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RF Test Data for Bluetooth LE
(Conducted Measurements)

General Description of EUT

Product Name:

iPad Pro 11-inch Bluetooth keyboard

Test Model: iPad Proll

Sample ID: RW-C-202201-0060-4-2#
Environmental Conditions

Temperature: 24°C

Relative Humidity: | 50%

Test Voltage: DC3.7V

Test Engineer: Hejingchang

Note: For a more detailed features description, please refer to the report TBR-C-202201-0060-5.

FCC ID: 2A4GM-IPADPRO11

TB-RF-074-1.0
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Duty Cycle
Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)

NVNT BLE 1Mbps 2402 Antl 100 0 0
NVNT BLE 1Mbps 2442 Antl 100 0 0
NVNT BLE 1Mbps 2480 Antl 100 0 0
NVNT BLE 2Mbps 2402 Antl 100 0 0
NVNT BLE 2Mbps 2442 Antl 100 0 0
NVNT BLE 2Mbps 2480 Antl 100 0 0

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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Test Graphs

Duty Cycle NVNT BLE 1Mbps 2402MHz Antl

. Keysight Spectrum Analyzer - Swept 54

B

RL RF AC | SENSE:INT| [AMALIGN AUTO/NO RF ‘

05:02:25 PMJai

,2022

Avg Type: Log-Pwr
PNO: Fast -»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 267 dB
10 dBidiv._ Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

1 IIIIIII_-EIEEE 2 82dBm| |
2 . _

Duty Cycle NVNT BLE 1Mbps 2442MHz Antl

. Keysight Spectrum Analyzer - SwaptSA

B

RL RF AC | SENSE:INT| [AMALIGN AUTO/NO RF ‘

08:23:10

PMJan 21,2022

Avg Type: Log-Pwr
PNO: Fast -»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
10 dBidiv._ Ref 20.00 dBm

Center 2.442000000 GHz
Res BW 1.0 MHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

1 IIIIIII_-EEEEE 522 dBm| |
2 I . I R

FCC ID: 2A4GM-IPADPRO11

TB-RF-074-1.0
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Duty Cycle NVNT BLE 1Mbps 2480MHz Antl

' Keysight Spectrum Analyzer - Swept SA ==
RL RF 50Q  AC SENSE:INT] MALIGN AUTO/NO RF ‘ 08:25:21 PMJan 21, 2022

Center Freq 2.480000 GHz Avg Type: Log-Pwr

PNO: Fast -~ Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
Ref 20.00 dBm

MKR| MODE TRC| 5CL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

]
A N[1]t] 5000 ms]| 703dBm| |
|| I I

Duty Cycle NVNT BLE 2Mbps 2402MHz Antl

| SENSE:INT] MALTGN AUTO/NO RF |
Avg Type: Log-Pwr

PNO: Fast -»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 267 dB
Ref 20.00 dBm

Center 2.402000000 GHz
Res BW 1.0 MHz

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y]
A N[1]t]  50.00ms] 225dBm| |
2 I . I I

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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Duty Cycle NVNT BLE 2Mbps 2442MHz Antl

' Keysight Spectrum Analyzer - Swept SA ==
RL RE 500 AC SENSE:INT MALIGN AUTO/NO RF | 08:32:58 PMJan 21, 2022
Avg Type: Log-Pwr

Center Freq 2.442000000 GHz

PNO: Fast -~ Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
10 dBidiv._ Ref 20.00 dBm

Lo
i ————==————

FUNCTION WIDTH FUNCTION VALUE

MKR| MODE TRC| 5CL FUNCTION

1 IIIIIII_-KEEEE 4 94dBm| |
|| I I

Duty Cycle NVNT BLE 2Mbps 2480MHz Antl

===
| SENSE:INT] MALTGN AUTO/NO RF | 08:28:53 PMJan 21, 2022
Avg Type: Log-Pwr 2

PNO: Fast -»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
n—armm——
2 I
3
4
5
6
7
8
9
10
11
« "
WSG STATUS

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0



JN0):3'8 Shenzhen Toby Technology Co., Ltd.

Report No.: TBR-C-202201-0060-5

Page:

6 of 35

Maximum Conducted Output Power

NVNT BLE 1Mbps 2402 Antl 2.938 30 Pass
NVNT BLE 1Mbps 2442 Antl 5.351 30 Pass
NVNT BLE 1Mbps 2480 Antl 7.141 30 Pass
NVNT BLE 2Mbps 2402 Antl 2.702 30 Pass
NVNT BLE 2Mbps 2442 Antl 5.377 30 Pass
NVNT BLE 2Mbps 2480 Antl 7.136 30 Pass

FCC ID: 2AAGM-IPADPRO11 TB-RF-074-1.0
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Test Graphs

Power NVNT BLE 1Mbps 2402MHz Antl

. Keysight Spectrum Analyz

Swept SA

B

RF AC

RL
Center Freq 2.402000000 GHz

SENSE:INT] [AMALIGN AUTO/NO RF ‘ 05:02:32 PMJan 2022

PNO: Fast
IFGain:Low

+p. Trig: Free Run
#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset 2.67 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts;

STATUS

Power NVNT BLE 1Mbps 2442MHz Antl

. Keysight Spectrum Analyzer - Swept 54

B

RL RF | 500 AC

Center Freq 2.442000000 GHz

SENSE:INT] [AMALIGN AUTO/NO RF ‘ 08:23:16 PMJan 21,2022

PNO: Fast

+p. Trig: Free Run

IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset 2.656 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Mkr1 2.442 239 GHz
5.351 dBm

Sweep 1.333 ms (10001 pts;

STATUS

FCC ID: 2A4GM-IPADPRO11

TB-RF-074-1.0
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Power NVNT BLE 1Mbps 2480MHz Antl

' Keysight Spectrum Analyzer - Swept SA =0 =]
RL RF 500 AC SENSE:INT MALIGN AUTO/NO RF | 08:25:28 PMJan 21, 2022

Avg Type: Log-Pwr

PNO: Fast -~ Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
Ref 20.00 dBm

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

Power NVNT BLE 2Mbps 2402MHz Antl

' Keysight Spectrum Analyzer - Swept SA ==
RL RF [ 500 AC | SENSE:INT] MALTGN AUTO/NO RF | 08:35:44 PMJan 21, 2022
Center Freq 2.402000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.67 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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Power NVNT BLE 2Mbps 2442MHz Antl

' Keysight Spectrum Analyzer - Swept SA ==
RL RE 500 AC SENSE:INT MALTGN AUTO/NO RF | 08:33:06 PMJan 21,2022
Center Freq 2.442000000 GHz ) Avg Type: Log-Pwr
PNO: Fast -~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.442 441 GHz
Ref Offset 2.65 dB
1 gsrdw RZf zgeoo dBm 5.377 dBm

#VBW 6.0 MHz Sweep 1.333ms (10001 pts

IMSG STATUS

Power NVNT BLE 2Mbps 2480MHz Antl

' Keysight Spectrum Analyzer - Swept SA ==
RL RF [50Q AC | SENSE:INT] MALTGN AUTO/NO RF | 08:28:50 PMJan 21, 2022
Center Freq 2.480000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
10 dBidiv  Ref 20.00 dBm
Log

#VBW 6.0 MHz Sweep 1.333ms (10001 pts

IMSG STATUS

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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-6dB Bandwidth

Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT BLE 1Mbps 2402 Antl 0.6542 0.5 Pass
NVNT BLE 1Mbps 2442 Antl 0.6665 0.5 Pass
NVNT BLE 1Mbps 2480 Antl 0.6524 0.5 Pass
NVNT BLE 2Mbps 2402 Antl 1.150 0.5 Pass
NVNT BLE 2Mbps 2442 Antl 1.376 0.5 Pass
NVNT BLE 2Mbps 2480 Antl 1.206 0.5 Pass

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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Test Graphs

-6dB Bandwidth NVNT BLE 1Mbps 2402MHz Antl

. Keysight Spectrum Analyzer - Occupied BW

B

| SENSE:INT|

MALTGN AUTO/NO RF |

05:02:48 PMJan 21,2022

Center Freq: 2.402000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

e
#IFGain:Low

Radio Std: Nene

Radio Device:BTS

Ref Offset 2.67 dB Mkr3

1LO dBidiv Ref 22.67 dBm

Center 2.402 GHz

#Res BW 100 kHz #VBW 300 kHz

Total Power 8.86 dBm

Occupied Bandwidth
1.0298 MHz
10.635 kHz
654.2 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

2.402338 GHz
-3.6510 dBm

Sweep 1.333 ms

IMSG STATUS

-6dB Bandwidth NVNT BLE 1Mbps 2442MHz Antl

. Keysight Spectrum Analyzer -

B

RL

RF

[ SENSE:INT] MALTGN AUTO/NO RF |

08:23:28 PMJan 21,2022

Center Freq: 2.442000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

e
#IFGain:Low

Radio Std: Nene

Radio Device:BTS

Ref Offset 2.65 dB Mkr3

Ref 22.65 dBm

Center 2.442 GHz

#Res BW 100 kHz #VBW 300 kHz

Total Power 11.4 dBm

Occupied Bandwidth
1.0421 MHz
11.321 kHz
666.5 kHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

S
I
I

2.442345 GHz
-1.2839 dBm

Span 2 MHz
Sweep 1.333ms

STATUS

IMSG

FCC ID: 2A4GM-IPADPRO11

TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 1Mbps 2480MHz Antl

s Keysight Spectrum Analyzer - Occupied BW =0 =]
RL RF 500 AC SENSE:INT MALIGN AUTO/NO RF | 08:25:41 PMJan 21, 2022
Center Freq: 2.480000000 GHz Radio Std: None
—w. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.480335 GHZ
Ref Offset 2.68 dB
Ref 22.68 dBm 1.1249 dBm

Center 2.48 GHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 13.2 dBm
1.0272 MHz

Transmit Freq Error 8.459 kHz % of OBW Power 99.00 %
x dB Bandwidth 652.4 kHz x dB -6.00 dB

IMSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2402MHz Antl

=R =R
| SENSE:INT] AALTGN AUTO/NO RF | 08:36:01 PMJan 21, 2022
Center Freq: 2.402000000 GHz Radio Std: None
+p. Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.402595 GHz

Ref Offset 2.67 dB
Ref 22.67 dBm

]
.
I
I A7t I A N | SN
| e N e
INPEYiotd MRS /AN N | N s
o N A N AN I | B
]

Center 2.402 GHz

#VBW 1350 kHz

Occupied Bandwidth Total Power 10.1 dBm
2.0562 MHz

Transmit Freq Error 20.142 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.150 MHz x dB -6.00 dB

IMSG STATUS

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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-6dB Bandwidth NVNT BLE 2Mbps 2442MHz Antl

. Keysight Spectrum Analyzer - Occupied BW

SR

SENSE:INT] WALIGN AUTO/NO RF ‘

08:33:23 PMJan 21,2022

Center Freq: 2.442000000 GHz
—w. Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
Ref 22.65 dBm

#VBW 1350 kHz

Total Power 12.4 dBm

Occupied Bandwidth

2.0730 MHz
8.917 kHz
1.376 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None
Radio Device: BTS
Mkr3 2.442697 GHz

IMSG STATUS

-6dB Bandwidth NVNT BLE 2Mbps 2480MHz Antl

B

[ SENSE:INT] MALTGN AUTO/NO RF |

08:29:15 PMJan 21,2022

Center Freq: 2.480000000 GHz
Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

e
#IFGain:Low

Radio Std: Nene

Radio Device:BTS

Ref Offset 2.68 dB
Ref 22.68 dBm

Center 2.48 GHz
#VBW 150 kHz

Total Power 14.5 dBm

Occupied Bandwidth

2.0340 MHz
7.516 kHz
1.206 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

IMSG

FCC ID: 2A4GM-IPADPRO11

TB-RF-074-1.0
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Maximum Power Spectral Density Level
Condition Mode Frequency (MHz) Antenna Max PSD (dBm) Limit (dBm) Verdict
NVNT BLE 1Mbps 2402 Antl -10.111 8 Pass
NVNT BLE 1Mbps 2442 Antl -5.671 8 Pass
NVNT BLE 1Mbps 2480 Antl -4.404 8 Pass
NVNT BLE 2Mbps 2402 Antl -14.364 8 Pass
NVNT BLE 2Mbps 2442 Antl -7.726 8 Pass
NVNT BLE 2Mbps 2480 Antl -7.783 8 Pass

FCC ID: 2A4GM-IPADPRO11

TB-RF-074-1.0
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Test Graphs

PSD NVNT BLE 1Mbps 2402MHz Antl

] Keyslght Spectrum Ana\yzerf.wapts;\ ===
REREIL> nC [ SENSE:INT] NALTGN AUTO/NO RF | 05:02:56 PMJan 21, 2022

Avg Type: Log-Pwr

PNO: Wide -»—~ 1rig: FreeRun Avg|Hold: 3/3

IFGain:Low #Atten: 30 dB

Mkr1 2.402 039 GHz
Ref Offset 2.67 dB
1ogsrdw Rz.f 257)0 dBm -10.111 dBm

-
R O ..

Center 2.402000 GHz Span 3.000 MHz
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS

PSD NVNT BLE 1Mbps 2442MHz Antl

' Keysight Spectrum Analyzer - Swept SA ==
L [ I[enm 7 [ SENSE:INT [NALIGN AUTO/NO RF | 08:23:34 PMJan 21, 2022
Center Freq 2.442000000 GHz . Avg Type: Log-Pwr
PNO: Wide -»—~ 1rig: FreeRun Avg|Hold: 3/3
IFGain:Low #Atten: 30 dB

Ref Offset 2.656 dB
1LO dBidiv  Ref 20.00 dBm
og

- I
BN 5 N R A Y . M
MWI‘I----“H”_
W--------ﬂ

Center 2.442000 GHz Span 3.000 MHz
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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PSD NVNT BLE 1Mbps 2480MHz Antl

' Keysight Spectrum Analyzer - Swept SA ==
RL RE 500 AC SENSE:INT MALTGN AUTO/NO RF | 08:25:47 PMJan 21,2022
Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 3/3
IFGain:Low #Atten: 30 dB

Mkr1 2.480 048 GHz
Ref Offset 2.68 dB
1 gsrdw RZf zgeoo dBm -4.404 dBm

--II !
-------wm
Span 3.000 MHz
#VBW 10 kHz Sweep 316.3 ms (1001 pts)

IMSG STATUS

PSD NVNT BLE 2Mbps 2402MHz Antl

' Keysight Spectrum Analyzer - Swept SA ==
RL RFE 500 AC [ SENSEANT NALTGN AUTO/NO RF | 08:36:08 PMJan 21,2022

Center Freq 2.402000000 GHz

Avg Type: Log-Pwr
PNO: Wide ~»— 1rig: Free Run Avg|Hold: 11
IFGain:Low #Atten: 30 dB

Ref Offset 2.67 dB
10 dBidiv  Ref 20.00 dBm
Log

#VEBW 10 kHz Sweep 527.2 ms (1001 pts)

IMSG STATUS

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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PSD NVNT BLE 2Mbps 2442MHz Antl

. Keysight Spectrum Analyzer - Swept SA

SR

50 Q

RL RF AC SENSE:INT] MALIGN AUTO/NO RF

‘ 08:34:24 PMJan 21, 2022

Center Freq 2.442000000 GHz )
PNO: Wide -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB

1LO gBrdw Ref 20.00 dBm

#VBW 10 kHz

Avg Type: Log-Pwr
Avg|Hold:

100/100

Sweep 527.2 ms (1001 pts)

IMSG STATUS

PSD NVNT BLE 2Mbps 2480MHz Antl

. Keysight Spectrum Analyzer - Swept 54

B

| 500

RL RF AC SENSE:INT] [AMALIGN AUTO/NO RF

‘ 08:29:22 PMJan 21,2022

Center Freq 2.480000000 GHz )
Trig: Free Run

#Atten: 30 dB

PNO: Wide +#—
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold:

313

Ref Offset 2.68 dB

10gBIdw Ref 20.00 dBm

#VBW 10 kHz

Mkr1 2.479 695 GHz
-7.783 dBm

Sweep 527.2 ms (1001 pts)

STATUS

FCC ID: 2A4GM-IPADPRO11

TB-RF-074-1.0
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Band Edge
NVNT BLE 1Mbps 2402 Antl -58.9 -20 Pass
NVNT BLE 1Mbps 2480 Antl -62.81 -20 Pass
NVNT BLE 2Mbps 2402 Antl -57.09 -20 Pass
NVNT BLE 2Mbps 2480 Antl -60.72 -20 Pass

FCC ID: 2AAGM-IPADPRO11

TB-RF-074-1.0
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Test Graphs
Band Edge NVNT BLE 1Mbps 2402MHz Antl Ref
' Keysight Spectrum Analyzer - Swept SA (=0 =<
RF | 5 AC | SENSE:INT] MALIGN AUTO/NO RF \ 05:03:02 PMJan 21, 2022

Avg Type: Log-Pwr
PNO: Wide -»—~ 1rig: FreeRun Avg[Hold: 100/100
IFGain:Low #Atten: 30 dB

RL
Center Freq 2.4

Mkr1 2.402 000 GHz

Ref Offset 2.67 dB
E%ngdiv Ref 20.00 dBm 2.178 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT BLE 1Mbps 2402MHz Antl Emission

' Keysight Spectrum Analyzer - Swept SA ==
RL RFE 500 AC [ SENSEANT NALTGN AUTO/NO RF | 05:03:05 PMJan 21, 2022

Avg Type: Log-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 267 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X Y] FUNCTION FUNCTION WIDTH FUNCTION VALUE

A =

=

7]

[a]
@
ES
d
@

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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Band Edge NVNT BLE 1Mbps 2480MHz Antl Ref

KEyslghtSpEctrumAna\yzer Swept SA

SENSE:INT MALIGN AUTO/NO RF |
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
1LO dBidiv. Ref 20,00 dBm
og

Span 8.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT BLE 1Mbps 2480MHz Antl Emission

' Keysight Spectrum Analyzer - Swept SA ==
RL RF [50Q AC | SENSE:INT] MALTGN AUTO/NO RF | 08:25:55 PMJan 21, 2022
Center Freq 2.526000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 268 dB
1LO deidiv  Ref 20.00 dBm
og

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
A N [1]f] z 479 8 GHz 7. uns 8m| [ ]
| 24835GHz] 58986adBm| | 00 0000000000000
3 2.500 0 GHz 59670dBm| | 1
4 2.488 7 GHz -56.673 dBm ]
5 - ]
6 I R
7 I R
8 I R
9 - ]
10 I
11 _—
3 v
MSG STATUS

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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Band Edge NVNT BLE 2Mbps 2402MHz Antl Ref

. Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC SENSE:INT] MALIGN AUTO/NO RF ‘

Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.67 dB
1LO dBidiv. Ref 20,00 dBm
og

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT BLE 2Mbps 2402MHz Antl Emission

. Keysight Spectrum Analyzer - Swept 54

B

RL RF | 500 AC | SENSE:INT| [AMALIGN AUTO/NO RF ‘

08:36:19 PMJan 21,2022

Center Freq 2.356000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 267 dB
10 dBidiv.__ Ref 20.00 dBm
Log

MKF| MODE TRC) SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE
1 IIIIZIII_!EIEEIEI [i 415 =Y. ) I I
2 NEEEER 2400 0 GHz 3261dBm| [ 0 0000000000000

2.390 0 GHz 60248dBm| | 00000 00|
23846 GHz $7091dBm| | 0000 000}

FCC ID: 2A4GM-IPADPRO11

TB-RF-074-1.0
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Band Edge NVNT BLE 2Mbps 2480MHz Antl Ref

KEyslghtSpEctrumAna\yzer Swept SA

SENSE:INT] MALIGN AUTO/NO RF

Center Freq 2. 4800 000 GHz )
PNO: Wide -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
1LO dBidiv. Ref 20,00 dBm
og

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold: 100/100

[ 1]
Lo el
VAN N

Mkr1 2.480 128 GHz
4.754 dBm

Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge NVNT BLE 2Mbps 2480MHz Antl Emission

. Keysight Spectrum Analyzer - Swept 54

B

| SENSE:INT|

RL RF | 500 AC

MALTGN AUTO/NO RF |

08:29:31 PMJan 21,2022

Center Freq 2.526000000 GHz )
Trig: Free Run

#Atten: 30 dB

PNO: Fast  +#—
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset 2.68 dB

10 dBidiv Ref 20.00 dBm
Log

Mkr1 2.480 2 GHz
5.758 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH
A N [1]f] 2.480 2 GHz 5. 755 dBm| |
2
3
4
5
6
7
8
9
10
11
MSG STATUS
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Conducted RF Spurious Emission
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT BLE 1Mbps 2402 Antl -40.78 -20 Pass
NVNT BLE 1Mbps 2442 Antl -47.81 -20 Pass
NVNT BLE 1Mbps 2480 Antl -49.94 -20 Pass
NVNT BLE 2Mbps 2402 Antl -42.81 -20 Pass
NVNT BLE 2Mbps 2442 Antl -46.17 -20 Pass
NVNT BLE 2Mbps 2480 Antl -47.96 -20 Pass
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Test Graphs

Tx. Spurious NVNT BLE 1Mbps 2402MHz Antl Ref

faa) KEyslght Spectrum Analyz

RF | SENSE:INT| [AMALIGN AUTO/NO RF ‘

Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Center Freq 2. 402000000 GHz | Avg Type: Leg-Pwr

Ref Offset 2.67 dB
10 dBidiv  Ref 20.00 dBm
Log

Center 2.4020000 GHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

TX. Spurious NVNT BLE 1Mbps 2402MHz Antl Emission

. Keysight Spectrum Analyzer - Swept 54

B

RL RE_ [50Q AC [ SENSE:INT] MALTGN AUTO/NO RF |

05:03:59 PMJan 21,2022

Center Freq 13.265000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110

IFGain:Low #Atten: 30 dB

Ref Offset 267 dB
1LO dBidiv.__ Ref 20.00 dBm
og

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

1 IIIIII]_!IEIEE 1 ssa dBm| |

7.203 GHz -49.578 dBm
-38.254 dBm

3N
'Y N |
5 N
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Tx. Spurious NVNT BLE 1Mbps 2442MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =0 =]
RL RF 500 AC SENSE:INT MALIGN AUTO/NO RF | 08:23:39 PMJan 21, 2022
Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.65 dB
Ref 20.00 dBm

Center 2.4420000 GHz Span 1.500 MHz
# #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2442MHz Antl Emission

' Keysight Spectrum Analyzer - Swept SA ==
RL RF [50Q AC | SENSE:INT] MALTGN AUTO/NO RF | 08:24:08 PMJan 21, 2022
Center Freq 13.265000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 2,65 dB
1LO deidiv  Ref 20.00 dBm
og

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y]
N [1]f]  2439GHz} 47M4dBm| [ [ 0000000000000 |
#d N [1[f[  25653GHz| 42673dBm| [ [ 000000000000 |
[ N [1]f] T T =T
[ N [1]f]
[ N [1]f] 9.771GHz
.
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Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA (==
RL RF 50Q AC SENSE:INT] MALIGN AUTO/NO RF ‘ 08:26:28 PMJan 21, 2022

Center Freq 2.480000000 GHz

Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
1LO dBidiv. Ref 20,00 dBm
og

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Tx. Spurious NVNT BLE 1Mbps 2480MHz Antl Emission

' Keysight Spectrum Analyzer - Swept SA ==
RL RF [50Q AC | SENSE:INT] MALTGN AUTO/NO RF | 08:26:58 PMJan 21, 2022
Center Freq 13.265000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB Mkr1 2.492 GHz
Ref 20.00 dBm 5.642 dBm
- r ]

- °rr °©r 1 © [ [ |
--—-—-—-m

10 dBidiv
Log

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 IIIIII]_!L‘EIEE___
b1 N | 24.727 GHz ___
1 N |
Iy N ]
4 N |
6 I
7
8
9
10
11
i 0
MSG STATUS
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Tx. Spurious NVNT BLE 2Mbps 2402MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =0 =]
RL RF 500 AC SENSE:INT MALIGN AUTO/NO RF | 08:37:53 PMJan 21, 2022

Avg Type: Log-Pwr

PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Center Freq 2.402000000 GHz

Mkr1 2.402 168 GHz

Ref Offset 2.67 dB
1 gsrdw Ref 20.00 dBm 0.685 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2402MHz Antl Emission

' Keysight Spectrum Analyzer - Swept SA ==
RL RF [50Q AC | SENSE:INT] MALTGN AUTO/NO RF | 08:38:22 PMJan 21, 2022
Center Freq 13.265000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Mkr1 2.412 GHz

Ref Offset 2.67 dB
1L%gBl'div Ref 20.00 dBm -0.149 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

1 IIIIII]_!IEIEE -0. 149 é8m [ ]
) N [1[f] ©9612GHz[ 42121dBm| | [ 00000000 |
4.795GHz 56601dBm| [ 0000000000000 ]
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Tx. Spurious NVNT BLE 2Mbps 2442MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA ==
RL RE 500 AC SENSE:INT MALTGN AUTO/NO RF | 08:34:30 PMJan 21,2022
Center Freq 2.442000000 GHz ) Avg Type: Log-Pwr
PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.441 967 GHz

Ref Offset 2.65 dB
E%gBrdiv Ref 20.00 dBm 2.864 dBm

A |
---mra.n.‘. P ke el A PPN SN Y NN ._._.‘n.'ll 15

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

IMSG

Tx. Spurious NVNT BLE 2Mbps 2442MHz Antl Emission

=R =R
MALTGN AUTO/NO RF | 08:34:50 PMJan 21, 2022
Avg Type: Log-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

. Keysight Spectrum Analyzer - Swept 54

AL R |00 AC [ SENSE:INT]

Center Freq 13.265000000 GHz

Mkr1 2.439 GHz

Ref Offset 2.65 dB
1L%gBl'div Ref 20.00 dBm 3.361 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE -

Y]
A N [1]f[ 2430 GHz 331dBm| [ ]
) N [1[f]  25732GHz[ 43314dBm| | [ 000000000 |
4.742 GHz 55970dBm| [ 000000000 ]
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Tx. Spurious NVNT BLE 2Mbps 2480MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =0 =]
RL RF 500 AC SENSE:INT MALIGN AUTO/NO RF | 08:30:05 PMJan 21, 2022

Avg Type: Log-Pwr

PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
Ref 20.00 dBm

Span 3.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Tx. Spurious NVNT BLE 2Mbps 2480MHz Antl Emission

' Keysight Spectrum Analyzer - Swept SA ==
RL RF [50Q AC | SENSE:INT] MALTGN AUTO/NO RF | 08:30:35 PMJan 21, 2022
Center Freq 13.265000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

Y]
A N [1]f] 2497 GHz 3406dBm| [ ]
| N [1[f]  25600GHz[ 43417dBm| | [ 0000000000 |
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Restrict Band
Condition Mode Frequency Antenna Spur Freq Power Gain E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) (dBuV/m) (dBuV/m)

NVNT BLE 2402 Antl 2310 -49.29 2 47.97 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2310 -60.3 2 36.96 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2340.912 -46.59 2 50.67 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2384.784 -59.69 2 37.57 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -50.35 2 46.91 Peak 74 Pass
1Mbps

NVNT BLE 2402 Antl 2390 -59.9 2 37.36 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -48.91 2 48.35 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.5 -58.53 2 38.73 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2483.536 -45.23 2 52.03 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2483.512 -58.53 2 38.73 Average 54 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -47.71 2 49.55 Peak 74 Pass
1Mbps

NVNT BLE 2480 Antl 2500 -59.41 2 37.85 Average 54 Pass
1Mbps

NVNT BLE 2402 Antl 2310 -51.26 2 46 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2310 -60.31 2 36.95 Average 54 Pass
2Mbps

NVNT BLE 2402 Antl 2333.52 -46.85 2 50.41 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2389.872 -59.92 2 37.34 Average 54 Pass
2Mbps

NVNT BLE 2402 Antl 2390 -50.84 2 46.42 Peak 74 Pass
2Mbps

NVNT BLE 2402 Antl 2390 -59.93 2 37.33 Average 54 Pass
2Mbps

NVNT BLE 2480 Antl 2483.5 -44.42 2 52.84 Peak 74 Pass
2Mbps

NVNT BLE 2480 Antl 2483.5 -52.84 2 44.42 Average 54 Pass
2Mbps

NVNT BLE 2480 Antl 2483.536 -43.22 2 54.04 Peak 74 Pass
2Mbps

NVNT BLE 2480 Antl 2483.512 -52.84 p) 44.42 Average 54 Pass
2Mbps

FCC ID: 2A4GM-IPADPRO11 TB-RF-074-1.0
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NVNT BLE 2480 Antl 2500 -49.72 2 47.54 Peak 74 Pass
2Mbps

NVNT BLE 2480 Antl 2500 -59.38 2 37.88 Average 54 Pass
2Mbps
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Test Graphs

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Peak

' Keysight Spectrum Analyzer - Swept SA = =
RF [50Q AC | SENSE:INT] MALTGN AUTO/NO RF | 05:04:15 PMJan 21, 2022
Avg Type: Log-Pwr

PNO: Fast -»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.402 256 GHz

Ref Offset 2.67 dB
10 dBidiy Ref 20.00 dBm 2.908 dBm

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
N [1[f] 2402256 GHz| 2908Bm| [ [ |
2 2.310 000 GHz 49288dBm| | 0 0000000000000
3 2.390 000 GHz 49615dBm| | 1
4 46680dBm| |
5 |
6
7
8
9
10
11 [ [ 1| -
— = v
MSG STATUS

Restrict Band NVNT BLE 1Mbps 2402MHz Antl Average

' Keysight Spectrum Analyzer - Swept SA = =
RL RF [50Q AC | SENSE:INT] MALTGN AUTO/NO RF | 05:04:24 PMJan 21, 2022

Avg Type: Log-Pwr

PNO: Fast -»— 1rig: FreeRun Avg|Hold: 111

IFGain:Low #Atten: 30 dB

Ref Offset 267 dB
Ref 20.00 dBm

2.402 064 GHz
2.310 000 GHz
2.390 000 GHz
2.384 784 GHz

MKR| MODE TRC| SCL X Y] FUNCTION FUNCTION WIDTH FUNCTION VALUE
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Restrict Band NVNT BLE 1Mbps 2480MHz Antl Peak

' Keysight Spectrum Analyzer - Swept SA =0 =]
RL RF 500 AC SENSE:INT MALIGN AUTO/NO RF | 08:26:01 PMJan 21, 2022
Avg Type: Log-Pwr

PNO: Fast -~ Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
1LO dBidiv.__ Ref 20.00 dBm
og

MKF| MODE TRC) SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE
A N [ 1]f] 2 4Eu 272 GHz 7. 113 =) I I
2.483 500 GHz 48912dBm| [ 0 0000000000000 ]
2.500 000 GHz 47709dBm| | 00000 00|
2.483 536 GHz 45229dBm| | 000000 00|

Restrict Band NVNT BLE 1Mbps 2480MHz Antl Average
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| SENSE:INT] MALTGN AUTO/NO RF | 08:26:23 PMJan 21, 2022
Avg Type: Log-Pwr 2
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Mkr1 2.480 056 GHz
Ref Offset 2.68 dB
10 gBl'div Rz.f 23.710 dBm 6.684 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

A N [1]7] 2 480 056 GHz 6. 584 8m ! ]
#d N [1]7] 2.483 500 GHz 68532dBm| | 0 0000000000000 |
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Restrict Band NVNT BLE 2Mbps 2402MHz Antl Peak

' Keysight Spectrum Analyzer - Swept SA ==
RL RF 50Q  AC SENSE:INT] MALIGN AUTO/NO RF ‘ 08:36:26 PMJan 21, 2022

Center Freq 2.358000000 GHz ) Avg Type: Log-Pwr
PNO: Fast -~ Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.402 544 GHz
Ref Offset 2.67 dB
10 dBidiy RZf zg.eoo dBm 2.675 dBm

MKF| MODE TRC) SCL X I FUNCTION | FUNCTION WIDTH FUNCTION VALUE
A N [ 1]f] 2.402 544 GHz 2676Bm| | 0000 0000000000000 |
| £ 2.310 000 GHz $1263dBm| [ 0 0000000000000 ]
2.390 000 GHz 49707dBm| | 000 0000
1]
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Restrict Band NVNT BLE 2Mbps 2402MHz Antl Average

. Keysight Spectrum Analyzer - Swept SA =R =R
RL RE_ 5 AC [ SENSENT] ANALTGN AUTO/NO RF |

Center Freq 2.358000000 GHz . Avg Type: Leg-Pwr
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110

IFGain:Low #Atten: 30 dB

Mkr1 2.402 064 GHz
Ref Offset 2.67 dB
1L%gBl'div Rz.f 23.710 dBm 1.114 dBm

[ r r r -t [ [ [
! ;[ [ ]
- ¢ [ @ [ /A

MKR| MODE TRC| SCL X
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Y]
sy N[1]f]  2402064GHz[  1114dBm| [ [ 000 |
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2.390 000 GHz -59.918 dBm
2.389 872 GHz -59.924 dBm
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Restrict Band NVNT BLE 2Mbps 2480MHz Antl Peak

' Keysight Spectrum Analyzer - Swept SA =0 =]
RL RF 500 AC SENSE:INT MALIGN AUTO/NO RF | 08:29:37 PMJan 21, 2022
Avg Type: Log-Pwr

PNO: Fast -~ Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 2.68 dB
1LO dBidiv.__ Ref 20.00 dBm
og

MKF| MODE TRC) SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE
A N [ 1]f] 2 4Eu 488 GHz 7. 127 =) I I
2.483 500 GHz 44420dBm| [ 0 0000000000000 |
2.500 000 GHz 49716dBm| | 0000 000

2.483 536 GHz -43.219 dBm

Restrict Band NVNT BLE 2Mbps 2480MHz Antl Average

===
| SENSE:INT] MALTGN AUTO/NO RF | 08:29:50 PMJan 21, 2022
Avg Type: Log-Pwr 2
PNO: Fast -»— 1rig: FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 30 dB

Mkr1 2.480 080 GHz
Ref Offset 2.68 dB
1L%gBl'div Rz.f 23.710 dBm 5.609 dBm
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