Center 2.15500 GHz
HRas EW 1.0 MHz

R9¢A?

Document 7169008570 Report 01 Issue 1

i
#Video BWY 3.0 MHz*

Mkr1 2.155 02 GHz
10217 dBm

Span 40,00 MHz |

Swean 1.04 ms 11200 ots)

e (R 1| % ¥
(11 ‘; | L %,

Page 40 of 102



Configuration A

Maximum Output Power 22 dBm / Port.

. Peak to Average Ratio (PAR) / Output Power
Antenna ' Wodulation | Carrier Bandwicth channel Posiion T
. | PAR I{dB;I Average Fower
dBrmi dBmihHz

A LTE: QPSk 50 MHzZ 927 2153 16.03
B LIk QFSK 2.0 MHzZ - 27153 16.03
o LTE: QFSk 50 MHzZ - 2158 16.03
D LTE: QFSK 5.0 MHz - 21.34 16.03
Total - 27.52 22.05

A LTE: QFSK 100 MHz 926 21.64 13.28
B LTE: QFSK 100 MHz - 21.45 13.28
C LTE: QPSK 10.0 MHz - 2043 13.28
B LIk QFSK 10.0 MHz - 21.21 13.28
Total - 27.23 19.30

A LTE: QPSK 15.0 MHz 9452 21.48 10.99
B LIk QFSK 15.0 MHzZ - 21.19 10.99
C LTE: QFSK. 15.0 MHz - 21.19 10.99
D LTE: QPSK 15.0 MHz - 21.00 10.99
Total - 27.24 17.01

A LTE: QPSK 200 MHz 931 21.46 10.39
B LTE: QPSK 200 MHz - 21.41 10.39
C LTE: QPSK 200 MHz - 2118 10.39
B LTE: QPSK 200 MHz - 21.08 10.39
| otal - 204 1641

A MR QPSK 5.0 MHzZ 916 2162 16.28
B MR QPSK 5.0 MHz - 21.54 16.28
C MR QPSK 5.0 MHz - 21.71 16.28
D NR: QFSK 5.0 MHzZ - 21.46 16.28
Total - 27860 22.30

A MR QRS 10.0 MHz 918 2169 13.25
B MNR: QFSK 100 MHz - 21.50 1325
C NR: QFSK 10.0 MHz - 19.33 1325
D MR QPSK 10.0 MHz - 21.26 1325
| otal - 2108 1427

A MNR: QFSK 150 MHz 929 2273 12.52
B MR QPSK 15.0 MHz - 2255 12.52
[ MR LIPS T5.0 MHz - 22343 1252
B NR: QFSK 15.0 MHz - 22.34 12.52
Total - 28.51 18.54

A NR: QFSK 200 MHz 9.85 21.73 10.29
B NR: QFSK 200 MHz - 21.34 10.29
C MR QPSK 200 MHz - 2118 10.29
D MR QPSK 200 MHzZ - 21.01 10.29
| otal - 21 1631
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Antt_enna Port A Carrier Power - Modulation LTE: QPSK - Catrier Bandwidth 5.0 MHz - Channel

SpecumAnalyzer 1 [SpecumAnalzer2 || 3 |_ Bz
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215t fFreqorfset ‘
35 o |
41:5 T
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Specirum Analyzer 1 Spemunmmmsrz |
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Antenna Port A PSD - Modulation LTE: QPSK - Carrier Bandwidth 5.0 MHz - Channel Position

I
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Antenna Port A Carrier Power - Modulation LTE: QPSK - Carrier Bandwidth 10.0 MHz - Channel
Posttion T

Specirum Analyzer 1 Spemunmmmsrz |
|Channel Power 81\091
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Ant(_er)na Port A Pk-Av Ratio - Modulation LTE: QPSK - Carrier Bandwidth 10.0 MHz - Channel
Position T

126316 PM
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Antenna Port A PSD - Modulation LTE: QPSK - Carrier Bandwidth 10.0 MHz - Channel Position

‘Spectrum Analjzer 1 J[Spectrun Anayzer 2 |I|
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'KEYSIGHT it RF TrulZ 800 Aten %88 PNO Fesl T Type Poer RUSY T35 5

I graas Conectons: O Preamg O Gale O [Hai. 100100 i

BLo ™% igwass  FreqRet (S) M Pah: Standard IF Gain: Low Machn . AHWWHY

i NFE Off Sig Track O | ARAAR A

E‘_Sm ! Ref Lvi Offset 13,60 d8

Scale/Div 10 dB Ref Level 3863 dBm

Log Y

picfc = [iE

186+ t o

A58 T s :

137

A4

21

314

a“m-_—— = |
S1Af

Center 2.19500 GHz Wideo BIV 3.0 Miz* ' ' Span 20.00 MHz
all | Oct 10, 2020 | 00| ¥
LG b1 I o5 8
Antenna Port A Carrier Power - Modulation LTE: QPSK - Carrier Bandwidth 15.0 MHz - Channel
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2 Metrics L

Total Channe! Power 2148 dBm /225 MHz
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Antt_enna Port A Pk-Av Ratio - Modulation LTE: QPSK - Carrier Bandwicdth 15.0 MH2 - Channel

Position T

Document 7169008570 Report 01 Issue 1

Specirum Analyzer 1 ' Spectrum Analyzer 2 +
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Antenna Port A Carrier Power - Modulation LTE: QPSK - Carrier Bandwidth 20.0 MHz - Channel
Posttion T
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Antenna Port A PSD - Modulation LTE: QPSK - Carrier Bandwidth 20.0 MHz - Channel Position
I

‘Spectrum Analjzer 1

,|Spectnam Arayzer 2 |I|
Sivept SA Swept SA LT
'KEYSIGHT it RF TrulZ 800 Aten 3248 PNO Fesl Vo Type Pone OS] 3 5 o
I gy Conectons. OF  Freamp O Gate OF [Hai. 100100 e
BLo ™% igwass  FreqRet (S) M Pah: Standard IF Gain: Low Machn . AHWWHY
i NFE Off Sig Track O | ARAAR A
" |
E‘_Sm ! Ref Lvl Offeot 13.60 d8
Scale/Div 10 dB Ref Level 3534 dBm
Log Y
%3 i (in
153 T Q
aM| ! =
466
147
247
W7
@ - —_ - —_— -
7T
Center 213000 GHz #Video BW 3.0 MHz* Span 40.00 MHz
all | Ot 10, 2020, H CI00| ™ #
g9l 2% o5 8
Antenna Port A Carrier Power - Modulation NR: QPSK - Carrier Bandwidth 5.0 MHz - Channel
Spectrum Analyzer 1 Spectrum Analyzer 2 (] [ £
Gharnel Potrer "wsa. ki |g| Frequency 1 :J
Tpul RF InputZ 500 [Attsn 2848 Mg Free Run | Center Frea, 2167500000 GHz IF
-':finiﬂl Conecfons: OF  Preamg' OF  Gale OF  uglHoid 1001100 |Center Frequency | satings ]
Mgn Ao FreqRel Inl(8) W Path Standerd 4 Gain'Low  Radio Std' Nane |21975000006Hz |
w NFE Off PN Fast | | b
[ Span
1 Gregh 1 Ref Lvl Offset 13.60 d8 | M o
SealwDiv 10.0 68 Rof Valua 18,67 d@m ;
Log - . : ||:CF Step
st | I — oo
gk — s u— ~ Ao
' Man
al [ | | | I | Men
24 ! ! Freq Offsel
13 ! | |0Hz
413 o —
513 -t -
g L g | i i e
Centar 2197500 GHz mmqs&mw Span 10 MHz
EW 51,000 kHz Sweep 4.80 ms (1200 pis)|
2 Metrics L
Total Channe! Power 21.62d8m 7,50 MHz
Total Pawer Spectral Densty 4713 6Btz
- e Tl
908 ? %m0 JESHLUE N

Document 7169008570 Report 01 Issue 1 Page 48 of 102



Antenna Port A Pk-Av Ratio - Modulation NR: QPSK - Carrier Bandwidth 5.0 MHz - Channel
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Antt_enna Port A Carrier Power - Modulation NR: QPSK - Carrier Bandwidth 10.0 MHz - Channel
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Ant(_er)na Port A Carrier Power - Modulation NR: QPSK - Carrier Bandwidth 15.0 MHz - Channel
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Antt_enna Port A Pk-Av Ratio - Modulation NR: QP SK - Carrier Bandwidth 15.0 MH2 - Channel

Position T
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Antenna Port A Carrier Power - Modulation NR: QPSK - Carrier Bandwidth 20.0 MHz - Channel
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Antenna Port A PSD - Modulation NR: QPSK - Carrier Bandwidth 20.0 MH2z - Channel Position
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Configuration B

Maximum Output Power 22 dBm / Port.

| Peak to Average Ratio (PAR) { Output Power
Antenna MWodulation Carrier Eandwidth | Channel Posiion M
PAR I{dB]I | Average oy er
dBrm dBrmitiHz

A LTE: QP3k 5.0+5.0+50 MHz - 21.51 -
B LI E: QPS5 2. 0+5.0+5.0 MHzZ - 2162 -
o LTE: QP3k 5.0+5.0+50 MHz - 2049 -
D LTE: QF3SK 5.0+50+50 MHz - 21.51 -

Total - 27.33 -
A LIE QFSK 10.0+10.0+10.0 MHz - 21,69 -
B LTE: QFSk 10.0+10 0+10.0 MHz - 21.31 -
C LTE: QFSk 10.0+10.0+10.0 MHz - 20060 -
D LTE: QPSkK 10.0+10.0+10.0 MHz - 2117 -

Total - 27.23 -
A LIE: QPSR T0. 0715 0+15.0 MHz - 2234 -
B LIE: QPSR T0. 0715 0+15.0 MHz - 223 -
C LTE: QPSK 15 0+15 04150 MHz - 21.88 -
D LTE: QPSK 15.0+15.0+15.0 MHz - 22.24 -

Total - 28.23 -
A LIE QPS5 20.0+200+20.0 MHz - 2208 -
B LTE: QFSkK 20.0+20.0+20.0 MHz - 22.01 -
C LTE: QPSkK 20.0+200+20.0 MHz - 21.66 -
D LTE: QFSK 20.0+20 0+20.0 MHz - 21.92 _

Total - 279 -
A MR QPSK 50+5.0+50 MHz - 2256 -
B MR QPSK 50+50+50 WHz - 2277 -
C MR QPSK 5.0+5 0+50 MHz - 21.81 -
D MR QPSK 5.0+5.0+50 MHz - 2259 -

Total - 28.47 -
A MR QPSK 10.0+10.0+10.0 MHz - 2211 -
B MR QPSK 10.0+10.0+10.0 MHz - 2211 -
[ MNHE QFSK 10.0+70 0+10.0 MHz - 21.60 -
B MR QPSK 10.0+10.0+10.0 MHz - 2211 -

Tatal - 28.01 -
A MR QPSK 15.0+15 0+15.0 MHz - 2270 -
B MR QPSK 150415 0+15.0 MHz - 22.59 -
[ MR LIPSk T0. 0715 0+15.0 MHz - 21.81 -
B MR QP SK 15.0+15.0+15.0 MHz - 22.25 -

Total - 28.37 -
A MR QPSK 20.0+200+20.0 MHz - 21.66 -
B MR QPSK 20.0+20 0+20.0 MHz - 21.72 -
L MR QPSK 20020 04200 MHzZ - 2110 -
B MR LFPSHK 20.0+20 0+20.0 MHz - 21,46 -

Total - 27.51 -
A LIE + MK QFSK 5 0+5 0+5 0 IHzZ - YR -
B LTE + MR QFSkK 50+50+50 WHz - 22.43 -
C LTE + MR QFSkK 50+50+50 WHz - 21.40 -
D LTE + MR QPSK 5.0+5 0+50 MHz - 22.25 -

Total - 28.19 -
A LIE+ MR QFSK | 10.0+10 0+10.0 MHZ - 2205 -
B LTE + MR QPSK | 10.0+10 0+10.0 MHz - 22.20 -
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C LTE + MR QPSK | 10.0+10.0+10.0 MHZ - 2171 -
D LTE + NR: QPSK | 10.0+10.0+10.0 WMHz - 2221 -

Tatal - 28.13 -
A LTE + NE: QPSK | 15.0+15.0+15.0 MHz - 22.42 -
B LTE + NR: QPSK | 15.0+15.0+15.0 MHz - 22,27 -
C LTE + NR: QPSK | 15.0+150+15.0 MHz - 19.57 -
D LTE + NR: QPSK | 15.0+150+15.0 MHz - 2206 -

Tatal - 2774 -
A LIE + N QAPSK | 20 0+20 0+20.0 WHzZ - 2230 -
B LTE + MR QPSK | 20 0+20.0+20.0 MHz - 22.09 -
C LTE + NR: QPSK | 20 0+20.0+20.0 tMHz - 2173 -
D LTE + MR QPSK | 20 0+20.0+20.0 MHz - 21.97 -

Tatal - 28.07 -

Remarks

1. Three carrier transmitter performance is presented.

2. The plot results represent typical radio performance across all channels.

3. The highest power transmitter configuration is presented for compliance.

4. Plot data performance for all transmitter ports and channels are on file and available on
request.
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Antenna A - Modulation LTE: QPSK - Carriet Bandwidth 10.0 MH2 - Channel Position M

Specinum Analyzer 1 | Spectrum Anaiyzer 2 |I|

Charnel Power SA .

KEYSIGHT ot R TOMZ S0 Aen 2608 g FreeRun  [Genter Freq 2 125000000 Gz

T Conections O Proang: O Gato OF vglHaid 100011000

Mgn g FreqRet IM(S) W Palh Standard 5 Gain Low  Redio Std Nane

w NEE Of EPNO. Fast

o

Ymh 1 Ref Lv] Offset 13,60 0B

Scaleion 10,0 08 Ref Value 1393 d&m

Log

193

A7} ——= =

461

21t

W1

461}

561} =<

61— — -~ —}- — — —- ~ B
gl
{Canter 2.12500 G #Video BW 300,00 kHz* Span 60 Nz|

EW 100,00 kHz Sweep 7.52ms (2400 pts)

2 Metncs l

Total Channel Power | 21,6908/ 500 Mz

Total Power Spectral Densty 8530 EnHz

el R 0| W #
q - J 11:48:21 AM |£ (b ]| |£|_|:|_!-!\!

L

Antenna A - Modulation LTE: QPSK - Carrier Bandwidth 15.0 MHz - Channel Position M

SpedrumAnaP/za(T |Spectrum Anaiyzer 2 H?‘
KEYSIGHTW RF MZ 500 Allon 2408 g FreeRun  |Cenllar Freq, 2155000000 GHz
B e ] Comctions: OF  Preamg: OF Gty OF o 10001000
Adign Aasy [Freq Ref: inf (S} [WW Path Standard # Gain Low  |Radio Std Nane
,.':! NFE: Of HPNO: Fast
16mh i Ref Lv] Offset 13,60 d8
Srala/Div 100 48 Pod Ualus 1401 d@m
Log—
401+
160
260t
360}
460
S60 SEC——
86,0}
TA0F
{Center 2.15500 GHz #Video EW 470.00 KHZ Span 90 MHz
BW 150.00 kHz Sweep 4,96 ms (2400 pts)
2 Metnics: |'|
Total Channel Power zzasmmesum
Total Powes Spectral Densty, 55,74 cBmikz
| 8] UD Y
€50 ?SEEe o ¥

Document 7169008570 Report 01 Issue 1

Page 57 of 102



Antenna A - Modulation LTE: QPSK - Carriet Bandwidth 20.0 MH2 - Channel Position M
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Antenna A - Modulation NR: QPSK - Carrier Bandwidth 10.0 MHz - Channel Position M
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Antenna A - Modulation NR: QPSK - Carrier Bandwidth 20.0 MHz - Channel Position M
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Antenna A - Modulation LTE+NR: QPSK - Carrier Bandwidth 10.0 MHz - Channel Position M
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Antenna A - Modulation LTE+NR: QPSK - Carrier Bandwidth 20.0 MHz - Channel Position M
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2.2

2.21

222

2.23

2.24

2.2.5

2.2.6

OCCUPIED BANDWIDTH

Specification Reference

FCC CFR 47 Part 2, Clause 2.1049
FCC CFR 47 Part 27, Clause 27.53
Industry Canada RS3-GEN, Clause 6.7
Date of Test and Modification State

13 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 23.5°C

Relative Humidity

Test Method

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

31.3%

The Spectrum Analyser RBW was configured to be at least 1% of the channel bandwidth of the
carrier to be measured.

Test Results

Configuration A

Maximum Output Power 22 dBm / Port

RFesult (MHz)
Modulation Carrier Bandwidth Channel Bandwidth
Decupied Bandwidth -26 dB Bandwidth
LTE: QPSK LTE: 5.0 MHz 443 469
LTE: QPSK LTE: 100 WHz 5.91 929
LTE: QPSK LTE: 15.0 MHz 13.40 1400
LTE: QFSk LTE: 200 MHz 17.82 18.48
MR QFSK MR 5.0 MHzZ 446 474
MR QP Sk MR 100 MHZ 9.28 965
MR QPSK MR 150 MHZ 14.11 1461
MR Sk MNE 20 0 MHZ 14924 2012
Remarks

Representative occupied bandwidth performance results presented. Plot data performance for

all transmitter ports and channel positions are on file and available on request.
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23

231

2.3.2

233

234

235

2.3.6

BAND EDGE

Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 27, Clause 27.53 (h)
Industry Canada RS3-139, Clause 6.5
RSS5-170, Clause 5.4

Date of Test and Modification State

13 and 14 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 22.8-23.5°C
Relative Humidity 31.3-33.1%
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 Output Power 22 dBm / Port

| | Band Edge (MHz)
Wodulation arner Bandwidth — —
Channel Position B Channel Position T
LTE: QFSkK LTE: 5.0MHz 21125 21975
LTE: QPSK LTE: 10.0 MHz 2,150 21950
LI E: QPSk LIE 190 MHZ 21185 21925
LTE: QPSkK LTE: 200 MHz 21200 2,190.0
MR QPSK MR 5.0 MHZ 2,125 21975
MR QPSK MR 10.0 MHz 21150 2,195.0
MR QPSK MR 150 MHZ 2175 21925
MR RSk T 200 MHZ 2,1200 2,1490.0
Remarks

1. Band edge data was captured from the transmit port with maximum measured power.
2. Worst case band edge data presented.
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Modulation LTE: QPSK - Carrier Bandwidth LTE: 5.0 MH2 - Channel Position B
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Modulation LTE: QPSK - Carrier Bandwidth LTE: 10.0 MH2 - Channel Position B
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Modulation LTE: QPSK - Carrier Bandwidth LTE: 15.0 MH2 - Channel Position B
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Modulation LTE: QPSK - Carrier Bandwidth LTE: 20.0 MH2 - Channel Position B
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