mhf“’mm

N b g

T o
“ (%_lj
7 T T T T T
Start 10 GHz 1,85 GHz/ Stop 26.5 GHz
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LTE Band 5, Channel Bandwidth 10MHz

881.5MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz

REW 300 kHz [T1] MP MAXH Marker 1 [T1] RBW 1 MHz [T1] MP MAXH Marker 1[T1]
VEW 1 MHz U are7dEm VBW 3 MHz 2968 dBm
4 Bl 47 dm AR 40 dB SWT 100 ms. 883 334987 Wbz 37 Ref37 diim Att 30 dB SWT20ms 1785000 GHz
Offset 17 dB 1 Offset 17 dB.
T
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1
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Start 9 iMz 99,9991 MHZ/ Step 1 GHZ [VERITAS §} Start 1 GHz 900 MHz/ Stop 10 GHz
Frequency Range : 10GHz~26.5GHz
RBW 1 MHz [T1] MP MAXH Marker 1 [T4]
VEBW 3 MHz -36.41 dBm
4 Ref27 dBm Alt 20 dB SWT 20 ms. 14.895000 GHz
Offset 17 dB
_pp 011002 dBm
. .
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LTE Band 5, Channel Bandwidth 10MHz

889.0MHz

Frequency Range : 9kHz~1GHz

Frequency Range : 1GHz~10GHz
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Start 10 GHz

1.65 GHz/

T T
Stop 26.5 GHz

[BuREAU]
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REW 300 kHz [T1] MP MAXH Uarker 1 [T1] RBW 1 MHz [T1] MP MAXH Marker 1[T1]
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