FCC ID: 2AB7S-MGR450B

Appendix E: Time of occupancy

Test Result
Test Mode Antenna Freq(MHz) Burst Width Total Hops Result[s] Limit[s] Verdict
[ms] [Num]
DH1 Antl Hop 0.403 320 0.129 <0.4 PASS
DH3 Antl Hop 1.640 160 0.262 <0.4 PASS
DH5 Antl Hop 2.880 106.67 0.307 <0.4 PASS
2DH1 Antl Hop 0.400 320 0.128 <0.4 PASS
2DH3 Antl Hop 1.630 160 0.261 <0.4 PASS
2DH5 Antl Hop 2.890 106.67 0.308 <0.4 PASS
3DH1 Antl Hop 0.400 320 0.128 <0.4 PASS
3DH3 Antl Hop 1.630 160 0.261 <0.4 PASS
3DH5 Antl Hop 2.880 106.67 0.307 <0.4 PASS
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FCC ID: 2AB7S-MGR450B

Test Graphs
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FCC ID: 2AB7S-MGR450B
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FCC ID: 2AB7S-MGR450B
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FCC ID: 2AB7S-MGR450B

Appendix F: Reference level measurement

Test Result
Test Mode Antenna Freq(MHz) Max.Point[MHZz] Result[dBm]
2402 2401.99 1.30
DH5 Antl 2441 2440.99 1.86
2480 2479.98 0.25
2402 2401.72 -1.50
2DH5 Antl 2441 2440.72 -0.87
2480 2479.72 -2.31
2402 2402.23 -1.81
3DH5 Antl 2441 2441.22 -1.10
2480 2480.23 -2.63
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FCC ID: 2AB7S-MGR450B

Test Graphs
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FCC ID: 2AB7S-MGR450B
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FCC ID: 2AB7S-MGR450B
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FCC ID: 2AB7S-MGR450B

Appendix G: Band edge measurements

Test Result
Ref Level Result Limit :

Test Mode Antenna Ch Name Freq(MHz) [dBm] [dBm] [dBm] Verdict
Low 2402 1.30 -41.13 <-18.7 PASS

Hi . -44, <-19.
DH5 Antl igh 2480 0.25 44,99 19.75 PASS
Low Hop_2402 -2.51 -44.02 <-22.51 PASS
High Hop_2480 -2.31 -44.43 <-22.31 PASS
Low 2402 -1.50 -43.59 <-21.5 PASS
High 2480 -2.31 -47.27 <-22.31 PASS

2DH5 Antl
: Low Hop_2402 -0.11 -42.02 <-20.11 PASS
High Hop_2480 0.02 -43.92 <-19.98 PASS
Low 2402 -1.81 -44.56 <-21.81 PASS
i - - <-
3DH5 Antl High 2480 2.63 47.13 <-22.63 PASS
Low Hop_2402 -0.52 -42.88 <-20.52 PASS
High Hop_2480 0.58 -42.1 £-19.42 PASS
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FCC ID: 2AB7S-MGR450B

Test Graphs
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FCC ID: 2AB7S-MGR450B
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Appendix H: Conducted Spurious Emission

Test Result
Freq Range Ref Level Result Limit .

Test Mode Antenna Freq(MHz) [?VlHZ] 9 [dBm] [dBm] [dBm] Verdict
2402 30~26500 1.30 -40.24 <-18.7 PASS

DH5 Antl 2441 30~26500 1.86 -41.21 <-18.14 PASS
2480 30~26500 0.25 -41.26 <-19.75 PASS

2402 30~26500 -1.50 -40.47 <-215 PASS

2DH5 Antl 2441 30~26500 -0.87 -40.77 <-20.87 PASS
2480 30~26500 -2.31 -40.66 <-22.31 PASS

2402 30~26500 -1.81 -40.38 <-21.81 PASS

3DH5 Antl 2441 30~26500 -1.10 -40.77 <-21.1 PASS
2480 30~26500 -2.63 -40.99 <-22.63 PASS

EST Technology Co., Ltd Report No. ESTE-R2306124 Page 63 of 75




FCC ID: 2AB7S-MGR450B

Test Graphs

Input Z: 50 O
Corr GCorr
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale X

! 1 f

N 1 f

O ;b W=

Tl

24017 GHz
120.0 MHz

DH5_Antl 2402 30~26500

#Atten- 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RM!
Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz Stop 26.50 GHz|

Sweep ~2.54 s (10001 pts).

Y
1.309 dBm
-40.24 dBm

Function Function Width Function Value

Frequency

x

Center Frequenc
13.265000000 GHz

Setfings

Span
26.4700000 GHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz
| AUTOTUNE ]

CF Step
2.647000000 GHz
Auto
Man
Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

+

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
RL e 00
1 Spectrum

Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale X
N

N 1 f

a D M ? oo

2.441 4 GHz
120.0 MHz

DH5 Antl 2441 30~26500

#Atten- 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RM!
Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 18.37 dB
Ref Level 20.00 dBm

0)L1-18 14 dB,

#Video BW 300 kHz Stop 26.50 GHz,

Sweep ~2.54 s (10001 pts)

Y
1.914 dBm
-41.21 dBm

Function Function Width Function Value

LS

Center Frequenc
13.265000000 GHz

Frequency
Settings

Span
26.4700000 GHz

Swept Span
Zero Span

Full Span
3

Start Freq
000000 MHz

Stop Freq
26.500000000 GHz

| AUTCTUNE

Signal Track
(Span Zoom)

Spectrum Analyzer 1
Swept SA

KEYSIGHT :['DUY‘,RF e
Coupling:

HL Align: Auto

1 Spectrum

Scale/Div 10 dB

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

5 Marker Table v
Mode Trace Scale X

[\ 1 f

N il f

Jun 15, 2023
10:11:02 AM

=RIEE

EST Technology Co., Ltd

2.481 1 GHz
120.0 MHz

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

#Avg Type: Power (RM:
Avg|Hold: 10/10
Trig: Free Run

Ref Lvl Offset 18.44 dB
Ref Level 20.00 dEm

#Video BW 300 kHz Stop 26.50 GHz,

Sweep ~2.54 s (10001 pts)

Y
0.2946 dBm
-41.26 dBm

Function Function Width Function Value

Report No. ESTE-R2306124

£

Frequency

Center Frequenc; Settings
13.265000000 GHz
Span
26.4700000 GHz
Swept Span
Zero Span

Full Span

2.647000000 GHz
Auto
Man

Freq Offset

0 Hz

X Axis Scale

Log
Lin

Signal Track
(Span Zoom)

Page 64 of 75




FCC ID: 2AB7S-MGR450B

'Spectrum Analyzer 1
Swept SA

KEYSIGHT :['P“t ‘,RF e
Coupling:
RL Align: Auto

1 Spectrum
Scale/Div 10 dB

5 Marker Table v

Mode Trace Scale

N 1 f
N 1 f

sl

Input Z: 50 O
Corr GCorr
Freq Ref: Int (S)

#Atten- 20 dB PNO: Fast
Gate: Off

IF Gain: Low

2DH5 Antl 2402 30~26500

#Avg Type: Power (RM!
Avg|Hold: 10/10
Trig: Free Run

Sig Track: Off

Ref Lvl Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
24017 GHz -1.496 dBm
120.0 MHZ -40.47 dBm

Function

9 Jun 15, 2023

10:12:24 AM

Stop 26.50 GHz|
Sweep ~2.54 s (10001 pts).

Function Width Function Value

x

Center Frequenc
13.265000000 GHz

Frequency
Setfings

Span
26.4700000 GHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

| AUTOTUNE ]

CF Step
2.647000000 GHz
Auto

Signal Track
(Span Zoom)

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
f

1
N 1 f

O o B IR =

RIS

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

#Atten- 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.37 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
2.441 4 GHz -1.273 dBm
120.0 MHz -40.77 dBm

Function

Jun 15, 2023
10:13:40 AM

2DH5 Antl 2441 30~26500

#Avg Type: Power (RM!
Avg|Hold: 10/10
Trig: Free Run

Mkr2 120.0 MHz
-40.77 dBm

Stop 26.50 GHz]
Sweep ~2.54 s (10001 pts)

Function Width Function Value

LS

Center Frequenc
13.265000000 GHz

Frequency
Settings

Span
26.4700000 GHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

| AUTCTUNE

CF Step
2.647000000 GHz.
Auto
Man
Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

'Spectrum Analyzer 1

Swept SA

KEYSIGHT :['DUY‘,RF e
Coupling:

HL Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N
N 1 f

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.44 dB
Ref Level 20.00 dEm

#Video BW 300 kHz

X Y
2.481 1 GHz, -3.394 dBm
120.0 MHz -40.66 dBm

Function

Jun 15, 2023
10:14:51 AM

2DH5 Antl 2480 30~26500

#Avg Type: Power (RM:
Avg|Hold: 10/10
Trig: Free Run

Mkr2 120.0 MHz
-40.66 dBm

Stop 26.50 GHz]
Sweep ~2.54 s (10001 pts)

Function Width Function Value

£

Center Frequenc!

S

Frequency

Settings
13.265000000 GHz

Span

26.4700000 GHz

Swept Span
Zero Span

Full Span

Start Freq

30.000000 MHz

top Fre
26.500000000 GHz

| AUTCTUNE ]

CF Step

2.647000000 GHz

Auto
Man

X Axis Scale

Log

EST Technology Co., Ltd

Report No.

ESTE-R2306124

Page 65 of 75




FCC ID: 2AB7S-MGR450B

'Spectrum Analyzer 1
Swept SA

KEYSIGHT :['P“t ‘,RF e
Coupling:
RL Align: Auto

1 Spectrum
Scale/Div 10 dB

5 Marker Table v
Mode Trace Scale

N 1 f
N 1 f

sl

Input Z: 50 O
Corr GCorr
Freq Ref: Int (S)

#Atten- 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
24017 GHz -1.491 dBm
120.0 MHZ -40.38 dBm

Function

9 Jun 15, 2023

10:16:07 AM

3DH5_ Antl 2402 30~26500

x

Center Frequenc
13.265000000 GHz

Frequency

#Avg Type: Power (RM!
Avg|Hold: 10/10
Trig: Free Run

Setfings

Span
26.4700000 GHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

| AUTOTUNE ]
Stop 26.50 GHz| | U

Sweep ~2.54 s (10001 pts)| fCF Step

2.647000000 GHz

Auto

Function Width Function Value

Signal Track
(Span Zoom)

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF
Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
f

1
N 1 f

O o B IR =

RIS

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

#Atten- 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.37 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
2.441 4 GHz -2.290 dBm
120.0 MHz -40.77 dBm

Function

Jun 15, 2023
10:17:21 AM

3DH5 Antl 2441 30~26500

LS

Center Frequenc
13.265000000 GHz

Frequency

#Avg Type: Power (RM!
Avg|Hold: 10/10
Trig: Free Run

Settings

Span
26.4700000 GHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
26.500000000 GHz

| AUTCTUNE
Stop 26.50 GHz| || MRS
Sweep ~2.54 s (10001 pts)||CF Step
2.647000000 GHz
Auto

Function Width Function Value Man

Freq Offset
0 Hz

X Axis Scale
Log
Lin
Signal Track
(Span Zoom)

'Spectrum Analyzer 1

Swept SA

KEYSIGHT :['DUY‘,RF e
Coupling:

HL Align: Auto

1 Spectrum

Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale

N
N 1 f

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.44 dB
Ref Level 20.00 dEm

#Video BW 300 kHz

X Y
2.481 1 GHz, -2.266 dBm
120.0 MHz -40.99 dBm

Function

3DH5 Antl 2480 30~26500

£

Center Frequenc!
13.265000000 GHz

Frequency

#Avg Type: Power (RM:
Avg|Hold: 10/10
Trig: Free Run

Settings

Span
26.4700000 GHz

Swept Span
Zero Span

Full Span

Start Freq
30.000000 MHz

Mkr2 120.0 MHz
-40.99 dBm

Stop Fre
26.500000000 GHz

| AUTCTUNE ]

Stop 26.50 GHz|

Sweep ~2.54 s (10001 pts)| ICF Step

2.647000000 GHz
Auto

Function Width Function Value Man

X Axis Scale
Log

EST Technology Co., Ltd

Report No.

ESTE-R2306124 Page 66 of 75




FCC ID: 2AB7S-MGR450B

13. TESTSETUPPHOTO
Radiated Test Beloyv 1GHz)

SimEE £1 I 3mm)

S

PR
)+
ﬁ‘

Es; EST Technology Co., Ltd Report No. ESTE-R2306124 Page 67 of 75



FCC ID: 2AB7S-MGR450B

14. EUT PHOTO

External Photos
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External Photos
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Internal Photos
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Internal Photos
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Internal Photos
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Internal Photos
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