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DFT-s-OFDM Module A
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©04:24:10 02.04.2022
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG102919-05M

DFT-s-OFDM Module A

NR Band n261 / 200MHz / QPSK

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

Ref Level 3837 dBm  Offset 442008

Mode Auto Sweep

6L

Count 100/100

1 Spurious Em

Ref Level 38.37 dBm  Oftset 4420 d8

Mode Auto Sweep

SGL
Count 100/100

30 Line _SPUR|OUS_LINE_ABS_0q2 o -
2 20 dBmr
10 dBer
0 dim il 0t m
SPURIOUS LINE TABS 002 T ‘ SPLRIOUS HME ARS 007 ‘ ‘
0 J 20 ;
” P S . f"l ™
iy
Mt
40 = N, -40 R e e W P—
50 dBrmy 50
CF 26.0GHz 40005 pts 200.0 MHz/ Span 2.0 GHz | | [cF 28.0 GHz 40005 pts 200.0 MHz/ ~ Span20GHz
2 Result Summar 2 Result Summar
27.000 GHz 27.480 GHz 1,000 MHz 27.a7!sa!uz -31.53 dBm 1853 dB 27,000 01t 27450 Gt 000 it 27,451 09 GH: 4247 dB 3947 dB
27.480 GHz 27,500 GHz 1,000 MHz 27.49993 GHz 2282 dBm 17.82 B 7280 oy 7800 CHy 1000 MHe 2748023 CHe 42,50 dBm 378048
27500 GHz 28350 GHz 1,000 MHz 2758493 GHz 238 dBm 4762 dB a0 Ch e 35950 CHe 1 000 Mt 2823840 GHz 2559 dBm 4741 dB
28.350 GHe 28370 GHe 1,000 Mz 28.35415 GHz 4327 dBm 3827 dB g BT 000 M 3835384 GHz 2823 dBm 2343 di
28370 Gz 29.000 GHz 1.000 MHz 2859590 GHz -41.28 dBm -28.28 d& 28370 GHz 39,000 GHz 1,000 MHz 2837079 GHz -30.98 dBm -17.98 dB
oty D U050 ey D O
19:20:11 27.04.2022 23:04:28 27.04.2022
6 o [ |
Ref Level 33.37 dBm  OfMfset 442048 Mode Auto Sweep SGL Reflevel 33.37 dBm  Offset 442048 Mode Auto Sweep SGL
Count 100/100 Count 100/100
Limnit Chy Uit :P 'Fl, 5 5 PSS
o e ans ine _5pURloUS LINe_aBs_od2 Phss
30 gline.SPURloUs e ses o
20 20 B
10 dBer
0dBm e 0.dBs
SPURIOUS_LINE TABS 002 SPURIOUS_HINE ARS D02 ‘
20 20 t
30 -30
. Wl
a0 - a0 e
50 dBrr -50
CF 26.0GHz 40005 pts 200.0 MHz/ Span 2.0 GHz | | [cF 28.0 GHz 40005 pis 200.0 MHz/ Span 2.0 GHz
[ e et T W T e el T || e
27.000 GHz 27.480 Ghz 1.000 MHz 27.47628 GHz -33.07dBm 2007 dg 27.000 Gh 27.480 Gh 1.000 MH: 27.38321 GH; -42.40 dB .40 o
37,480 GHz 37,500 GHz 1,000 MHz 27.49989 GHz 26,73 dBm 2173 dB 37480 GHa 37500 GHa 1,000 Mita 3749039 GHe 4285 dBm 37.85 dB
27500 GHz 26350 GHz 1,000 Mz 27.58538 GHz 0.82 dBm 4918 dB 7500 Ct 28950 Cis 1000 Mt 2824363 GH2 1,60 dBm 40 di
26350 GHz 26370 Gz 1,000 Mz 28.35129 GHz 4330 dBm -3830dB 28350 GHz 28370 GHz 1,000 MHz 2835279 GHz -31.02 dBm 26.02dB
28370 GHz 29,000 GHz 1000 Mz 23.61920 GHz 41.23 dBm ~28.23 d8 28370 GHz 75,000 GHz 1.000 MHz 28.37897 GHz -33.93 dBm 20.93 dB
PR
N B [ P

19:17:52 27.04.2022

23:03:23 27.04.2022
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ssamonias. FCC RADIO TEST REPORT Report No. : FG102919-05M

DFT-s-OFDM Module A

NR Band n261 / 200MHz / 64QAM

Lowest Band Edge / Full RB Highest Band Edge / Full RB

| e : |
Ref Level 3837 dBm  Offset 542008 Mode Auto Sweep 6L
Count 100/100
(BT 1 Avg

Ref Level 3837 dBm  Offset 442008 Mode Auto Sweep 6L
Count 100/

1 Spurious Emissions

e [ <
SPUR|OUS_LINE_ABS_0Q2 ehss Line _SPUROUS_LINE_A
Line _SPUR|OUS_LINE_ABS_0X s 30 By i

30

20 B

10

0 dBrmr T + 0 r“
P—

SPURIOUS UINE ABS 002 1 H-T — SPUMOUS tINE ABS 002

220 | -20

-30 ,J L -30

20 S 40 dom——} / l"---—«\_

— B—
50 dBr T T 50 dir
CF 28.0 GHz 40005 pts 200.0 MHz/ Span 2.0 GHz | | |CF 28.0 GHz 40005 pts 200.0 MHz/ Span 2.0 GHz
2 Result Summar 2 Result 5ummli I
27.000 GHz 27.480 GHz 1.000 MHz 1747700!": -35.95dBm -22.35 dB 27.000 GHz 27.480 GHz 1.000 MHz 27.41727 GHz -42.47 dBm -29.47 dB
27.480 GHz 27.500 GHz 1.000 MHz 27.50000 GHz -29.23 dBm -24.23 dB 27480 GHz 27500 GHz 1.000 MHz 27.48082 GHz -42.68 dBm -37.68 dB
27500 GHz 26350 GHz 1,000 MHz 2758671 GHz 111 dBm -51.11 dB 37500 GHe 28350 GHz 1,000 Mz 2823697 GHz 0,65 dBm -50.65 dB
26350 6Hz 6370 6Hz 1.000 MHz 2835102 GHz -43.16 dBm 3816 dB 36350 GHz 38370 GHz 17000 MHz 2835001 GHz 34,90 dBm 2991 dB
28370 GHz 29.000 GHz 1.000 Mz 2860944 GHz 4113 dBm 2813 d8 28370 GHz 29.000 Gz 1.000 MHz 28.374 88 GHz -38.13 dBm -25.13 dB
oty DN o V0NN oty N o
19:15:3% 27.04.2022 23:02:35 27.04.2022
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG102919-05M

CP-OFDM Module A

NR Band n261 / 50MHz / QPSK

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

Ref Level 29.70 dBm  Offset 44,2008

Mode Auto Sweep

Ref Level 29.70 dBm  Oftset 4420 d8 Mode Auto Sweep

(BT

Uine _SPUR|OUS_LINE_ABS_0q2
10
0 dBmr- 0 dBar T
10 dier -1
SPURIOUS_LINE_ ABS 002 SPURIOUS_LINE ABS 002
-20 T l
L /
v / ) . / by
ik I— . WSy S P — - AR V) F—
50 dBmr 50
-60 60
CF 28.0 GHz 40005 pts 200.0 MHz/ Span 2.0 GHz | | |CF 28.0 GHz 40005 pis 200.0 MHz/ Span 2.0 GHz
2 Result Summar 2 Result Summar
27.000 GHz 27.495 GHz 1.000 MHz 1745185!H: -26.89 dBm -13.89dB 27.000 GHz 27.495 GHz 1.000 MHz 27.36352 GHz -43.74 dBm 30.74 dB
27.495 GHz 27.500 GHz 1.000 Mz 27.49988 GHz -18.50 dBm -13.50 dB 27.495 Gz 27.500 GHz 1000 Mz 27.49570 GHz -44.08 dBm 39.08 dB
27500 GHz 26350 GHz 1,000 MHz 2752485 GHz 6.60 dBm -43.40 dB 37500 GHe 28350 GHa 1.000 MHz 33902 GHz 5,63 dBm 37 di
26350 6Hz 26355 GHz 1.000 MHz 2835148 GHz -44.04 dBm -39.04 dB 36350 GHz 3835 GHz 1,000 MHz 35008 GHz 1953 dBm 1453 dB
28355 GHz 29.000 GHz 1.000 Mz 28.55920 GHz -40.13 dBm 27.13 d8 28355 GHz 29.000 Gz 1.000 MHz 2835581 GHz -28.30 dBm 1530 dB
= B B
04:52:48 01.04.2022 03:17:14 02.04.2022

NR Band n261 / 100MHz / QPSK

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

Ref Level 39.70 dBm  Offset 44,20 4B

Mode Auto Sweep saL Ref Level 3970 dBm  Offset 44.20 08 Mode Auto Sweep sl
Count 100/100 Caunt 100/100
1 Spuriaus Emissions 1 Spurious Emissions.
Line _5PUR|OUS_UNE_ABS_ 042 Phas wine _sPURJouS_LNe_A8s_odz

30

20

10 dBmr- 10 dBer

0 dber 1 0

SPURIOUS_tINE ABS 002 ‘ SPLIBIOUSHNE ABS 002

=20 J -20

30 0 J |

[T i reremtmsm e = \ — N

50 50

CF 26.0 GHz 40005 pts 2000 MHz/ Span 2.0GHz | | [CF 28.0 GHz. 40005 pis 200.0 MHz/ Span 2.0 GHz

%——*—— T
27.000 GHz 27.430 GHz 1.000 MHz 27.48571 GHz -28.75dBm -15.75 dB 27.000 GHz 27.490 GHz 1.000 MHz 27.35887 GHz -38.02 dBm 25.02 dB
27490 GHz 27500 GHz 1.000 MHz 2749979 GHz -2 - 27,490 GHz 27500 GHz 1000 MHz 49013 GHz -38.78dBm 3378 dB
27500 GHz 26350 GHz 1.000 MHz 27.53744 GHz 09 dB 37500 GHe 28350 GHa 1,000 MHz 2830372 GHz 275 dBm 47258
28350 GHz 28.360 GHz 1.000 MHz 2835206 GHz 28.350 GHz 28.360 GHz 1.000 MHz 35011 GHz -23.61 dBm 18,61 dB
28360 GHz 23.000 GHz 1000 Mz 2857253 GHz 28360 GHz 29.000 Gz 1.000 MHz 28.36656 GHz -31.38dBm 18.38 dB

ey D S U
05:37:34 01.04.2022 04:29:21 02.04.2022
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG102919-05M

CP-OFDM Module A

NR Band n261 / 200MHz / QPSK

Lowest Band Edge / Full RB

Highest Band Edge / Full RB

Ref Level 3837 dBm  Offset 442008

1 Spurious Emissions

Line _SPUR|OUS_LINE_ABS_0X

Mode Auto Sweep

6L

Count 100/

Ref Level 38.37 dBm  Oftset 442008

[ T
Line _SPUROUS_LINE_A
30 dBr T

Mode Auto Sweep

6L

Count 100/100

(BT 1 Avg

SPURIOUS _LINE_ABS 002

30

20 B
10

0 dim 0

SPURIOUS_LINE AR5 D02

19:27:34  27.04.2022

23:06:02 27.04.2022

20 ! 20 dbs I
» J \ w o) \
el
/ —
40 40 dBmr = S —— 1 -
50 dBr 50 dir
CF 28.0 GHz 40005 pts 200.0 MHz/ Span 2.0 GHz | | |CF 28.0 GHz 40005 pts 200.0 MHz/ Span 2.0 GHz
2 Result Summar 2 Result Summar
27.000 GHz 27.480 GHz 1.000 MHz 1747!84!": -30.59 dBm -17.59dB 27.000 GHz 27.480 GHz 1.000 MHz 27.41823 GHz -42.63 dBm 29.63 dB
27480 GHz 27.500 GHz 1.000 Mz 27.49984 GHz -25.17 dBm -20.17 dB 27.480 GHz 27.500 GHz 1000 Mz 27.48598 GHz -42.91 dBm 37.91 dB
27500 GHz 26350 GHz 1,000 MHz 2757887 GHz 026 dBm 50.26 dB 37500 GHe 28350 GHz 1000 MHz 2822905 GHz 0.24 dBm 4976 dB
26350 6Hz 6370 6Hz 1.000 MHz 2835294 GHz -43.37 dBm -38.37 dB 36350 GHz 8370 GHz 1,000 MHz 28.35047 GHz 2777 dBm 2377 dB
28370 GHz 29.000 GHz 1.000 Mz 2861794 GHz -41.43 dBm 2843 dB 28370 GHz 29.000 Gz 1.000 MHz 2837362 GHz -30.51 dBm 17.51 dB
T T
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SPORTON LAB.

FCC RADIO TEST

REPORT

Report No. : FG102919-05M

Spurious Emission

NR Band n261 (30MHz-1GHz)

Horizontal

Date: 2022-05-07

4 Level (dBm)
-3.8
13
7.5
-31.3
-45.
-58. 1
-T2 i L L
WWWW
6.3 ﬂ hy I‘m J‘M‘Nm il
WL i
%30 100 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Site : 03CH10-HY
Condition : -13 EIRP_WO HORIZONTAL
Project :102919-05
1n261 MB
Over Limit
Freq Level Limit Line
MHz dBm dB dBm
1 551.86 -59.00 -46.00 -13.00
Vertical
1 Level {dBm) Date: 2022-05-07
-3.8
-13
-17.5
-31.3
-45.
-58.4
1
-T2.5] * | ot |
! okttt M
Lﬂ M "[w’“w Ll M"JLM
86.3h—HA Ml
-10 30 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Site 1 03CHI10-HY
Condition :-13 EIRP_WOQ VERTICAL
Project :102919-05
:n261 MB
Over Limit
Freq Llevel Limit Line
MHz dBm dB dBm
1 166.77 -67.01 -54.61 -13.00

TEL: 886-3-327-0868
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samanias. FCC RADIO TEST RE

PORT Report No. : FG102919-05M

NR Band n261 (1GHz-18GHz)

Horizontal

Level (dBm}

Date: 2022-05-06

e AR S

1000
Site

Condition
Project

Freg

MHz

4000. 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency {(MHz)
1 03CHIO-HY
: -13 EIRP_WO HORTZONTAL
1 102919-05
1n261 MB
Over Limit
Level Limit Line

dBm dB dBm

1 8786.00 -41.80 -28.80 -13.00

Vertical

Level (dBm)

Date: 2022-05-06

-40.4

70

1000

Site
Condition
Project

4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)

: 03CHI0-HY
:-13 EIRP_WQ VERTICAL
:102919-05

1 n261 MB

Freg
MHz

1 8786.00

Over Limit
Level Limit Line

dBm dB dBm

-41.28 -28.28 -13.00
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG102919-05M

Spurious emission between 18GHz to 40GHz worst case plot is reported as following.

DFT-s-OFDM Module A

NR Band n261 QPSK (18-40GHz)

Lowest Channel / 50MHz

Lowest Channel / 100MHz

RefLevel 19,30 dBm  OMset 4420 30

Mode Auto Sweep saL
Count 100/100

10 4B

RefLevel 19,30 dBm  OMset 4420 30 Mode Auto Sweep saL

Count 100/100

10 4B

o

o

SPURIOUS URE R8s 062

SPURIOUS URE R8s 062

30 dBm

30 dBm

| A e PN A A midt]

70 dBim:

3.0 GHz £4002 prs 23 GHal 0.0 GHz

70 dBim:

26.98355 GHz
37.39257 GHz

2829 dBm
-33.57 dBm

Reody

18000 GHz

27,000 GHz
40,000 Gy

1,000 MHz
1,000 MHz

29,000 GHz

PRCTTET
oo

04:50:10 01.04.2022

05:34:55 01.04.2022

3.0 GHz 23 GHal 0.0 GHz

2742 dBm
-34.51 dBm

Reody

26.52006 GHz
37.42660 GHz

27,000 GHz
40,000 Gy

1,000 MHz
1,000 MHz

PRCTTET
s

Middle Channel / 50MHz

Middle Channel / 100MHz

RefLevel 19,30 dBm  OMset 4420 30

Mode Auto Sweep saL

RefLevel 19,30 dBm  OMset 4420 30 Mode Auto Sweep saL

SPURIOUS URE R8s 062

SPURIOUS URE R8s 062

30 dBm

30 dBm

MWW

70 dBm

3.0 GHz 23 GHal 0.0 GHz

26.91942 GHz
29.001 20 GHz

-34.58 dBm
-35.15 dBm

Reody

27,000 GHz

1,000 MHz
1,000 MHz

40,000 Gy

PRI
 Tmsam

01:52:10 02.04.2022

70 dBm

3.0 GHz 23 GHal 0.0 GHz

26.89524 GHz
29.02561 GHz

27,000 GHz
40,000 Gy

1,000 MHz
1,000 MHz

Reody

PRI
 Tmsin

02:52:41 02.04.2022

Highest Channel / 50MHz

Highest Channel / 100MHz

RefLevel 19,30 dBm  OMset 4420 30

Mode Auto Sweep saL
Count 100/100

RefLevel 19,30 dBm  OMset 4420 30 Mode Auto Sweep saL

Count 100/100

Ine _SPURIOUS_UNE_ABS_ 02
10 4B .

o

SPURIOUS URE R8s 062

SPURIOUS URE R8s 062

30 dBm

30 dBm

MWW

MW%

70 dBm

3.0 GHz 23 GHal 0.0 GHz

26.83899 GHz
30.52637 GHz

18000 GHz

27,000 GHz
40,000 Gy

1,000 MHz

29,000 GHz 1,000 MHz

Reody

PR
L]

03:05:59 02.04.2022

70 dBm

40.0 Gz

3.0 GHz 23 GHal

27,000 GHz 1,000 MHz 2678949 GHz -41.17 dBm
40.000 GHz 1,000 MHz 29.23632 GHz -26.42 dBm -13.42 d8

ety R PR

 Cwanm

04:27:03 02.04.2022

Remark: In band and out of band frequencies are omitted.
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e% FCC RADIO TEST REPORT Report No. : FG102919-05M

SPORTON LAB.

DFT-s-OFDM Module A

NR Band n261 QPSK (18-40GHz)

Lowest Channel / 200MHz

RefLevel 19,70 B Offset 442008 Mode Auta Sweep saL
Count 100/100

1 Spurious Emissions 14vg

sostar—] - i ' intentionally blank

60 dBim

18.0 GHz 64002 prs 22 6Hy 40.06Hr
Z Result Summa:

26.98242 GHz -33.52 dBm -20.52 dB
25,000 GHz 4D.000 GHz 1,000 MHz 37.49431 GHz -33.33 dBm -20.33 dB

1B.000 GHz 27.000 GHz 1000 MHz

feot LT

15:10:02 27.04.2022

Middle Channel / 200MHz

RefLevel 19.70dBm  Offset 442008 Mode Auta Sweep

SPURIOUS_LINE_ABS_002

intentionally blank

WWW’ T e e

0 dbm

8.0 GHz 54002 pis. 2.2 GHal

1B.000 GHz 27.000 GHz 1,000 MHz 18.96817 GHz -40.98 dBm -27.98 dB
28,000 GHz 40000 Gtz 1,000 MHz 37.93602 GHz

20:56:46 27.04.2022

Highest Channel / 200MHz

RefLevel 19.70dBm  Offset 442008 Mode Auta Sweep

ine _SPURIOUS_LINE_ABS_od2

intentionally blank

8.0 GHz 54002 pis. 2.2 GHal

18.000 GHz 27.000 GHz 1000 MHz

22.22213 GHz -41.27 dBm
28,000 GHz 40000 Gtz 1,000 MHz 29.31297 GHz -32.44 dBm

22:53:24 27.04.2022

Remark: In band and out of band frequencies are omitted.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FG102919-05M

CP-OFDM Module A

NR Band n261 QPSK (18-40GHz)

Lowest Channel / 50MHz

Lowest Channel / 100MHz

RefLevel 19,70 B Offset 442008 Mode Auta Sweep

RefLevel 19,70 B Offset 442008 Mode Auta Sweep

_UNE_ABS 02

SPURIOUS URE ABS 002

SPURIOUS URE ABS 002

e ! S— !
Al | I |
A INA A At e L e e AR || P e T S Vo S
soatm soatm
18.0 GHz 64002 pts. 2.2 6Hy/ 40.0 GHz 18.0 GHz 64002 pts. 2.2 6Hy/ 40.0 GHz

Z Result Summa:
18.000 GHz 27.000 6Hz 1,000 MHz 26.98327 GHz -30.06 dBm -17.06 dB
25,000 GHz 4D.000 GHz 1,000 MHz 37.39257 GHz -33.56 dBm -20.56 dB

e W

04:51:16 01.04.2022

Z Result Summa:

18.000 GHz 27.000 6Hz 1,000 MHz 26.52006 GHz -29.41 dBm -16.41 dB
25,000 GHz 4D.000 GHz 1,000 MHz 37.42660 GHz -34.01 dBm -21.01 dB
ooty R e o

05:35:47 01.04.2022

Middle Channel / 50MHz

Middle Channel / 100MHz

RefLevel 19.70dBm  Offset 442008 Mode Auta Sweep
Count 100/100
1 Avg

1 Spurious Emisions

Line _SPUROUS_UNE_ABS_o2

RefLevel 19.70dBm  Offset 442008 Mode Auta Sweep
Count 100/100
1 Avg

10

o

SPURIOUS_LINE_ABS_002

SPURIOUS_LINE_ABS_002

08B | 40 8B
T W P i TN W R st g W P P e Nt ettt e
0 dbim: 1 . 0 dBm 1
B0 GH G402 pis Tram 006 || | TB0GH G402 pis Tram 00GH
2 Resuit Samma 2 Resuit Samma |
1B.000 GHz 27.000 GHz 1,000 MHz 26.91999 GHz -36.99 dBm -23.99 dB 1B.000 GHz 27.000 GHz 1,000 MHz 26.89524 GHz -30.46 dBm -17.46 dB
25.000 GHz 40,000 GHz 1,000 MHz 29.001 20 GHz -36.86 dBm -23.86 d8 25.000 GHz 40,000 GHz 1,000 MHz 29.02561 GHz -36.49 dBm -23.49 dB

o e

01:52:56 02.04.2022

= T

02:53:19 02.04.2022

Highest Channel / 50MHz

Highest Channel / 100MHz

RefLevel 19.70dBm  Offset 442008 Mode Auta Sweep
Count 100/100

1 Avg

1 Spurious Emisions
Umit Check
Line _SPUROUS_UNE_a8s_of2

RefLevel 19.70dBm  Offset 442008 Mode Auta Sweep
Count 100/100

1 Avg

1 Spurious Emisions

U 7]
Line _SPUROUS_UNE_ABS_o2

10

10

o

o

SPURIOUS_LINE_ABS_002

SPURIOUS_LINE_ABS_002

40 dBim

40 dBim

18.0 GHz 54002 pis. 2.2 GHal 0.0 GHz

18.0 GHz 54002 pis. 2.2 GHal 0.0 GHz

[2 Result Summar
1B.000 GHz 27.000 GHz 1,000 MHz 2220076 GHz -41.44 dBm -28.44 dB
28,000 GHz 40000 Gtz 1,000 MHz 30.52637 GHz -28.56 dBm -15.56 dB.

[2 Result Summar |
1B.000 GHz 27.000 GHz 1,000 MHz 2220048 GHz -41.49 dBm -28.49 dB
28,000 GHz 40000 Gtz 1,000 MHz 29.73632 GHz 2853 dBm -15.53 di

e W

03:15:47 02.04.2022

e W

04:27:59 02.04.2022

Remark: In band and out of band frequencies are omitted.
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ssamonias. FCC RADIO TEST REPORT Report No. : FG102919-05M

CP-OFDM Module A

NR Band n261 QPSK (18-40GHz)

Lowest Channel / 200MHz

RefLevel 19,30 dBm  OMset 4420 30 Mode Auto Sweep saL
Count 100/100

SPURIOUS_LNE ABS 002

sostar—] - ~ ' intentionally blank
MWM*.—J e N Nt N ]

70 dBim:

3.0 GHz £4002 prs 23 GHal 0.0 GHz

27,000 GHz 1,000 MHz 26.98213 GHz

18000 GHz
29,000 GHz 40,000 Gy 1,000 MHz 37.49431 GHz -33.71 dBm

15:29:38 27.04.2022

Middle Channel / 200MHz

RefLevel 19,30 dBm  OMset 4420 30 Mode Auto Sweep saL

Ine _SPURIOUS_UNE_ABS_ 02
10 4B .

o

SPURIOUS_LNE ABS 002

sostar—] - ~ ' intentionally blank
MM. s PRt T Nt e el |

70 dBm

3.0 GHz £4002 prs 23 GHal 0.0 GHz

18000 GHz 27,000 Gtz 1,000 MHz 18.96817 GHz -20.33 dBm 2733 d8
29,000 GHz

40,000 GHx 1,000 MHz 37.93602 GHz -36.13 dBm -23.13 dB

21:00:32 27.04.2022

Highest Channel / 200MHz

RefLevel 19,30 dBm  OMset 4420 30 Mode Auto Sweep saL
Count 100/100

Ine _SPURIOUS_UNE_ABS_ 02
10 4B .

o

SPURIOUS_LNE ABS 002

30 dBm

M A Pt RN S S

70 d8m
18.0 GHz. 63002 pts. 2.2 GHz/ 40.0 GHz
18.000 GHz 27.000 GHz 1.000 MHz 19.18867 GHz -80.98 dBm -27.99 dB
29.000 GHz 40,000 GHx 1,000 MHz 29.31332 GHz -34.22 dBm -21.22 dB

23:07:05 27.04.2022

Remark: In band and out of band frequencies are omitted.
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ssamonias. FCC RADIO TEST REPORT Report No. : FG102919-05M

NR Band n261

(40GHz-60GHz)

Multiview =2 Spectrum

Ref Level 20 dBm  Offset 45.8 3 @ RBW 1 MHz SGL
SWT 8 s ® VBW 3MHz Mode A eep Count 100/100
Inp: ExtMix U
1 Frequency Sweep
PASS
PASS 55.836 700 GHz

03.05.2022
10:54:18

20001 pts 2.0 GHz/ 60.0 GHz

10:54:18 03.05.2022

Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
=43.1 + 0.54 + 107 + 20log(1) — 104.8 = 45.84 (dB)
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SPORTON LAB.

NR Band n261
(60GHz-90GHz)

MultiView Spectrum
Ref Level Brm  Offset 4¢ e MHz SGL
SWT = ep Count 100/100
Inp: ExtMix E
1 Frequency Sweep
89.024 500 GHz

w

90.0 GHz

03.05.2022
13:50:16

30001 pts 3.0 GHz/

13:50:17 03.05.2022

Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
=46.9 + 0.54 + 107 + 20log(1) — 104.8 = 49.64 (dB)

TEL: 886-3-327-0868 Page Number 1 A16-31 of 33

FAX: 886-3-327-0855
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NR Band n261

(90GHz-100GHz)

Multiview =2 Spectrum
RefLevel 0.00 dBm  Offset 44.64 e MHz SGL
SWT 40 = 3 MHz AL ep Count 100/100
Inp: ExtMix F
1 Frequency Sweep
M1[1]
91.868 300 GHz

W‘M’\NNM

CF 95.0 GHz 10001 pts 1.0 GHz/ Span 10.0 GHz
03.05.2022
(I 16:07:55

16:07:56 03.05.2022

Offset = Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log (D) — 104.8
= 47.92 + 0.54 + 107 + 20log(0.5) — 104.8 = 44.64 (dB)

TEL: 886-3-327-0868 Page Number 1 A16-32 of 33
FAX: 886-3-327-0855
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Report No. : FG102919-05M

Frequency Stability

Test Conditions NR Band n261 / Middle Channel Limit
CW tone Note 2.
Temperature Voltage
(°C) (Volt) Frequency Deviation Deviation Result
(GHz) (Ppm)
50 Normal Voltage 27.926034 2.754
40 Normal Voltage 27.926053 2.073
30 Normal Voltage 27.9260879 0.824
20(Ref.) Normal Voltage 27.9261109 0.000
10 Normal Voltage 27.9261189 0.286
0 Normal Voltage 27.9261828 2.575
-10 Normal Voltage 27.9262378 -126.900 4.544 Pass
-20 Normal Voltage 27.9262418 -130.900 4.688
-30 Normal Voltage 27.9262218 -110.900 3.971
20 Maximum Voltage 27.9261079 0.107
20 Normal Voltage 27.9261089 0.072
20 Battery End Point 27.9261059 0.179
Note:

1. Normal Voltage =3.85 V. ; Battery End Point (BEP) =3.40 V. ; Maximum Voltage =4.30 V.

2. The frequency fundamental emissions stay within the operation band.

TEL: 886-3-327-0868
FAX: 886-3-327-0855

Page Number

1 A16-33 of 33
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Appendix B. R&S Mixer and Horn Antenna Calibration Reports

TEL : 886-3-327-0868 Page Number : B1 of Bl
FAX : 886-3-327-0855



ROHDE&SCHWARZ

akkreditiert durch die / accredited by the

Deutsche Akkreditierungsstelle GmbH

als Kalibrierlaboratorium im / as calibration laboratory in the

Deutschen Kalibrierdienst

Kalibrierschein
Calibration certificate

N2
ik (( DAKKS
'4,,/////\%\\\3\ Deutsche
il W

Akkreditierungsstelle
D-K-15195-01-00

593876

D-K-
Kalibrierzeichen |15195-01-00
Calibration mark 2021-04

Gegenstand FS-Z60 HARMONIC MIXER 40-60GHZ
Object

Hersteller ROHDE & SCHWARZ

Manufacturer

Typ FS-260

Type

Fabrikat/Serien-Nr. 100986

Serial number

Auftraggeber Sporton International Inc.

Customer
6F., Sec. 1, Hsin Tai Wu Rd., No. 106
221 New Taipei City
T™W

Auftragsnummer 311002157

Order No.

Anzahl der Seiten des Kalibrierscheines 3 Certificate

Number of pages of the certificate 5 Outgoing Results

5 Incoming Results
Datum der Kalibrierung 2021-04-09

Date of calibration

Dieser Kalibrierschein dokumentiert die Riick-
fihrung auf nationale Normale zur Darstellung
der Einheiten in Ubereinstimmung mit dem
Internationalen Einheitensystem (SI).

Die DAKKS ist Unterzeichner der multilateralen
Ubereinkommen der European co-operation for
Accreditation (EA) und der International Labora-
tory Accreditation Cooperation (ILAC) zur ge-
genseitigen Anerkennung der Kalibrierscheine.
Fiir die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibration certificate documents the
traceability to national standards, which realize
the units of measurement according to the
International System of Units (Sl).

The DAkkKS is signatory to the multilateral
agreements of the European co-operation for
Accreditation (EA) and of the International
Laboratory Accreditation Cooperation (ILAC) for
the mutual recognition of calibration certifica-
tes.

The user is obliged to have the object recali-

brated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne

Unterschrift gliltig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory. Calibration certificates

with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

Freigabe des Kalibrierscheins durch
Approval libration cgrtificate by

2021-04-09
Dr. Gerhard Rosel

Leiter des Kalibrierlaboratoriums
Head of the calibration laboratory

Johannes Negele
Bearbeiter
Person in charge

Rohde & Schwarz Messgeritebau GmbH e Rohde-und-Schwarz-Str. 1 @ 87700 Memmingen e Telephone national: 08331/10-80 international: 0049 8331/10-80
Fax: 08331/10-811 24 ® Managing Director: Jiirgen Steigmiiller ® Chairman of the Supervisory Board: Johann Kraus ® Company's Place of Business: Minchen

Commercial Register No.: HRB 1 059 e VAT Identification No.: DE 811 190 745



593876
Object FS-Z60 HARMONIC MIXER 40-60GHZ
Type FS-260 Serial No. 100986 D-K- ROHDE&SCHWARZ
Date 2021-04-09 Material No. 1048.0171.02 15195-01-00
Page 2/3
2021-04

Place of Calibration

87700 Memmingen, Rohde-und-Schwarz-Str. 1

Calibration Procedure

The measuring object is an RF harmonic mixer, which converts an RF signal at one frequency into a signal at
another frequency (here: IF). The conversion loss was measured using a vector network analyzer. The RF output
power as well as the IF input power of the corresponding ports of the VNA were traced back to a power sensor.
The conversion loss is defined as the ratio of the power at the IF frequency to the power at the RF frequency with
a given LO power. (IF: Intermediate frequency; LO: Local Oscillator)

The traceability is represented in the table Working Standards used.

Calibration Method See first page of Outgoing Results

Statement of Compliance

Incoming: All measured values are within
the data sheet specifications.

Outgoing: All measured values are within
the data sheet specifications.

Working Standards used

Item Type Serial Number Calibration Certificate Number Cal. Due
Therm.Power Sensor DC-40GHz NRP-Z55 130179 585760 D-K-15195-01-00 2021-01 2023-01-31
Thermal Power Sensor NRP67T 100977 515392 D-K-15195-01-01 2019-07 2022-07-31

Vect. Netw. Analyzer 4PORT ZVA67 101175 0023 D-K-15195-01-00 2021-03 2022-03-31



593876
Object FS-Z60 HARMONIC MIXER 40-60GHZ
Type FS-260 Serial No. 100986 D-K- ROHDE&SCHWARZ
Date 2021-04-09 Material No. 1048.0171.02 15195-01-00
Page 3/3
2021-04

Measurement Uncertainty

The expanded measurement uncertainty corresponds to the measurement results from the standard
measurement uncertainty multiplied by the coverage factor k = 2.

It was determined in accordance with EA-4/02 M:2013. The true value is located in the corresponding interval
with a probability of 95 %.

Environmental Conditions

Ambient Temperature (23+1)°C Relative Humidity 20%-60%

Ancillary Functional Measurements

In addition to the calibration results, the calibration certficate includes functional measurements that might have
an influence on the measurement uncertainty of the calibration results. The functional measurement results are
marked and are not intended to be used to support the further dissemination of metrological traceability. They
are intended to verify the requirements on the measurement object according to manufacturer specifications
and technical standards.

Comments on Measurement Results

The measurement results in the test report stated below have been tested for compliance with the given
specifications and marked if necessary. The associated uncertainty of measurement has been taken into account.
Measurement results that are not covered by the DAKkS accreditation are marked with .

Ref.: ILAC G8:09/2019 ‘Guidelines on Decision Rules and Statements of Conformity’.
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Material No.:
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Certificate No.:

Outgoing Results

HARMONIC MIXER
FS-Z260
1048.0171.02
100986

593876 D-K-15195-01-00 2021-04

Referring to Test Documentation: 5038.8581.01-PB-02.00

Test Department:

Name:

Date:

3MME3

Johannes Negele

2021-04-09

ROHDE&SCHWARZ
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Software used for measurement

Item Type Version Remark
Suite Setup V12.10.02 Test Management Software G5
Test Program (7012.8706.00_) Component [V01.05

Page 3/5
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1. Conversion Loss (4. Harmonic)

1.1 Conversion Loss (IF =404.4 MHz)
IF = 404.4 MHz, 4. Harmonic
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1.2 Conversion Loss (IF =729 MHz)
IF = 729 MHz, 4. Harmonic

22

21T

20

191

18

i
]
+—

=
(=2}
t

A,
4
b
\"\
..
fé
e
S,

\\.
-
{
L~
1
{
\

<i
&
i

40 425 45 47.5 50 525 55 57.5 60
f/ GHz

Page 4/5



Material Number 1048.0171.02 Serial \umber 100086 Certificate Number 593876 D-K-15195-01-00 2021-04

1.3 Conversion Loss (IF = 1330 MHz)

IF = 1330 MHz, 4. Harmonic
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1.4 Continuity response within 1 GHz

fiGHz

Continuity response within any 1 GHz Band, 4. Harmonic

max. at IF
max. at IF
max. at IF

404.4 MHz:
729 MHz:
1330 MHz:

DUL
/dB
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(Incoming)
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Software used for measurement
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(Incoming)

1. Conversion Loss (4. Harmonic)

1.1 Conversion Loss (IF =404.4 MHz)
IF = 404.4 MHz, 4. Harmonic
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(Incoming)

1.3 Conversion Loss (IF = 1330 MHz)

IF = 1330 MHz, 4. Harmonic
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CALIBRATION
CERTIFICATE

Kalibrierschein

General Data

Item FS=Z90 HARMONIC MIXER 60-90GHZ
Gegenstand

Manufacturer ROHDE & SCHWARZ

Hersteller

Type FS-Z90

Typ

Material Number 1048,0371.02
Materialnummer

Order Number
Bestellnummer

Customer
Auftraggeber

8800012961 10, 516816.0

Serial Number
Seriennummer

Asset Number
Inventarnummer

Sporton International Inc.

i
oy
Certificate Number
Zertifikatsnummer
101811

(( pAKKs

Deutsche
Akkreditierungsstelie
D-K-15185-01-00

0001A300623436

Calibration Mark
Kalibrierzeichen

300623436

D-K-
15195-01-00

2021-11

Member of Deutscher Kalibrierdienst
Mitglied im Deutschen Kalibrierdienst

This calibration certificate documents
the metrological traceability to national
standards, which realize the units of

6F., Sec. 1, Hsin Tai Wu Rd., No, 106
221 New Taipei City

T™wW

measurement according to the
International System of Units (Sl).
The DAKKS is signatory to the

Performance

Place and Date of Calibration
Ort und Datum der Kalibrierung

Statement of Compliance

(Incoming) the data sheet specifications.
Konformitdtsaussage

(Anlieferung)

Statement of Compliance All measured values are within
(Outgoing) the data sheet specifications.

Konformitdtsaussage

(Auslieferung)

2021-11-16

Customers due Interval
Kalibrierintervall des Kunden

Extent of Calibration Document
Umfang des Kalibrierdokuments

Date of Issue
Ausstellungsdatum

2021-11-16

3 Certificate
6 Outgoing Results
6 Incoming Results

Approval of the certificate by
Freigabe des Kalibrierscheins durch

Dr, Gerhard Résel

All measured values are within

87700 Memmingen, Rohde-und-Schwarz-Str, 1

Johannes Negele

(Rl A

multilateral agreements of the
European co-operation for
Accreditation (EA) and of the
International Laboratory Accreditation
Cooperation (ILAC) for the mutual
recognition of calibration certificates.
The user is obliged to have the object
recalibrated at appropriate intervals.
This calibration certificate may not be
reproduced other than in full except
with the permission of the issuing
laboratory. Calibration certificates with
the full name of the approval
responsible person are valid without
signature,

Dieser Kalibrierschein dokumentiert die
metrologische Riickfiihrbarkeit auf
nationale Normale zur Darstellung der
Einheiten in Ubereinstimmung mit dem
Internationalen Einheitensystern (SI).

Die DAKKS ist Unterzeichner der
multilateralen Ubereinkommen der
European cooperation for Accreditation
(EA) und der International Laboratory
Accreditation Cooperation (ILAC) zur
gegenseitigen Anerkennung der
Kalibrierscheine.

Fir die Einhaltung einer ang

Frist zur Wiederholung der Kalibrierung ist
der Benutzer verantwortlich,

Dieser Kalibrierschein darf nur vollstandig
weiterverbreitet werden, Auszlige oder
Anderungen bedirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des far
die Freigabe Verantwortlichen in
Klarschrift auch ohne Unterschrift gidtig.

Laboratory management Pﬁé

Labormanagement

Bearbeiter

Rohde & Schwarz Messgeratebau GmbH » Rohde-und-Schwarz-5tr. 1 « B7700 Memmingen e Telephone national: 08331/10-80 international: 0049 8331/10-80
Fax: 08331/10-811 24  Managing Director: Jirgen Steigmiiller ® Chairman of the Supervisory Board: Johann Kraus ® Company's Place of Business: Minchen
Commercial Register No.: HRB 1 059 » VAT Identification No.: DE 811 130 745



Material No 1048.0371.02  Serial No 101811 Certificate 0001A300623436
Page 2/3 Number

Calibration Procedure

The measuring object is an RF harmonic mixer, which converts an RF signal at one frequency into a signal at another frequency (here:
IF). The conversion loss was measured using a vector network analyzer. The RF output power as well as the IF input power of the
corresponding ports of the VNA were traced back to a power sensor. The conversion loss is defined as the ratio of the power at the IF
frequency to the power at the RF frequency with a given LO power. (IF: Intermediate frequency; LO: Local Oscillator)

The traceability is represented in the table Working Standards used.

Working Standards used

Item Type Serial Number Calibration Certificate Number Cal. Due
Therm_Power Sensor DC44GHz  NRP-Z55 140170 0023 D-K-15195-01-00 2020-12 2022-02-28
Thermal Waveguide Power NRPI0TWG 910001 0001A300621305 2022-10-31
Sensor

Vector Network Analyzer 4 Port ZVABT 101175 0023 D-K-15195-01-00 2021-03 2022-03-31

Remarks



Material No 1048.0371.02  Serial No 101811 Certificate 0001A300623436
Page 33 Number

Environmental Conditions

Ambient Temperature (23+1)°C Relative Humidity 20%-60%

Comments on Measurement Results

The measurement results in the test report stated below have been tested for compliance with the given specifications and marked if
necessary. The associated uncertainty of measurement has been taken into account, if not otherwise stated.

Measurement results that are not covered by the DAkkS accreditation are marked with *,

Ref.: ILAC G8:09/2019 'Guidelines on Decision Rules and Statements of Conformity'.

The expanded measurement uncertainty corresponds to the measurement results from the standard measurement uncertainty multiplied
by the coverage factor k = 2,

It was determined in accordance with EA-4/02 M:2013. The true value is located in the corresponding interval with a probability of 85 %.

In addition to the calibration results, the calibration certificate includes functional measurements that might have an influence on the
measurement uncertainty of the calibration results, The functional measurement results are marked and are not intended to be used to
support the further dissemination of metrological traceability. They are intended to verify the requirements on the measurement object
according to manufacturer specifications and technical standards.
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Referring to Test Documentation:

Test Department:

Name:

Date:

3MM-P

Johannes Negele

2021-11-16
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Material Number 1048037102 SerialNumber 101811 Certificate Number 0001A300623436

The following abbreviations may be used in this document

{a} No measurement uncertainty stated because the errors always add together. So itis sure
that a measurement result evaluated as "PASS" is pass.
{b} The measurement uncertainty depends on the measurement result. The stated measurement

uncertainty is valid for the close area around the specification. Measurement results outside
the close area have a higher measurement uncertainty but are within the specification.

{c} Functional test, therefore no measurement uncertainty is stated.

{d} Typical value, refer to performance test

{e} The measurement uncertainty is taken into account when setting the measuring system.

{f Verification of specified requirements. Technical operation that consist of the determination of one or more
characteristics to a specified procedure.

DLor DT Data Limit for symmetrical tolerance limits

DLL Datasheet Lower Limit

DUL Datasheet Upper Limit

MU Symmetrical Measurement Uncertainty

MLLor MLY  Measurement Uncertainty Lower Value
MUL or MUV Measurement Uncertainty Upper Value

Nom. Nominal Value

Dev. Deviation

Act. Actual Value

UGB Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

UGB1 A compliance statement may be possible where a confidence level of less than 95 % is acceptable.
uGB2 A non-compliance statement may be possible where a confidence level of less than 95 % is acceptable.
DU Datasheet Uncertainty

Explanation of charts

—&— curve No. 1
—4+— curva No. 2

| DUL: Data sheet upper [imit

Actual values curve No, 1 with uncertainty shown

— K

Y-axis _f
T Range of undefined limits and uncertainties
— : e _Eﬁ\

Actual values curve No, 2 with uncertainty shown

I 4 DLL: Data sheet lower limit

K-axis ~
= ¢ MU: Measurement uncertainty of actual values
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Software used for measurement

Item Type Version Remark
Suite Setup V12.10.02 Test Management Software G5
Test Program (7012.8706.00_) Component |V01.05
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1. Conversion Loss (6. Harmonic)

1.1 Conversion Loss (IF = 404.4 MHz)

IF = 404.4 MHz, ©&. Harmonic
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1.2 Conversion Loss (IF = 729 MHz)

IF = 72% MHz, €. Harmonic
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1.3 Conversion Loss (IF = 1330 MHz)

IF = 1330 MHz, 6. Harmonic
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1.4 Continuity response within 1 GHz
Continuity response within any 1 GHz Band, €. Harmonic
DUL Continuity
/dB

max. at IF = 404.4 MHz: €.0
max. at IF = 728 MH=z: €.0
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Material Number 1048037102 SerialNumber 101811 Certificate Number 0001A300623436

(Incoming)

The following abbreviations may be used in this document

{a}

{t}

{c
{d}
{e}
{

DL or DT
DLL

DUL

MU

MLL or MLV
MUL or MUV
Nom.

Dev.

Act.

UGB

UGB1
uUGB2

DU

No measurement uncertainty stated because the errors always add together. So itis sure

that a measurement result evaluated as "PASS" is pass.

The measurement uncertainty depends on the measurement result. The stated measurement
uncertainty is valid for the close area around the specification. Measurement results outside

the close area have a higher measurement uncertainty but are within the specification.

Functional test, therefore no measurement uncertainty is stated.

Typical value, refer to performance test

The measurement uncertainty is taken into account when setting the measuring system.
Verification of specified requirements. Technical operation that consist of the determination of one or more
characteristics to a specified procedure.

Data Limit for symmetrical tolerance limits

Datasheet Lower Limit

Datasheet Upper Limit

Symmetrical Measurement Uncertainty

Measurement Uncertainty Lower Value

Measurement Uncertainty Upper Value

Nominal Value

Deviation

Actual Value

Uncertainty Guard Band: Measuring uncertainty violates the data (spec.) limit.

A compliance statement may be possible where a confidence level of less than 95 % is acceptable.
A non-compliance statement may be possible where a confidence level of less than 95 % is acceptable.
Datasheet Uncertainty

Explanation of charts

—&— curve No. 1
—4+— curva No. 2

| DUL: Data sheet upper [imit

Actual values curve No, 1 with uncertainty shown

— K

Y-axis _f
T Range of undefined limits and uncertainties
— Y e _k

Actual values curve No, 2 with uncertainty shown

I 4 DLL: Data sheet lower limit

K-axis ~
= ¢ MU: Measurement uncertainty of actual values
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