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Antenna 4
902.5MHz
[ Keysight Spectrum Analyzer - Swept SA (===
[s00 AC [ [ SENSE:PULSE] [A\ALIGN AUTO/NO RF_[03:37:38 PM 1ul 08,2022

RL [ RF
Center Freq 902.500000 MHz

PNO: Fast —+ 17ig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS s AEEEED Frequency
AvglHold: 10110 w

s
osrfpPPPP P

Ref Offset 15 dB
1LO dBidiv. Ref 31.50 dBm
og

Mkr1 902.498 125 MHZ Auto Tune
21.569 dBm

Center Freq

902.500000 MHz|

StartFreq
900.000000 MHZ|

o Stop Freq|
905.000000 MHz|
-18.5
CF Step
e 500.000 kHz]
JAuto Man|
-85
FreqOffset|
~48.5 R
0 Hz|
£8.5
Scale Type
Center 802.500 MHz Span 5.000 MHz Log Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
usc Iy sTatus
915MHz
[ Keysight Spectrum Analyzer - Swept SA (=R
RL | RFE [s0& AC [ [ SENSE:PULSE] JA\ALTGN AUTO/NO RF_|03:38:12 PM Jul =
Center Freq 915.000000 MHz X #Avg Type: RMS 3 requency
PNO:Fast == Trig: Free Run AvglHold: 1010 ™ :
IFGain:Low #Atten: 40 dB B
Ref Offset 15 dB Mkr1 915.006 875 MHZ Auto Tune
(9 gidiv Ref 31.50 dBm 21.186 dBm
CenterFreq
21 915.000000 MHz|
1
StartFreq|
150 912.500000 MHz|
o Stop Freq
917.500000 MHz|
-85
CF Step|
e 500.000 kHz
JAuto Man|
385
Freq Offset|
485
0 Hz|
85
Scale Type
Center 915.000 MHz Span 5.000 MHz||-°9 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
nsc Iy sTatus
927.5MHz
[ Keysight Spectrum Analyzer - Swept SA =
RL [ RF [50Q AC | | SENSE:PULSE| |A\ALIGN AUTO/NO RF_[03:38:40 PMJul 08,2022 F
Center Freq 927.500000 MHz ) #Avg Type: RMS requency
PNO:Fast = Trig: Free Run Avg|Hold: 1040
IFGain:Low #Atten: 40 dB
Ref Offset 15 dB Mkr1 927.497 500 MHZ Auto Tune
(9 dBidiv Ref 31.50 dBm 19.967 dBm
Center Freq
2 927.500000 MHz|
"
StartFreq
150 925.000000 MHz|
o Stop Freq|
930.000000 MHz|
-18.6
CFStep
e 500.000 kHz]
JAuto Man|
386
Freq Offset
-85
0 Hz|
8.6
Scale Type
Center 927.500 MHz Span 5.000 MHz Log Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)

s

Tsms
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Antenna 5
902.5MHz
[ Keysight Spectrum Analyzer - Swept SA (===
RL | RE [s0Q  AC | [ SENSE:PULSE] |A\ALTGN AUTO/NO RF_[03:40:24 PMJul 08,2022
[Center Freq 902.500000 MHz #Avg Type: RMS R[5 o5 |  Freduency
PNO-Fast == Trig: Free Run AvglHold: 10110 T
IFGain:Low #Atten: 40 dB DET|P PP PP P
Ref Offset 1.5 dB Mkr1 902.489 375 MHZ Auto Tune
(9 dBidlv Ref 31.50 dBm 21.464 dBm
¢ CenterFreq
2 902500000 MHz|
1
StartFreq
150 900.000000 MHz|
o Stop Freq|
905.000000 MHz|
-18.5
CF Step|
e 500.000 kHz]
JAuto Man
-85
o5 FreqOffset|
7 0 Hz|
£8.5
Scale Type|
Center 802.500 MHz Span 5.000 MHz Log Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
isc [
915MHz
[ Keysight Spectrum Analyzer - Swept SA (=R
RL | RFE [s0& AC [ [ SENSE:PULSE] JAVALTGN AUTO/NO RF_|03:40:55 PM Jul =
Center Freq 915.000000 MHz X #Avg Type: RMS 3 requency
PNO Fast == Trig: Free Run AvglHold: 10110 ™ :
IFGain:Low #Atten: 40 dB B
Ref Offset 15 dB Mkr1 915.003 125 MHZ Auto Tune
(9 gidiv Ref 31.50 dBm 21.142 dBm
CenterFreq

915.000000 MHz|

StartFreq|
912.500000 MHz|

o Stop Freq
917.500000 MHz|
-85
CF Step|
e 500.000 kHz
JAuto Man
385
Freq Offset|
485 —
0 Hz|
85
Scale Type
Center 915.000 MHz Span 5.000 MHz||-°9 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
nsc Iy sTatus
927.5MHz
[ Keysight Spectrum Analyzer - Swept SA =
RL [ RF [50Q AC | | SENSE:PULSE| |A\ALIGN AUTO/NO RF_[03:41:39 PMJul 08,2022 F
Center Freq 927.500000 MHz ) #Avg Type: RMS requency
PNO:Fast = Trig: Free Run Avg|Hold: 1040
IFGain:Low #Atten: 40 dB
Auto Tune|
Ref Offset 15 dB Mkr1 927.495 000 MHz
(9 dBidiv Ref 31.50 dBm 19.996 dBm
Center Freq
2 927.500000 MHz|
"
StartFreq
150 925.000000 MHz|
o Stop Freq|
930.000000 MHz|
-18.6
CFStep
e 500.000 kHz]
JAuto Man
386
Freq Offset
-85
0 Hz|
8.6
Scale Type
Center 927.500 MHz Span 5.000 MHz|[Lo9 Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)

s

Tsms
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Antenna 6
902.5MHz
[ Keysight Spectrum Analyzer - Swept SA (===
[s00 AC [ [ SENSE:PULSE] [A\ALIGN AUTO/NO RF_[03:43:00 PMJul 08,2022

RL [ RF
Center Freq 902.500000 MHz

PNO: Fast —+ 17ig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS s AEEEED Frequency
AvglHold: 10110 w

s
osrfpPPPP P

Ref Offset 1.5 dB Mkr1 902.505 625 MHZ Auto Tune
(9 dBidlv Ref 31.50 dBm 21.403 dBm
{ CenterFreq
2 902500000 MHz|
1
StartFreq
150 900.000000 MHz|
o Stop Freq|
905.000000 MHz|
-18.5
CF Step|
e 500.000 kHz]
JAuto Man
-85
FreqOffset|
485
0 Hz|
£8.5
Scale Type|
Center 802.500 MHz Span 5.000 MHz Log Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
isc [
915MHz
[ Keysight Spectrum Analyzer - Swept SA (=R
RL | RFE [s0& AC [ [ SENSE:PULSE] JAVALTGN AUTO/NO RF_|03:43:42 PM Jul =
Center Freq 915.000000 MHz X #Avg Type: RMS 3 requency
PNO Fast == Trig: Free Run AvglHold: 10110 ™ :
IFGain:Low #Atten: 40 dB B
Ref Offset 15 dB Mkr1 914.991 875 MHZ Auto Tune
(9 gidiv Ref 31.50 dBm 20.963 dBm
CenterFreq
Ell 915.000000 MHz]
1
StartFreq|
150 912.500000 MHz|
o Stop Freq
917.500000 MHz|
185
CF Step|
e 500.000 kHz
JAuto Man
85
e FreqOffset
' i 0Hz
585
Scale Type|
Center 915.000 MHz Span 5.000 MHz||-°9 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
nsc Iy sTatus
927.5MHz
[ Keysight Spectrum Analyzer - Swept SA =
RL [ RF [50Q AC | | SENSE:PULSE| |A\ALIGN AUTO/NO RF_[03:44:26 PMJul 08,2022 F
Center Freq 927.500000 MHz ) #Avg Type: RMS requency
PNO- Fast === Trig: Free Run AvglHold: 1010
IFGain:Low #Atten: 40 dB
Ref Offset 15 dB Mkr1 927.491 875 MHZ Auto Tune
(9 dBidiv Ref 31.50 dBm 19.823 dBm
Center Freq
2 927.500000 MHz|
&
StartFreq
150 925.000000 MHz|
o Stop Freq|
930.000000 MHz|
-18.6
CF Step|
e 500.000 kHz]
JAuto Man
386
FreqOffset
4.5 1 fim
0 Hz|
8.6
Scale Type
Center 927.500 MHz Span 5.000 MHz|[L°9 Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)

s

Tsms
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Antenna 7
902.5MHz
[ Keysight Spectrum Analyzer - Swept SA (===
RL | RE [s0Q  AC | [ SENSE:PULSE] |A\ALIGN AUTO/NO RF[03:46:28 PMJul 08,2022
[Center Freq 902.500000 MHz #Avg Type: RMS Race[ 55| Frequency
PNO-Fast == Trig: Free Run AvglHold: 10110 T
IFGain:Low #Atten: 40 dB DET|P PP PP P
Ref Offset 1.5 dB Mkr1 902.498 750 MHZ Auto Tune
(9 dBidlv Ref 31.50 dBm 21.491 dBm
o CenterFreq
2 902500000 MHz|
1
StartFreq
150 900.000000 MHz|
o Stop Freq|
905.000000 MHz|
-18.5
CF Step|
e 500.000 kHz]
JAuto Man|
-85 —
o5 FreqOffset|
7 0 Hz|
£8.5
Scale Type|
Center 802.500 MHz Span 5.000 MHz Log Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
isc [
915MHz
[ Keysight Spectrum Analyzer - Swept SA (=R
RL | RFE [s0& AC [ [ SENSE:PULSE] JAVALTGN AUTO/NO RF_|03:47:23 PMJul =
Center Freq 915.000000 MHz X #Avg Type: RMS 3 requency
PNO Fast == Trig: Free Run AvglHold: 10110 ™ :
IFGain:Low #Atten: 40 dB B
Ref Offset 15 dB Mkr1 914.999 375 MHZ Auto Tune
(9 gidiv Ref 31.50 dBm 20.936 dBm
CenterFreq

915.000000 MHz|

StartFreq|

912500000 MHz|

Stop Freq
917.500000 MHz|
-85
CF Step|
e 500.000 kHz
JAuto Man
385 "
Freq Offset|
485
0 Hz|
85
Scale Type
Center 915.000 MHz Span 5.000 MHz||-°9 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
nsc Iy sTatus
927.5MHz
[ Keysight Spectrum Analyzer - Swept SA =
RL [ RF [50Q AC | | SENSE:PULSE| |A\ALIGN AUTO/NO RF_[03:47:52 PMJul 08,2022 F
Center Freq 927.500000 MHz ) #Avg Type: RMS requency
PNO:Fast = Trig: Free Run Avg|Hold: 1040
IFGain:Low #Atten: 40 dB
Auto Tune|
Ref Offset 15 dB Mkr1 927.500 625 MHz
(9 dBidiv Ref 31.50 dBm 19.637 dBm
Center Freq

927500000 MHz|

StartFreq

925.000000 MHz|

#Res BW 1.0 MHz

Span 5.000 MHz

Stop Freq|
930.000000 MHz|

-18.6
CF Step
o 500.000 kHz|
JAuto Man|

386
Freq Offset]

4.5 [HCAIE

0 Hz|

8.6
Scale Type
Center 927.500 MHz Log Lin|

#VBW 3.0 MHz Sweep 1.067 ms (8001 pts)

s

Tsms
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Antenna 8
902.5MHz
[ Keysight Spectrum Analyzer - Swept SA (===
[s00 AC [ [ SENSE:PULSE] [A\ALIGN AUTO/NO RF_|03:49:16 PM1ul 08,2022

RL [ RF
Center Freq 902.500000 MHz

PNO: Fast —+ 17ig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS s AEEEE Frequency
AvglHold: 10110 w

s
osrfpPPPP P

Ref Offset 15 dB
1LO dBidiv. Ref 31.50 dBm
og

Mkr1 902.379 375 MHZ Auto Tune
21.255 dBm

Center Freq

902.500000 MHz|

StartFreq
900.000000 MHZ|

o Stop Freq|
905.000000 MHz|
-18.5
CF Step
e 500.000 kHz]
JAuto Man|
-85
FreqOffset|
485
0 Hz|
£8.5
Scale Type
Center 802.500 MHz Span 5.000 MHz Log Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
usc Iy sTatus
915MHz
[ Keysight Spectrum Analyzer - Swept SA (=R
RL | RFE [s0& AC [ [ SENSE:PULSE] JAVALTGN AUTO/NO RF_|03:49:52 PM Jul =
Center Freq 915.000000 MHz X #Avg Type: RMS 3 requency
PNO:Fast == Trig: Free Run AvglHold: 1010 ™ :
IFGain:Low #Atten: 40 dB B
Ref Offset 15 dB Mkr1 915.000 625 MHZ Auto Tune
(9 gidiv Ref 31.50 dBm 20.690 dBm
CenterFreq
21 915.000000 MHz|
1
StartFreq|
150 912.500000 MHz|
o Stop Freq
917.500000 MHz|
-85
CF Step|
e 500.000 kHz
JAuto Man|
385
Freq Offset|
485 lly
0 Hz|
85
Scale Type
Center 915.000 MHz Span 5.000 MHz||-°9 Lin
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)
nsc Iy sTatus
927.5MHz
[ Keysight Spectrum Analyzer - Swept SA =
RL [ RF [50Q AC | | SENSE:PULSE| |A\ALIGN AUTO/NO RF_[03:50:30 PMJul 08,2022 F
Center Freq 927.500000 MHz ) #Avg Type: RMS requency
PNO:Fast = Trig: Free Run Avg|Hold: 1040
IFGain:Low #Atten: 40 dB
Ref Offset 15 dB Mkr1 927.488 750 MHZ Auto Tune
(9 dBidiv Ref 31.50 dBm 19.385 dBm
Center Freq
2 927.500000 MHz|
"
StartFreq
150 925.000000 MHz|
o Stop Freq|
930.000000 MHz|
-18.6
CFStep
e 500.000 kHz]
JAuto Man|
386
Freq Offset
-85 !
0 Hz|
8.6
Scale Type
Center 927.500 MHz Span 5.000 MHz Log Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8001 pts)

s

Tsms
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3.4. 20dB Bandwidth

Test Procedure

According to ANSI C63.10: 2013. Use the following spectrum analyzer settings: Span = approximately
2 to 3 times the 20dB bandwidth, centered on a hopping channelRBW = 1% of the 20dB bandwidth,
VBW = RBW, Sweep = auto, Detector function = peak, Trace = max holdThe EUT should be
transmitting at its maximum data rate. Allow the trace to stabilize.

Use the marker-to-peak function to set the marker to the peak of the emission. Use the marker-delta
function to measure 20 dB down one side of the emission. Reset the marker-delta function, and move
the marker to the other side of the emission, until it is (as close as possible to) even with the reference
marker level. The marker-delta reading at this point is the 20 dB bandwidth of the emission. If this
value varies with different modes of operation (e.g., data rate, modulation format, etc.), repeat this test
for each variation..

Test Confiquration

EUT Spectrum
Analyzer
Test Results
Antenna 1
Channel Frequency 20dB Bandwidth Limit Resuilt
(MHz) (KHz) (KHz)
902.5 61.94 / PASS
915.0 61.95 / PASS
927.5 70.68 / PASS
Antenna 2
Channel Frequency 20dB Bandwidth Limit Result
(MHz) (KHz) (KHz)
902.5 58.85 / PASS
915.0 61.50 / PASS
927.5 75.04 / PASS
Antenna 3
Channel Frequency 20dB Bandwidth Limit Result
(MHz) (KHz) (KHz)
902.5 60.17 / PASS
915.0 67.23 / PASS
927.5 79.52 / PASS
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Channel Frequency

20dB Bandwidth

Limit

e (KH2) (KHz) Result
902.5 59.82 / PASS
915.0 67.22 / PASS
927.5 76.31 / PASS
Antenna 5
Channel Frequency 20dB Bandwidth Limit Sl
(MHz) (KHz) (KHz)
902.5 59.74 / PASS
915.0 61.00 / PASS
927.5 79.85 / PASS
Antenna 6
Channel Frequency 20dB Bandwidth Limit Result
(MHz) (KHz) (KHz)
902.5 62.47 / PASS
915.0 61.02 / PASS
927.5 72.86 / PASS
Antenna 7
Channel Frequency 20dB Bandwidth Limit Resuilt
(MHz) (KHz) (KHz)
902.5 60.16 / PASS
915.0 69.11 / PASS
927.5 71.91 / PASS
Antenna 8
Channel Frequency 20dB Bandwidth Limit Result
(MHz) (KHz) (KHz)
902.5 59.39 / PASS
915.0 59.37 / PASS
927.5 78.61 / PASS
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Test Graphs
Antenna 1

902.5MHz

[ Keysight Spectrurn Analyzer - Occupied B ==
RL RF 500 AC [A\ALIGN AUTO/NO RF_[03:28:48 PMJul 08, 2022
Center Freq 902.500000 MHz Center Freq: 902.500000 MHz Radio Std: Nene Frequency
Trig: Free Run Avg[Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 902.4997 MHZ
Ref Offset 15 dB
10dsidiy___Ref 35.00 dBm 21.295 dBm
og
>0 CenterFreq|
15.0 902.500000 MHz|
500
500
150
250
50
450
E50
Center 902.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms| 30.000 ng
JAuto Man|
Occupied Bandwidth Total Power 26.4 dBm
80.044 kHz Freq Offset
Transmit Freq Error -500 Hz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 61.94 kHz x dB -20.00 dB
usc IfysTatus
915MHz
[ Keysight Spectrum Analyzer - Occupied BW (===
RL [ RF [50Q AC [ | SENSE:PULSE| |AALTGN AUTO/NO RF[03:20:21 PMJul 08, 2022
Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio Std: None Frequency
Trig: Free Run Avg[Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 914.9997 MHZ]
Ref Offset 15 dB
10dBia___Ref 35.00 dBm 20.817 dBm
og
20 Center Freq|
15.0 915.000000 MHz|
5.00
500
-15.0
-25.0
-35.0
-45.0
-55.0
Center 915 MHz Span 300 kHz CF Step|
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30.000 kHz|
JAuto Man|
Occupied Bandwidth Total Power 26.2 dBm
74.369 kHz Freq Offset
Transmit Freq Error 627 Hz % of OBW Power  99.00 % Oz
x dB Bandwidth 61.95 kHz x dB -20.00 dB
usc IfysTaTus
927.5MHz
e Keysi rum Analyzer - Occupied BW ==
RL [ RF [509 AC [ | SENSE:PULSE] |A\ALIGN AUTO/NG RF_[03:30:06 PMJul 08, 2022
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: None Frequency
== Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.4994 MHZ
Ref Offset 15 dB
10dsidiy___Ref 35.00 dBm 19.582 dBm)
og
=0 ¢ CenterFreq|
15.0 927.500000 MHz|
5.00
-5.00
-15.0
-25.0
-35.0
450
£5.0
Center 927.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30.000 kH';
. . JAuto Man|
Occupied Bandwidth Total Power 24.8 dBm
74.190 kHz Freq Offset
Transmit Freq Error 1.608 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 70.68 kHz xdB -20.00 dB
usc I status
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Antenna 2

902.5MHz

[ Keysight Spectrum Analyzer - Occupied BW [EREEE=T|
RL RF C [A\ALIGN AUTO/NO RF_[03:32:09 PMJul 08, 2022
Center Freq 902.500000 MHz Center Freq: 902.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 902.4997 MHZ]
Ref Offset 1.5 dB
10 dBicly Ref 35.00 dBm 21.431 dBm
og
20 Center Freq|
15.0 902.500000 MHz|
500
500
-15.0
-25.0
-35.0
-45.0
-55.0
Center 902.5 MHz Span 300 kHz CF ste
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms By
JAuto Man|
Occupied Bandwidth Total Power 26.4 dBm
73.706 kHz Freq Offset|
Transmit Freq Error 466 Hz % of OBW Power  99.00 % Oz
x dB Bandwidth 58.85 kHz x dB -20.00 dB
usc Iy sTaTus
915MHz
h i rum Analyzer - Occupied BW ===
RL [ RF [500 AC [ | SENSE:PULSE] |ANALTGN AUTO/NG RF[03:32:37 PMJul 08, 2022
Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio Std: None Frequency
== Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 914.9997 MHZ]
Ref Offset 1.5 dB
10dsidiy___Ref 35.00 dBm 21.057 dBm
og
20 CenterFreq
15.0 915.000000 MHz|
5.00
-5.00
-15.0
-25.0
-35.0
-45.0
£5.0
Center 915 MHz Span 300 kHz CE Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30000 Hd
. . JAuto Man|
Occupied Bandwidth Total Power 26.3 dBm
77.593 kHz Freq Offset
Transmit Freq Error 118Hz % of OBW Power  99.00 % O+
x dB Bandwidth 61.50 kHz x dB -20.00 dB
usc I sTatus
927.5MHz
h Keysight Spectrum Analyzer - Occupied BW/ =
RL [ RF [50Q AC | | SENSE:PULSE| |AvALTGN AUTO/NO RF[03:33:06 PMJul 08, 2022
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: Nene Frequency
= Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.4997 MHZ
Ref Offset 15 dB
10 dBidiv Ref 35.00 dBm 19.661 dBm
og
>0 CenterFreq|
15.0 927.500000 MHz|
500
500
150 -
250
B0
450
E50
Center 927.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms| 30.000 ng
JAuto Man|
Occupied Bandwidth Total Power 24.7 dBm
73.879 kHz Freq Offset
Transmit Freq Error 302 Hz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 75.04 kHz x dB -20.00 dB

s s
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Antenna 3

902.5MHz

[ Keysight Spectrum Analyzer - Occupied BW (===
RL RF C [A\ALIGN AUTO/NO RF_[03:34:28 PMJul 08, 2022
Center Freq 902.500000 MHz Center Freq: 902.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 902.4997 MHZ]
Ref Offset 1.5 dB
10 dBicly Ref 35.00 dBm 21.527 dBm
og
20 Center Freq|
15.0 902.500000 MHz|
500
500
-15.0
-25.0
-35.0
-45.0
-55.0
Center 902.5 MHz Span 300 kHz CF ste
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms By
JAuto Man|
Occupied Bandwidth Total Power 26.5 dBm
68.842 kHz Freq Offset|
Transmit Freq Error 713 Hz % of OBW Power  99.00 % Oz
x dB Bandwidth 60.17 kHz x dB -20.00 dB
usc Iy sTaTus
915MHz
h i rum Analyzer - Occupied BW ===
RL [ RF [500 AC [ | SENSE:PULSE] |A\ALTGN AUTO/NG RF[03:35:12 PMJul 08, 2022
Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio Std: None Frequency
== Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 914.9997 MHZ]
Ref Offset 1.5 dB
10dsidiy___Ref 35.00 dBm 21.231 dBm
ogd
20 CenterFreq
15.0 915.000000 MHz|
5.00
-5.00
-15.0
-25.0
-35.0
-45.0
£5.0
Center 915 MHz Span 300 kHz CE Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30000 Hd
. . JAuto Man|
Occupied Bandwidth Total Power 26.5 dBm
71.075 kHz Freq Offset
Transmit Freq Error 665Hz % of OBW Power  99.00 % O+
x dB Bandwidth 67.23 kHz x dB -20.00 dB
usc I sTatus
927.5MHz
h Keysight Spectrum Analyzer - Occupied BW/ =
RL [ RF [50Q AC | | SENSE:PULSE| |AvALTGN AUTO/NO RF[03:35:53 PMJul 08, 2022
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: Nene Frequency
= Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.4997 MHZ
Ref Offset 15 dB
10dsidiy___Ref 35.00 dBm 19.948 dBm
og
>0 CenterFreq|
15.0 927.500000 MHz|
500
500
150
250
50
450
E50
Center 927.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #/BW 10 kHz Sweep 31.67 ms 30.000 ng
JAuto Man|
Occupied Bandwidth Total Power 25.0 dBm
76.384 kHz Freq Offset
Transmit Freq Error -1.346 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 79.52 kHz x dB -20.00 dB

s s
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Antenna 4

902.5MHz

[ Keysight Spectrum Analyzer - Occupied BW (===
RL RF C [A\ALIGN AUTO/NO RF_[03:37:31 PMJul 08, 2022
Center Freq 902.500000 MHz Center Freq: 902.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 902.4997 MHZ]
Ref Offset 1.5 dB
10 dBicly Ref 35.00 dBm 21.561 dBm
og
20 Center Freq|
15.0 902.500000 MHz|
500
500
-15.0
-25.0 -
-35.0
-45.0
-55.0
Center 902.5 MHz Span 300 kHz CF ste
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms By
JAuto Man|
Occupied Bandwidth Total Power 26.6 dBm
68.245 kHz Freq Offset|
Transmit Freq Error 850 Hz % of OBW Power  99.00 % Oz
x dB Bandwidth 59.82 kHz x dB -20.00 dB
usc Iy sTaTus
915MHz
h i rum Analyzer - Occupied BW ===
RL [ RF [500 AC [ | SENSE:PULSE] |ANALTGN AUTO/NG RF_[03:38:05 PMJul 08, 2022
Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio Std: None Frequency
== Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 914.9997 MHZ]
Ref Offset 1.5 dB
10dsidiy___Ref 35.00 dBm 21.250 dBm
ogd
20 CenterFreq
15.0 915.000000 MHz|
5.00
-5.00
-15.0
-25.0
-35.0
-45.0
£5.0
Center 915 MHz Span 300 kHz CE Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30000 Hd
. . JAuto Man|
Occupied Bandwidth Total Power 26.3 dBm
66.609 kHz Freq Offset
Transmit Freq Error 2540 kHz % of OBW Power  99.00 % O+
x dB Bandwidth 67.22 kHz x dB -20.00 dB
usc I sTatus
927.5MHz
h Keysight Spectrum Analyzer - Occupied BW/ =
RL [ RF [50Q AC | | SENSE:PULSE| |AvALTGN AUTO/NO RF[03:38:33 PMJul 08, 2022
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: Nene Frequency
= Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.4994 MHZ
Ref Offset 15 dB
10 dBidiv Ref 35.00 dBm 19.961 dBm
og
>0 CenterFreq|
15.0 927.500000 MHz|
500
500
150
250
B0} —
450
E50
Center 927.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #/BW 10 kHz Sweep 31.67 ms 30.000 ng
JAuto Man|
Occupied Bandwidth Total Power 25.2 dBm
74.447 kHz Freq Offset|
Transmit Freq Error -1.245 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 76.31 kHz x dB -20.00 dB

s s
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902.5MHz

[ww Keysight Spectrum Analyzer - Occupied BW ==
RL RF C [A\ALIGN AUTO/NORF_[03:40:17 PMJul 08, 2022
Center Freq 902.500000 MHz Center Freq: 902.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 902.4997 MHZ]
Ref Offset 1.5 dB
10duidiy___Ref 35.00 dBm 21.468 dBm
og
20 Center Freq|
15.0 s 902.500000 MHz|
500
500
-15.0
-25.0
-35.0 fecy LT
-45.0
-55.0
Center 902.5 MHz Span 300 kHz CF ste
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms By
JAuto Man|
Occupied Bandwidth Total Power 26.6 dBm
76.579 kHz Freq Offset|
Transmit Freq Error 217 Hz % of OBW Power  99.00 % Oz
x dB Bandwidth 59.74 kHz x dB -20.00 dB
usc Iy sTaTus
915MHz
i rum Analyzer - Occupied BW ===
RL [ RF [500 AC [ | SENSE:PULSE] |ANALTGN AUTO/NG RF[03:40:48 PMJul 08, 2022
Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio Std: None Frequency
== Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 914.9997 MHZ]
Ref Offset 1.5 dB
10dsidiy___Ref 35.00 dBm 21.243 dBm
og
20 CenterFreq
15.0 915.000000 MHz|
5.00
-5.00
-15.0
-25.0
-35.0
-45.0
£5.0
Center 915 MHz Span 300 kHz CE Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30000 Hd
. . JAuto Man|
Occupied Bandwidth Total Power 26.2 dBm
72.198 kHz Freq Offset
Transmit Freq Error 2Hz % of OBW Power 99.00 % OHz
x dB Bandwidth 61.00 kHz x dB -20.00 dB
usc I sTatus
927.5MHz
[ Keysight Spectrurn Analyzer - Occupied B ==
RL [ RF [50Q AC | | SENSE:PULSE| |A\ALIGN AUTO/NO RF_[03:41:32 PMJul 08, 2022
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: Nene Frequency
= Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.4997 MHZ
Ref Offset 15 dB
10dsidiy___Ref 35.00 dBm 19.912 dBm)
og
>0 CenterFreq|
15.0 927.500000 MHz|
500
500
150
250
50
450
E50
Center 927.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #/BW 10 kHz Sweep 31.67 ms 30.000 ng
JAuto Man|
Occupied Bandwidth Total Power 25.2 dBm
78.374 kHz Freq Offset
Transmit Freq Error -1.921 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 79.85 kHz x dB -20.00 dB
usc Ifgstatus
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Antenna 6

902.5MHz

[ww Keysight Spectrum Analyzer - Occupied BW ==
RL RF C [A\ALIGN AUTO/NO RF_[03:42:53 PMJul 08, 2022
Center Freq 902.500000 MHz Center Freq: 902.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 902.4997 MHZ
Ref Offset 1.5 dB
10duidiy___Ref 35.00 dBm 21.399 dBm
og
20 Center Freq|
15.0 902.500000 MHz|
500
500
-15.0
-25.0
-35.0
-45.0
-55.0
Center 902.5 MHz Span 300 kHz CF ste
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms By
JAuto Man|
Occupied Bandwidth Total Power 26.6 dBm
76.119 kHz Freq Offset
Transmit Freq Error 19 Hz % of OBW Power 99.00 % Oz
x dB Bandwidth 62.47 kHz x dB -20.00 dB
usc Iy sTaTus
915MHz
h i rum Analyzer - Occupied BW ===
RL [ RF [500 AC [ | SENSE:PULSE] |ANALTGN AUTO/NG RF[03:43:35 PMJul 08, 2022
Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio Std: None Frequency
== Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 914.9997 MHZ]
Ref Offset 1.5 dB
10dsidiy___Ref 35.00 dBm 21.021 dBm
ogd
20 CenterFreq
15.0 915.000000 MHz|
5.00
-5.00
-15.0
-25.0
-35.0 ap™ " Nl
-45.0
£5.0
Center 915 MHz Span 300 kHz CE Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30000 Hd
. . JAuto Man|
Occupied Bandwidth Total Power 26.4 dBm
79.780 kHz Freq Offset
Transmit Freq Error 150 Hz % of OBW Power  99.00 % O+
x dB Bandwidth 61.02 kHz x dB -20.00 dB
usc I sTatus
927.5MHz
h Keysight Spectrum Analyzer - Occupied BW/ =
RL [ RF [50Q AC | | SENSE:PULSE| |A\ALTGN AUTO/NO RF[03:44:19 PMJul 08, 2022
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: Nene Frequency
= Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.4994 MHZ
Ref Offset 15 dB
10 dBidiv Ref 35.00 dBm 19.799 dBm
og
>0 CenterFreq|
15.0 927.500000 MHz|
500
500
150
250
50
450
E50
Center 927.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #/BW 10 kHz Sweep 31.67 ms 30.000 ng
JAuto Man|
Occupied Bandwidth Total Power 25.2 dBm
76.083 kHz Freq Offset
Transmit Freq Error 496 Hz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 72.86 kHz x dB -20.00 dB

s s
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Antenna 7

902.5MHz

[ Keysight Spectrum Analyzer - Occupied BW [EREEE=T|
RL RF C [A\ALIGN AUTO/NORF_[03:46:21 PMJul 08, 2022
Center Freq 902.500000 MHz Center Freq: 902.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 902.4997 MHZ]
Ref Offset 1.5 dB
10 dBicly Ref 35.00 dBm 21.547 dBm
og
20 Center Freq|
15.0 902.500000 MHz|
500
500
-15.0
-25.0
-35.0
-45.0
-55.0
Center 902.5 MHz Span 300 kHz CF ste
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms By
JAuto Man|
Occupied Bandwidth Total Power 26.7 dBm
73.966 kHz Freq Offset|
Transmit Freq Error 358 Hz % of OBW Power  99.00 % Oz
x dB Bandwidth 60.16 kHz x dB -20.00 dB
usc Iy sTaTus
915MHz
h i rum Analyzer - Occupied BW ===
RL [ RF [500 AC [ | SENSE:PULSE] |ANALTGN AUTO/NG RF[03:47:16 PMJul 08, 2022
Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio Std: None Frequency
== Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 914.9997 MHZ]
Ref Offset 1.5 dB
10dsidiy___Ref 35.00 dBm 20.934 dBm
og
20 CenterFreq
15.0 - 915.000000 MHz|
5.00
-5.00
-15.0
-25.0
-35.0 b—
-45.0
£5.0
Center 915 MHz Span 300 kHz CE Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30000 Hd
. . JAuto Man|
Occupied Bandwidth Total Power 26.0 dBm
80.226 kHz Freq Offset
Transmit Freq Error -104Hz % of OBW Power  99.00 % O+
x dB Bandwidth 69.11 kHz x dB -20.00 dB
usc I sTatus
927.5MHz
h Keysight Spectrum Analyzer - Occupied BW/ =
RL [ RF [50Q AC | | SENSE:PULSE| [A\ALIGN AUTO/NO RF_[03:47:45 PMJul 08, 2022
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: Nene Frequency
= Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.4997 MHZ
Ref Offset 15 dB
10 dBidiv Ref 35.00 dBm 19.779 dBm
og
>0 CenterFreq|
15.0 927.500000 MHz|
500
500
150
250
50
450
E50
Center 927.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms| 30.000 ng
JAuto Man|
Occupied Bandwidth Total Power 24.9 dBm
73.306 kHz Freq Offset
Transmit Freq Error 390 Hz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 71.91 kHz x dB -20.00 dB

s s
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Antenna 8

902.5MHz

[ Keysight Spectrum Analyzer - Occupied BW (===
RL RF C [A\ALIGN AUTO/NO RF_[03:49:09 PMul 08, 2022
Center Freq 902.500000 MHz Center Freq: 902.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 902.4997 MHZ
Ref Offset 1.5 dB
10 dBicly Ref 35.00 dBm 21.316 dBm
og
20 Center Freq|
15.0 902.500000 MHz|
500
500
-15.0
-25.0
-35.0 e
-45.0
-55.0
Center 902.5 MHz Span 300 kHz CF ste
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms By
JAuto Man|
Occupied Bandwidth Total Power 26.4 dBm
78.127 kHz Freq Offset
Transmit Freq Error -3 Hz % of OBW Power 99.00 % Oz
x dB Bandwidth 59.39 kHz x dB -20.00 dB
usc Iy sTaTus
915MHz
h i rum Analyzer - Occupied BW. =R
RL [ RF [500 AC [ | SENSE:PULSE] |ANALTGN AUTO/NG RF[03:49:45 PMJul 08, 2022
Center Freq 915.000000 MHz | Center Freq: 915.000000 MHz Radio Std: None Frequency
== Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 914.9997 MHZ]
Ref Offset 1.5 dB
10dsidiy___Ref 35.00 dBm 20.705 dBm
og
20 CenterFreq
15.0 915.000000 MHz|
5.00
-5.00
-15.0
-25.0 —t
-35.0 P
-45.0
£5.0
Center 915 MHz Span 300 kHz CE Ste,
#Res BW 3 kHz #VBW 10 kHz Sweep 31.67 ms 30000 Hd
. . JAuto Man|
Occupied Bandwidth Total Power 26.1 dBm
73.464 kHz Freq Offset
Transmit Freq Error -145Hz % of OBW Power  99.00 % O+
x dB Bandwidth 59.37 kHz x dB -20.00 dB
usc I sTatus
927.5MHz
h Keysight Spectrum Analyzer - Occupied BW/ =
RL [ RF [50Q AC | | SENSE:PULSE| |AvALTGN AUTO/NO RF[03:50:23 PMJul 08, 2022
Center Freq 927.500000 MHz | Center Freq: 927.500000 MHz Radio Std: Nene Frequency
= Trig: Free Run Avg[Hold: 1001100
‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.4997 MHZ
Ref Offset 15 dB
10dsidiy___Ref 35.00 dBm 19.452 dBm)
og
>0 CenterFreq|
15.0 927.500000 MHz|
500
500
150
250
50
450
E50
Center 927.5 MHz Span 300 kHz CF Ste,
#Res BW 3 kHz #/BW 10 kHz Sweep 31.67 ms 30.000 ng
JAuto Man|
Occupied Bandwidth Total Power 24.9 dBm
75.008 kHz Freq Offset
Transmit Freq Error -976 Hz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 78.61 kHz x dB -20.00 dB

s s
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3.5. Frequency Separation
Limit

Per 15.247 (a)(1) At least 25 KHz or 20 dB bandwidth of the hopping Channel, whichever is greater.

Test Procedure

According to ANSI C63.10: 2013.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peaks of two adjacent channels
Resolution (or IF) Bandwidth (RBW) = 1% of the span

Video (or Average) Bandwidth VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels.

Test Configuration

EUT Spectrum
Analyzer
Test Results
Antenna 1
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MH2z)
Low Channel 902.5 0.500 0.025MHz or 20dB P
. . ass
Adjacency Channel 903.0 bandwidth
Middle Channel 915.0 0.500 0.025MHz or 20dB P
. . ass
Adjacency Channel 914.5 bandwidth
High Channel 927.5 0.500 0.025MHz or 20dB P
. . ass
Adjacency Channel 927.0 bandwidth
Antenna 2
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 902.5 0.500 0.025MHz or 20dB P
. ) ass
Adjacency Channel 903.0 bandwidth
Middle Channel 915.0 0.025MHz or 20dB
0.500 ' . Pass
Adjacency Channel 914.5 bandwidth
High Channel 927.5 0.500 0.025MHz or 20dB P
. . ass
Adjacency Channel 927.0 bandwidth
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Antenna 3
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 902.5 0.025MHz or 20dB
0.500 . Pass
Adjacency Channel 903.0 bandwidth
Middle Channel 915.0 0.025MHz or 20dB
0.500 . Pass
Adjacency Channel 914.5 bandwidth
High Channel 927.5 0.025MHz or 20dB
0.500 ' . Pass
Adjacency Channel 927.0 bandwidth
Antenna 4
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MH2z)
Low Channel 902.5 0.025MHz or 20dB
0.500 ' . Pass
Adjacency Channel 903.0 bandwidth
Middle Channel 915.0 0.025MHz or 20dB
0.500 . Pass
Adjacency Channel 914.5 bandwidth
High Channel 927.5 0.025MHz or 20dB
0.500 ) Pass
Adjacency Channel 927.0 bandwidth
Antenna 5
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MH2z)
Low Channel 902.5 0.025MHz or 20dB
0.500 ' . Pass
Adjacency Channel 903.0 bandwidth
Middle Channel 915.0 0.025MHz or 20dB
0.500 ' . Pass
Adjacency Channel 914.5 bandwidth
High Channel 927.5 0.025MHz or 20dB
0.500 . Pass
Adjacency Channel 927.0 bandwidth
Antenna 6
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHz)
Low Channel 902.5 0.025MHz or 20dB
0.500 ' . Pass
Adjacency Channel 903.0 bandwidth
Middle Channel 915.0 0.025MHz or 20dB
0.500 : Pass
Adjacency Channel 914.5 bandwidth
High Channel 927.5 0.025MHz or 20dB
0.500 ’ . Pass
Adjacency Channel 927.0 bandwidth
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Antenna 7
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MH2z)
Low Channel 902.5 0.500 0.025MHz or 20dB Pass
Adjacency Channel 903.0 ' bandwidth
Middle Channel 915.0 0.025MHz or 20dB
0.500 . Pass
Adjacency Channel 914.5 bandwidth
High Channel 927.5 0.025MHz or 20dB
0.500 . Pass
Adjacency Channel 927.0 bandwidth
Antenna 8
Channel Channel Limit
Channel Frequency Separation (MHz) Result
(MHz) (MHZz)
Low Channel 902.5 0.025MHz or 20dB
0.500 ' ) Pass
Adjacency Channel 903.0 bandwidth
Middle Channel 915.0 0.500 0.025MHz or 20dB Pass
Adjacency Channel 914.5 ’ bandwidth
High Channel 927.5 0.025MHz or 20dB
0.500 ' ) Pass
Adjacency Channel 927.0 bandwidth
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Test Graphs

Antenna 1
902.5MHz
[ Keysight Spectrum Analyzer - Swept SA =
RL | RF [s0@ ac | | | SENSE:PULSE] |A\ ALIGN AUTO/NO RF_| 03:03:21 PM Jul 08, 2022
CF Step 200.000 kHz 1 #Avg Type: RMS TRACE[ 5056 Frequency
NG Wids T Trig: FreeRun AvglHold:>100/100 TYPE|MiaaY
IFGain:Low #Atten: 40 dB oer|P PPPPP
Auto Tune|
Ref Offset 1.5 dB Mkr2 903.000 MHz
10 dBidiy Ref 30.00 dBm 21.755 dBm
200 CenterFreq
100 903.000000 MHzZ
000
e StartFreq
2 902.000000 MHz|
-300 <
-40.0
. Stop Freq|
i 904.000000 MHz|
-60.0
Start 902.000 MHz Stop 904.000 MHz CF Step
‘Res BW 30 kHz #V/BW 100 kHz Sweep 2.133 ms (1001 pts) 200.000 kHz|
T v [ oo [conmon] oo ol e Man
N f 902.500 MHz 21.765 dBm
2 N f 903.000 MHz 21.755 dBm FreqOffset
4 0Hz
5 E
6
7
8 Scale Type
9
10 I i
1" | Log Lin|
o i ,
se Tg/sarus
915MHz
[ Keysight Spectrum Analyzer - Swept SA (==
RL [ RF [50Q AC [ | SENSE:PULSE] |A\ALIGN AUTO/NO RF_[03:09:41 PM Jul 08, 2022
Start Freq 914.000000 MHz #Avg Type: RMS =R Frequency
BNO: Wide o Trig: FreeRun Avg|Hold:>100/100 e s
\FGain-Low © #Atten: 40 dB oeT|P PPPPP
met Ofoet 15 B Mkr2 915.000 MHZ AutoTune
19 gBidly__Ref 30.00 dBm 21.338 dBm
200 Center Freq
108 915.000000 MHz]
ooo
e StartFreq|
e 914000000 MHz|
-300
-400
. Stop Freq|
: 916.000000 MHz]
-60.0
Start 914.000 MHz Stop 916.000 MHz CF Step)|
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts) 200,000 kHz|
= JAuto Man|
N 914.500 MHz 21228 dBm
2 N f 915.000 MHz 21338 dBm FreqOffset
4 0Hz
5 E
6
7
8 Scale Type|
9
10 I i
11 B n
BN 0 8
se fglsarus
927.5MHz
[ Keysight Spectrum Analyzer - Swept SA ==
RL RF 50Q AC [ | SENSE:PULSE] |A\ALIGN AUTO/NO RF_|03:10:43 PMJul 08, 2022 F
Start Freq 926.000000 MHz ] #Avg Type: RMS TRACE requency
PNO-Wide = Trig: Free Run AvglHold:>100/100 ™ e
IFGain:Low ©  #Atten: 40 dB Eadaad:
et Ooet 15 a5 MKr2 927,500 MHZ Auto Tune
10 dBidiv__Ref 30.00 dBm 19.792 dBm)
Log '
20 CenterFreq
108 927.000000 MHzZ
000
oo StartFreq|
o 926.000000 MHz|
-300
-40.0
w0 StopFreq
: 928.000000 MHzZ
-60.0
Start 926.000 MHz Stop 928.000 MHz CF Step)|
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts) 200.000 kHz|
= JAuto Man|
927.000 MHz 19.909 dBm
2 927.500 MHz 19.792 dBm FreqOffset
4 0Hz
5 =
6
7
8 Scale Type
9
10 I i
11 1 Log Lin|
< 0 '
vsc Igsmarus
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Antenna 2
902.5MHz
[ Keysight Spectrum Analyzer - Swept SA (===
RL | RE [s0Q AC | [ SENSE:PULSE] |A\ALTGN AUTO/NO RF[03:05:47 PMJul 08, 2022
Start Freq 902.000000 MHz | #Avg Type: RMS TRACE[T =525 6 Frequency
NG Wide <) Trig: Free Run Avg|Hold:>1001100 TP
IFGain:Low #Atten: 40 dB oET|P PPPPP
Rer Offest 16 B MKr2 903.000 MHZ Auto Tune
1L%gBldiv Ref 30.00 dBm 21.610 dBm
@00 Center Freq
100 903.000000 MHz|
000
e StartFreq|
o || 902.000000 MHz
a0
400
. Stop Freq|
: 904.000000 MHz|
-60.0
Start 902.000 MHz Stop 904.000 MHz CF Step)|
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts) 200,000 kHz
= JAuto Man
3 Freq Offset|
4 0Hz
5 =
6
7
8 Scale Type
9
10 m ;
11 .|t Lo
ol i v
isc Iy smams
915MHz
[ Keysi rum Analyzer - Swept SA SR
RL [ [502 AC | [ [ SENSE:PULSE] [AMALIGN AUTO/NG RF_[03:09:13 PMJul s
Start Freq 914.000000 MHz ] . #Avg Type: RMS TRACE] requency
PNOTWide < Trig: Free Run AvglHold:>1001100 ™ AP
IFGain:Low © #Atten: 40 dB oerfpPPRPP
et Offect 15,48 MKr2 915.000 MHz Auto Tune
19 gBidiv Ref 30.00 dBm 21.288 dBm
00 CenterFreq|
100 915.000000 MHz|
000
e StartFreq|
00 =<|| 914000000 MHZ]
-30.0 —
-40.0
o Stop Freq
: 916.000000 MHz]
00
Start 914.000 MHz Stop 916.000 MHz CF Step)|
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts) 200.000 kHz|
= JAuto Man|
914.500 MHz 21.136 dBm
915.000 MHz 21.288 dBm FreqOffset
L 0 Hz|
Scale Type
' |ees Lin
i B
I sTatus

927.5MHz

[ Keysight Spectrum Analyzer - Swept SA =
ps & 1500 A T [ SENSEPULSE J/AALIGN AUTO/NO RF | 03:11:03 PMJul 08, 2022 Frequenc
Start Freq 926.000000 MHz | #Avg Type: RMS TRACH 28 “ i

Wide — Trig: Free Run AvglHold:>100/100 TYPE|M A
Egg...vfgi " #Aten: 40 4B oerfP PPPPP
Auto Tune|
Ref Offset 1.5 dB Mkr2 927.500 MHz
10 dBidiv__Ref 30.00 dBm 19.702 dBm|
Log ’
w0 - Center Freq
108 927.000000 MHz]
0o
e startFreq
0 26000000 MHz
-30.0
-40.0
500 Stop Freq|
i 928.000000 MHz|
B0
Start 926.000 MHz Stop 928.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts) 200.000 kHz|
[ x ] Y futo Man
N f 927.000 MHz 20.070 dBm
. N f 927.500 MHz 19.702 dBm FreqOffset
4 0Hz
5 E
6
7
] Scale Type
9
10 i i
1 I Log Lin)|
0 i ,
= Iy smms
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Antenna 3
902.5MHz
[ Keysight Spectrum Analyzer - Swept SA (===
RL [ RF [50Q AC [ | SENSE:PULSE| |A\ALTGN AUTO/NO RF[03:06:15 PMJul 08, 2022
[Start Freq 902.000000 MHz #Avg Type: RMS TRACE[ 55 6 Frequency
PNO:Wide GO T1ig: Free Run Avg|Hold:>100/100 T
IFGain:Low #Atten: 40 dB oET|P PPPPP
et Ofect 156 dB MKr2 903.000 MHZ Auto Tune
[0 geieiy__Ref 30.00 dBm 21.598 dBm)
200 Center Freq|
108 903.000000 MHz]
000
e StartFreq|
A0 902.000000 MHz|
<300
-40.0
. Stop Freq|
: 904.000000 MHz|
-60.0
Start 902.000 MHz Stop 904.000 MHz CF Step)|
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts) 200.000 kHz|
JAuto Man
902.500 MHz
2 903.000 MHz 21598 dBm FreqOffset
4 0Hz
§ E
6
7
8 Scale Type|
9
10 m i
11 - |res Lo
ol m v
isc Iy smams
915MHz
[ Keysi rum Analyzer - Swept SA SR
RL [ RF [500 AC [ | SENSE:PULSE] [ANALTGN AUTO/NG RF[03:08:33 PMJul s
Start Freq 914.000000 MHz ] #Avg Type: RMS requency
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Antenna 7
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Antenna 8
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3.6. Number of hopping frequency
Limit

if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50
hopping frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period.

Test Procedure

According to ANSI C63.10: 2013.

The EUT must have its hopping function enabled.
Use the following spectrum analyzer settings:
Span = the frequency band of operation

RBW = 1% of the span

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. It may prove necessary to bread the span up to sections, in order to
clearly show all of the hopping frequencies.

Test Confiquration

EUT Spectrum
Analyzer

Test Results

Hopping Channel :
Antenna Frequency Range NETEET Eif AERETE Limit
Channel
(MHZz)
1 902-928 51 =50
2 902-928 51 =50
3 902-928 51 =50
4 902-928 51 250
5 902-928 51 250
6 902-928 51 250
7 902-928 51 =50
8 902-928 51 =50
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3.7. Time Of Occupancy(Dwell Time)

Limit

if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50
hopping frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period.

Test Procedure

According to ANSI C63.10: 2013.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = zero span, centered on a hopping channel
RBW = 1MHz
VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel
Detector function = peak
Trace = max hold

If possible, use the marker-delta function to determine the dwell time. If this value varies with different
modes of operation (e.g., data rate, modulation format, etc.), repeat this test for each variation.

Test Configuration

EUT Spectrum
Analyzer
Test Results

Antenna Frt(a'\c;ll;iezr;cy No. of burst PUIS(?n\é\)/idth Dwzerlrlls'!')ime I(‘r'nn;'; Result
1 915 16 15.97 255.52 400 Pass
2 915 16 15.97 255.52 400 Pass
3 915 16 16.19 259.04 400 Pass
4 915 16 16.12 257.92 400 Pass
5 915 16 15.94 255.04 400 Pass
6 915 16 15.94 255.04 400 Pass
7 915 16 15.97 255.52 400 Pass
8 915 16 16.09 257.44 400 Pass
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3.8. Spurious RF Conducted Emissions and bandedge

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF con-ducted or a radiated
measurement, pro-vided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter com-plies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required.

Test Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum
analyzer to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing
these setting are made of the in-band reference level, bandedge and out-of-band emissions.

Test Confiquration

Spectrum
Analyzer

EUT

Test Results
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