Modulation NR: QPSK - Carrier Bandwidth NR: 10.0 MHz - Channel Position B
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Modulation NR: QPSK - Carrier Bandwidth NR: 15.0 MHz - Channel Position B
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Modulation NR: QPSK - Carrier Bandwidth NR: 15.0 MHz - Channel Position T
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Modulation NR: QPSK - Carrier Bandwidth NR: 20.0 MHz - Channel Position B
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Modulation NR: QPSK - Carrier Bandwidth NR: 20.0 MHz - Channel Position T
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Configuration B

Maximum QOutput Power 22 dBm / Port.

| _ _ _ | Bend Edge (MHz)
Antenna fodulati on Carrier Bandwvidth — —
Channel Position B Channel Position T
A LIE QFSK S0+ O+ 0 MHZ 1942 o+ 14937 H+1942 0.5 1982 H+14987 H+19492 5
A LIE QFSK 00T 0+ 700 MHZ 1935 0+ 1945 0+1955.0 1970 0+ 7980 0+7990.0
A LTE QFSk 15.0+15 0+15.0 MHz 1937 5+1952 5+1967 5 1957 5+1972 5+1987 5
A LTE QFSk 20.0+20 04200 MHz 1940 0+ 1960.0+1980.0 1945 0+1965 0+1985.0
A MR QRS 5.0+5 0+5.0 MHz 1932 541937 541942 55 | 1982 5+1987 5+1992 5
A MR QRS 10.0+10 0+10.0 MHz 1935 0+1945 0+1955.0 1970.0+1980 0+1990.0
A MR QRS 15 0+15.0+15.0 MHz 1937 5+ 1952 5+1967 5 1957 5+1972 5+1987 5
A MR QRS 20.0+20 04200 MHz 1940 0+ 1960.0+1980.0 1945 0+1965 0+1985.0
A LTE + MR QFSk |5.0+5.0+5.0 MHzZ 1932 541937 541942 55 | 1982 5+1987 5+1992 5
A LTE +MNR QPSK [ 10.0+10.0+10.0 MHzZ 1935 0+ 1945 0+1955.0 1970 0+1980.0+1990.0
A LTE + NR QPSK [ 15.0+15 04150 MHzZ 1937 5+ 1952 5+1967 5 1957 5+1972 5+1987 5
A LIE + N QRS | 20 0+20 0+20.0 MHZ 14940 0+ 1960 0+14980.0 1945 (1465 0+19685 0
Remarks

Three carrier transmitter performance is presented. The plot results represent typical radio
performance. Plot data performance for all transmitter ports and channels are on file and

available on request.

Antenna A - Modulation LTE: QPSK - Carrier Bandwidth 5.0+5.0+5.0 MHz - Channel Position B
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Antenna A - Modulation LTE: QPSK - Carrier Bandwidth 10.0+10.0+10.0 MHz - Channel

Position B

Spectrum Analyzer 1 'Spwrummmrz T

Swept SA Swept SA L)
KEYSIGHT o 8¢ M 500 WAl 7208 PNO BestVida [ Type Fomer(RHST | 3 sa.;"
RIS (Comections; OF  Praamp: Off Gate: OF \Trig: Frae Run ;

RL GO wignaso  FreqRet s W Pai Standard IF Gain Low |

INFE: Off Sig Track: O ANNNN N f—777—
i‘sl"’“‘"‘ 'I Ref Lvl Offset 12.00 68 ' I
ScalelDiv 10 dB -

Ref Level 18.90 d2@m L I
Logr——— : = 3 X 2

a0t

1101

"1 —-

iR

-Hitt

411+

T 1.93000 GHz #Video BW 01 kHz*

BW 30 kHz =
e

Document 7169008570 Report 02 Issue 1 Page 74 of 102



Antenna A - Modulation LTE: QPSK - Carrier Bandwidth 10.0+10.0+10.0 MHz - Channel
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Antenna A - Modulation LTE: QPSK - Carrier Bandwidth 15.0+15.0+15.0 MH=z - Channel
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Antenna A - Modulation LTE: QPSK - Carrier Bandwidth 15.0+415.0+15.0 MHz - Channel
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Antenna A - Modulation LTE: QPSK - Carrier Bandwidth 20.0+20.0+20.0 MH=z - Channel
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Antt_enna A - Modulation LTE: QPSK - Carrier Bandwidth 20.0+20.0+20.0 MHz - Channel
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Antenna A - Modulation NR: QPSK - Carrier Bandwidth 5.0+5.0+5.0 MH=z - Channel Position B
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Antenna A - Modulation NR: QPSK - Carrier Bandwidth 10.0+10.04+10.0 MHz - Channel Position
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Antenna A - Modulation NR: QPSK - Carrier Bandwidth 15.0+15.0+15.0 MHz - Channel Position
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Antenna A - Modulation NR: QPSK - Carrier Bandwidth 15.0+15.0415.0 MHz - Channel Position
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Antenna A - Modulation NR: QPSK - Carrier Bandwidth 20.0+20.0+20.0 MHz - Channel Position
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Antenna A - Modulation NR: QPSK - Carrier Bandwidth 20.0+20.0420.0 MHz - Channel Position
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Antt_enna A - Modulation LTE + NR QPSK - Carrier Bandwidth 5.045.0+5.0 MHz - Channel
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Antenna A - Modulation LTE + NR QPSK - Carrier Bandwidth 10.0410.0+10.0 MH2 - Channel

Spectrum Analyzer 1 Speutrunnnahrzerz |

Swept SA ' swept SA
'KEYSIGHT vt °F TooulZ 506 R 2208 PWO DestVide g Type Fomer (RUS]| 3 5 6

L F | Comechons: Of  Preamg. O Gate 01 Trg: Free Run W W

G wigvaso  FeqRet i (S) W Paih Standerd IF Gain: Low |

w NFE: Off Sig Track: Of R
ETSW“"“ Y Ref Lvl Offset 12.90 48 '
Scale/Div 10 dB Ref Level 18.90 dBm |
Log i

aa0}-

1,10¢

11

H I:

M} I

411

at 0

1 = %

1

Center 1.99500 GHz #Video BW 81 KHz* Span 50.00 MHz
#Ras BW.30 kHz

BRI . T
L l 2:3&139.1! |£ iﬁ | ’\!

Antenna A - Modulation LTE + NR QPSK - Carrier Bandwidth 15.0+1

5.04+15.0 MHz - Channel

Spectrum Analyzer 1 Spacirum Analyzer 2 (] |_|I £
o R+ G e o[
'KEYSIGHT bt FF IpulZ 500 #Aen:20dB  PNO;BestWide  [Awg Type Power (RMS) 3 55| T
ETRETi Conectons: OF  Preamg OF  Gale OF Ty Fiee Fun www; ol [Center Frequency | sgipoe ]
GJ Wanado  FregRefnt(S) W P Standord IF Gain. Low | 1930000000GH |
w NFE: Off Sig Track: O AN NN ——e——x=
i ¥ Ref Lvl Offset 12.90 dB lsu_muoupo MHz
[ScalaDi 10 48 Ref Lavel 16.00 dBm 3 swepl Spen
Log v Zoro Span
a0 t + 1 1 | FLISpH
110 — —Ilsu‘tl-‘req
w 1|1_sq5mn_cmar_1z
) 1 e | e i
|Stop Freg
31 i_‘l.‘J_SEDDUOﬂO CHz
Fank - T | AUTO TUNE
Y i - : CFsep
0 | 5000000 Mz
531 g—n:m ——
631 ——
| "quomt
31 -——--|--—-—-—--—- — — IIDHZ
(Center 103000 GHz #Video BV 150 kHz* Span 50.00
%asswma-iz Msms{mq éuﬂ ="
T T Sl
el YN [t B B B [

Document 7169008570 Report 02 Issue 1

Page 83 of 102



Antt_enna A - Modulation LTE + NR QPSK - Carrier Bandwidth 15.0+15.0+15.0 MHz - Channel
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Antt_enna A - Modulation LTE + NR QPSK - Carrier Bandwidth 20.0+20.0+20.0 MHz - Channel
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244

245

2.4.6

TRANCEIVER SPURIOUS EMISSIONS

Specification Reference

FCC CFR 47 Part 2, Clause 2.1051

FCC CFR 47 Part 24, Clause 24.238 (a)
Industry Canada RSS-GEN, Clause 6.13
Industry Canada RS3-133, Clause 6.5
Date of Test and Modification State

01 October 2020 - Modification State 0

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions
Ambient Temperature 24 1°C
Relative Humidity 31.7%

Test Method

All measurements were made in accordance with FCC KDB 971168 DO1.

Each of the 2 bands of the EUT has 4 transmit ports, therefore, the test limits used were
calculated on a worst-case basis accounting for an effective 4 port MIMO configuration. Testing
was performed on this port with a test limit of 43+10log(P) - 10log (4) =-19 dBm

Test Results

Configuration A
Maximum Qutput Power 22 dBm / Port.
Remarks

1. Spurious emissions have been searched for all channel bandwidths and antenna ports.

2. Representative spurious emissions petformance has been presented for all modulations.
3. Plot data performance for all transmitter ports, channel bandwidths, and channel positions
are on file and available on request.
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Modulation LTE: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range
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Modulation LTE: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 3 - Range

12000 to 20000 MHz
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Modulation NR: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 2 - Range

4000 to 12000 MHz

‘Spectum Anayzer | [Spectrum Anayzer
Siept SA

Swept SA

2

+

KEYSIGHT bt 7

RL
W

g Ao

gt Z 50 £
‘Comections: Off

Feien 608

PN Fast
Preamg. OF

Gate OF

FreqRef. ol (S} W Path: Standard IF Gain: Low

NFE: Off

Sig Track: Off

P pr—

¥

g Type: Power (RMS

f 3456
|Tm; Free Run [

i
AN NN N

Ei_SDetﬂllI

|
Scale/Div 10 dB
Log

T

Ref Lvl Offset 27.76 dB
Ref Lavel 20.00 d8m

0.0}

iStart 4,000 GHz
#Res BW 1.0 MHz

A
#Video BW 3.0 MHz*

¥ A Scale
Stop 12,000 é,_,g
Un

g9, ?

Oct 08, 2020
10:33:25 AM !. i

#Sweep~16.0s (16000 pis |

settngs |

ENEK e

00 ey

Modulation NR: QP SK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 3 - Range

Specium Analyzer 1 Spectrum Analyzer 2 m (] (2]
S * G e |
'KEYSIGHT bt FF InpedZ 500 WAlten 0d8  PNO: Fesl [fAvg Type Power (RMS 3 55]f Y
B s ] Corections O Preamgy OF  Gate OF iy Free Run i o Proquency__ | sy ]
g Auto [Freq Ref: Int(3) W Path: Standard IF Gain. High |/ 16.000000000GHz |
w NFE: Off Sig Track: O LRI —,———
- Span
Ypckon 1 Ref Lvl Offset 30.10 dB | 800000000 GHz
Scalaiiv 10 48 Ref Lavel 10.10 d8m =] swept Spen
Log i I Zem Span
100} | Full Span
940 [ Stant Freq
1| 12.000000000 GHz
100 —il| - —
iop Freg
14 | 20.000000000 Gz
M8k =+ — ~— -t = ~ —r— —~— | AUTO TUNE
4981 0 . oF Step
= S ] = " i 810.000000 MHz
S8 Ao
409 _!"an__
|{mqom:
790 ok
L . " ! ¥ Adis Scale
Start 12.000 GHz #Video BW 3.0 MHz" Stop 20.000 Log
#Ros BW 1.0 MHz #Sweop ~16.05 {16000 pts |1 |y |
- T T e —
€90 ?%Ee Jots B8 0E X s |

Document 7169008570 Report 02 Issue 1

Page 89 of 102



Modulation Receiver Spurious - Carrier Bandwicdth 5.0 MHz - Channel Position M - Band 1 -

Range 30 MHz to 1000 MHz
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Modulation Receiver Spurious - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 2 -

Range 1000 to 20000 MHz
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Configuration B

Maximum QOutput Power 22 dBm / Port.

Remarks

1. Spurious emissions have been searched for all channel bandwidths and antenna ports.

2. Representative spurious emissions performance has been presented for all modulations.
3. Plot data performance for all transmitter ports, channel bandwidths, and channel positions
are on file and available on request.
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Modulation LTE: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 2 - Range
4000 to 12000 MHz
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Modulation NR: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range
0.009 to 4000 MHz
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12000 to 20000 MHz

Specium Analyzer 1 [SpecimAnalzer2
Sivept SA Swept SA

+

¥

P pr—

'KEYSIGHT vt #F T Z 06 WAl 008
I ; | Comechons: Of  Preamg. OF

RL == i Aua

W NFE Off

PN Fast
| Gate: 01
FreqRef. Inf (S) W Path: Standard IF Cain: High
Sig Track: Of

;*MTWG:PWEHMS, 3456/ |
i Fme Al g | Selings I
VRN R

Ei_SDetﬂllI

|
Scale/Div 10 dB
Log ¢

T

Ref Lavel 10.10 d8m

Ref Lvl Offset 30.10 dB

Y

o006

90

100§

1)

Wa

490+

) —

£90-

70|

A
(Start 12.000 GHz #Video BW 3.0 MHz*

{#Res BW 1.0 MHz

Stop 20,000

g9, ?

k[ T

#Sweep ~16.05 (16000 é o |

ELEE -

00 ey

Modulation LTE+NR: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 -

Spectrum Analyzer 1 Spactrum Analyzer 2 (&) [ [++7]
S * G e |
'KEYSIGHT bt FF InpedZ 500 WAlten 30dB  PNO: Fest [fAvg Type Power (RMS 3 55]f Y
BL oo | Coneclins: OF  Praang O Gale OF O FRI O FOREIEY | ggppge ]
Alin Ao Freq Ref: int(5) W Path: Standard F Gain, Low /2000004500 GHz. L
w NFE Fud Sig Track OF AN N
- j|épan
Ypckon 1 Ref Lvl Offset 17.33 dB | eeEeiio Gty
Scal/On 10 8 Ref Lavel 31,58 d8m (I sweptspen
Log Y I Zem Span
26} 0 | Fusl Span
116 1 Start Freq
9000 kHz
e | flE=E
SwopFieq
& ¥ | 4000000000 CHz
184 e - | AUTO TUNE
#4 Fsep
il 399899100 MHz
& T Auto
{
484 | E_!"EHT
i A b oyl Frog Offsct
Erpmpnem iy w————» LT ST oke
| — T
Start 9 kHz #video EW 3.0 MHz' Stop 4000 Log
#Ros BW 1.0 MHz #Swoap ~8.01 5 (8000 pis| 1 [y
- T~ T IO
€90 W20 [t N R |

Document 7169008570 Report 02 Issue 1

Page 94 of 102



Document 7169008570 Report 02 Issue 1

Modulation LTE+NR: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 2 -
Range 4000 to 12000 MHz

SpecmmAnalyzer1 |SpecumAnalyzer2 || 4. |_ ' e
Swept SA "&vep( s QI Frequeney v |
'KEYSIGHT »wt °F ToWZ S0 WAl 608 PNOFasl  WhgTpe Ponsr WS 3 5[
ey Conections O Preamp: OF  Gote: O [T Free Rt D o 'setings ]
MignAvo FreqRet Inl(5) W Paih: Standard I Gain: Low | oocoooeocHz [~
W NFE: Ctf Sig Track: Off AN b fm—
Span
E:_s: y Ref Lvl Offset 27.76 dB RS
Scale/Div 10 dB Ref Level 20.00 dBm il
Log Y %[ZeroSpan
10,0} | Fuspan
a0 : St Freg
| 4000000000 GHz
ol , , , | | 4000000000 Gz _
[Stop Freq
2007 T T T T [l e
100 | AUTOTUNE
400 —— AlcFstep
n |800.000000 Mz
]
400} | + -
quD!TSEL
T00} I:H‘h_
1 . e
iStart 4.000 GHz idso BW 3.0 MHz* Stop 12.000
#Ros BN 10z _ #5weep 10,0 (16000 éuﬂ ]
[ | | (B0 %
AR m.u |§1 | 100 e |]S;Wm ET;’“E;

Modulation LTE+NR: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position M - Band 3 -
Range 12000 to 20000 MHz

Specium Analyzer 1 Spectrum Analyzer 2 m |_|I el
Swept SA "wsa. kal IE, Frequeney v |
'KEYSIGHT bt FF InplZ 500 #Alten 08 PNO: Fasl [fAvg Type Power (RMS 3 55]f Y
B s ] Coneclons: O Preamg Of  Gale OF iy Free Run i o Proquency__ | sy ]
Align. Aut Freq Ref: Inl{S) W Path Standard IF Gain. High || 18.000000000GHz |
T} NFE-OF Sig Track: O AN N ——
[ - gspﬂﬂ
Ypckon 1 Ref Lvl Offset 30.10 dB | 800000000 GHz
Scalaiiv 10 48 Ref Lavel 10.10 d8m | | —
Log i I Zem Span
{1004 . T 1 . ¥ | FLISFBTI
940 — _I [Start Freq
|11mmmauz
1987 T e | | ——
| stp Freg
14 : : -- - i - | 20.000000000 Gz
a8 1 T S | 4 T e—r | AUTO TUNE
igg - [cFstep
P —— ————— L | T ||| 800.000000 MHz
508 ?m =
8.9
"quom-.et
798 .DHz
1 | A i
Start 12,000 GHz #Video BW 3.0 MHz" ,_og
?nosewmnm mqsnsnm é
1u»1wm|.'_'_. |'I:| % l | Ifsmwzmmm |

Page 95 of 102



Modulation Receiver Spurious -
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25

251

2.5.2

233

254

2.3.5

2.5.6

FREQUENCY STABILITY

Specification Reference

FCC CFR 47 Part 2, Clause 2.1055
FCC CFR 47 Part 24, Clause 24.235
Industry Canada RSS-GEN, Clause 6.11
Industry Canada RS3-133, Clause 6.3

Date of Test and Modification State

16 October 2020 - Modification State 0

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 26.7°C
Relative Humidity 32.2%

Test Method

All measurements were made in accordance with FCC KDB 971168 DO01.

Test Results

Configuration A

Maximum Output Power 22 dBm / Port.

[I—requency Error (HZJ
Tempereture Voltage Channel Position M- 1962.5 MHz
a0t Ag 0y e [HIF A
0°C 480V D0 3920
0°C 480V DC 37 60
0C 480V D0 37 50
+10°C A0 DC 37.30
+A070C A5 g 3740
+A070C Ag 0y e 3620
+0°C 575V DC 350
0T 50V D0 37.00
A0 480V D0 37.90
T50C 80V D0 3740
H Limit £15 ppm of £2.944 kHz
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Calibration . .

Instrument Manufacturer Type Mo, TE Mo Feriod Bilébratlon
{maonths)

Spectrum Analyzer Keysight PHANID30B WY 57144347 24 2004/2022
Digital Multimater Flule 5 54041218 24 16/11/2020
Thermometer WYY 51 161-264 192595396 24 25102021
FSU Fantrex FRHWWEC-50 E00109862 - OfF on
Attenuator (10dB) Mini-Circuits EWERCTOL 2V + - - O/F Mon
RF Switch Ericsson RARSEW 4 1 - O/F Mon
Switching Control Unit HP T1713A A7A8A0B0876 - 0P Mon
Climate Chamber Burnsco FTC-37P-3-3 07-07 - OfF Won

N/A — Not Applicable
OfP Mon = Output Monitored with Calibrated Equipment
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3.2

MEASUREMENT UNCERTAINTY

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

Test Discipline Frequency / Parameter Tl
Conducted Maximum Peak Output Power 20 MHz to 20 GHz Amplitude +07dE
Conducted Emissions 30 MHz to 20 GHz Amplitude +21dB
Frequency Stability 30 MHz to 2 GHz +50Hz
5 MHz Bandwidth 11547 Hz
} ] ] 10 MHz Bandwicth + 23094 Hr
Occupied Bandwidth Up to 20 MHz Bandwidth -
15 MHz Bandwicth T 34641 Hz
20 MHz Bandwicth + 45188 He
Band Edge 30 MHZ to 20 GHZ Amplitude Hydd
30 MHzZ to 1 GHz +52dB
Radigted Spunous Emissions
1GHz to 40GHz t63dB

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according
to |EC Guide 115:; 2007, clause4.4.3 and4.5.1.
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SECTION §

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ACCREDITED)
Testing Laboratory
Certificate #2955.19

This report relates only to the actual item/fitems tested.

This report does not imply product endorsement by any government, accreditation agency, or TUV SUD
Canada Inc.

Opinions or interpretations expressed in this report, if any, are outside the scope of TUV SUD Canada
Inc. accreditations. Any opinions expressed do not necessarily reflect the opinions of TUV SUD Canada
Inc., unless otherwise stated.

©® 2020 TUV sUD
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ANNEX A

MODULE LIST
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Configuration A

Product Product Mo R-State Sefial No
cTN LPC 102 434/1 R2A T01G495060
LPRI 4470 B25B66 KR 161 QU8 R1B I D3R082/ 1Y
Scotfivare Wersion:

CxP 901 3268/17 Revision: R&4FH
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