REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

11.3.5. HIGH CHANNEL SPURIOUS: 1-18 GHz

Chain 0

Chain 1

Chain 2

Chain 3
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

Chain 4

Chain 5

Chain 6

Chain 7

Spurious High Channel Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
17.970714 -76.4 -75.84 -74.16 -73.17 -75.24 -75.93 -75.42 -76.05 -39.32 55.94 74 -18.06
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
4.865609 -79.19 -86.04 -84.18 -80.46 -79.49 -82.9 -84.29 -85.49 -46.2 49.1 54 -4.93

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2. Fundamental emission not identified in tabular data.
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

11.3.6. WORSE-CASE CHANNEL SPURIOUS: 18-26 GHz

Chain 0

Chain 1

Chain 2

Chain 3
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REPORT NO: R13513666-E1 DATE: 2021-05-19
FCC ID: 2APND-ATGRRO0001

Chain 4 Chain 5

Chain 6 Chain 7

Spurious High Channel Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
25.341 -74.07 -74.18 -74.72 -75.03 -74.52 -74.22 -72.59 -73.24 -38.17 57.08 74 -16.92
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)

(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)

25.211 -82.96 | -83.06 | -82.36 -82.6 -83.02 | -82.91 | -82.66 | -82.35 -46.90 48.36 54 -5.64

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

11.3.7.

WORSE-CASE CHANNEL SPURIOUS: 30-1000 MHz

ey ight Spectram Analyzer - AP20Z1 324 84740/ A0BEZMOR.CONZ =T Keyight Spectrm Anlyzer - AP20Z1 324 84740/ A0BEZMOR.CON =T
L % [s0a oc | SensnT] ALIGN AUTO _[03:36:12 pMMar 20,2021 L % [s0a oC [ senseant] ALIGN AUTO__[03:36:54 P bar 0, 2021
#Avg Type: RMS TRAGE[ 2 3 15 & Frequency ] #Avg Type: RMS TRAGE] Frequency
NG Fast == Trig: FreeRun AvglHold: 1001100 TYRE| M O Fast == Trig: FreeRun AvglHold: 1001100
IFGain:High  #Atten: 0 dB o1 IFGainHigh  #Atten: 0 dB
Auto Tune| Auto Tune|
Ref Offset 10.86 dB Ref Offset 10.86 dB
10 dBidiv  Ref -19.14 dBm 10 dBidiv  Ref -19.14 dBm
Log Log
CenterFreq CenterFreq
: 515.000000 MHez| 515.000000 MHez|
StartFreq StartFreq
" 30.000000 MHz| " 30.000000 MHz|
= Stop Freq| = Stop Freq|
1.000000000 GHz 1.000000000 GHz
CF Step| CF Step|
97.000000 MHz| 97.000000 MHz|
Auto Man| Auto Man|
8 8
. Freq Offset| o Freq Offset|
: 0 He| 0 He|
109 0
Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts)
= status vsa status
B Keysight Spectrum Analyzer - AP2021.3.24 84740/40882 MOR-CON2 =S| [ B Keysight Spectrum Analyzer - AP2021.3.24 34740/40382,MOR-CON2. [N
s Ts0a oc | SenseNT] ALIGN AUTO __[03:37:28 PM Mar 30, 2021 s % [s00 oc | T senseant] ALIGN AUTO__[03:38:03 PM Mar 30, 2021
#Avg Type: RMS TRace[ 5| Frequency ] #Avg Type: RMS Trece[ s osg| Frequency
PNO: Fast —— Trig: FreeRun Avg[Hold: 1001100 el PNO: Fast 5= Trig: FreeRun AvglHold: 1001100 e
IFGain:High  #Atten: 0 dB o1 IFGain:High  #Atten: 0 dB oeT]
Auto Tune| Auto Tune|
Ref Offset 10.86 dB Ref Offset 10.86 dB
10 dBidiv Ref -19.14 dBm 10 dBidiv Ref -19.14 dBm
Log Log
Center Freq Center Freq
515.000000 MHez| 2 515.000000 MHez|
StartFreq| StartFreq|
i 30.000000 MHz - 30.000000 MHz
o Stop Freq| - Stop Freq)|
1.000000000 GHz 1.000000000 GHz
97.000000 MHz| 97.000000 MHz|
Man| Man|
. FreqOffset , FreqOffset|
0Hz| 0 Hz|
Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts)
s status s status
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

[N Keysight Spectrum Analyze: - AP2021.3.24,84740/40882 MOR-CON2 Lo lle ) [BX Keysight Spectrum Analyzer - AP2021.3.24 84740/40382 MOR-CON2 [N
5 % 500 D SENSEINT] ALIGNAUTO [03:38:42 Pt 30,2001 C % 500 D SENSEINT] ALIGN AUTO
#Avg Type: RMS 56 Frequency #Avg Type: RMS Frequency
BNO Fast == Trig: Free Run AvglHold: 1001100 el PNO-Fast == Trig: FreeRun AvglHold: 100100
IFGain:High #Atten: 0 dB oeT \FGain:High #Atten: 0 dB
Auto Tune| Auto Tune|
Ref Offset 10.86 dB Ref Offset 10.86 dB
10 dBidiv  Ref -19.14 dBm 10 dBidiv  Ref -19.14 dBm
Log Log
Center Freq| Center Freq
515000000 MHz] 515000000 MHz|
StartFreq| StartFreq|
30.000000 MHz| " 30.000000 MHz|
Stop Freq| Stop Freq|
1.000000000 GHz 1000000000 GHz
CF Step)| CF Step)|
97.000000 MHz] 97.000000 MHz]
i auto Man auto Man|
N FreqOffset| N Freq Offset|
0Hz] 0Hz]
o 3
Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts)
= fstarus| = [smarus|
[BB Keysight Spectrum Analyzer - AP2021.3.24,84740/40882 MOR-CON2 == [BB Keysight Spectrum Analyzer - AP2021.3.24,84740/40882 MOR-CON2 o | @
T T 1500 D SesET] EECETLCN (S DT . R [508 D SENSEINT] e L [ e quency
TRACE[ - 5 #Avg Type: RMS TRACET 5 5 6
o TrigiFreeRun  AvpiHors: 00100 b - o= TrigiFresRun  AugHola: 100100 pic o
IFGain:High #Atten: 0 dB ETI IFGain:High #Atten: 0 dB oeT|
Auto Tune| Auto Tune|
Ref Offset 10.86 dB Ref Offset 10.86 dB
10dBidiv  Ref -19.14 dBm 10dBidiv  Ref -19.14 dBm
Log Log
Center Freq Center Freq
515.000000 MHz| 515.000000 MHz|
StartFreq| StartFreq|
30.000000 MHz| 30.000000 MHz|
Stop Freq| Stop Freq|
1.000000000 GHz 1.000000000 GHz
CF Step)| CF Step)|
97.000000 MHz] 97.000000 MHz]
| Auto Man| I Auto Man|
Freq Offset| Freq Offset|
0Hz] 0Hz]
- ]
Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts)
= [starus| sa [starus|
Spurious Tabular Summed Data, Worse-case Frequency:
Chain 0 1 2 3 4 5 6 7 GRF (dB) Array Meas. Dist (m)
Gain
(dBi)
Gain (dBi) . . . . . . . . 4.7 26.8 3
Frequency QP QP QP QP QP QP QP QP QK QP E-field | QP E-field QP E-field
(MHz) Value | Value | Value | Value | Value | Value | Value | Value EIRP | (dBuV/m) Limit Margin
Chain | Chain | Chain | Chain | Chain | Chain | Chain | Chain | (dBm) (dBuV/m) (dB)
0 1 2 3 4 5 6 7
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
464.9 -96.42 -96.37 -96.44 -96.40 -96.37 -96.31 -96.35 -96.48 -55.86 39.4 46 -6.60

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2
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REPORT NO: R13513666-E1 DATE: 2021-05-19
FCC ID: 2APND-ATGRRO0001

11.4. 3RB, 9MHz BW, 16QAM MODE, TX ABOVE 1 GHz IN THE 2.4

GHz BAND
11.4.1. LOW CHANNEL RESTRICTED BAND EDGE
Chain 0 Chain 1
Chain 2 Chain 3
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REPORT NO: R13513666-E1 DATE: 2021-05-19
FCC ID: 2APND-ATGRRO0001

Chain 4 Chain 5

Chain 6 Chain 7

Restricted Band (Low Channel) Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF (dB) Array Meas. Dist (m)
Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value | Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
2.35768 -75.69 -73.63 -76.31 -80.5 -79.97 -80.42 -75.46 -75.45 -40.678 54.57959 74 -19.42
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value | Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)

(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)

2.37544 -83.52 | -84.83 | -8442 | -88.16 | -88.82 | -89.58 | -84.58 | -84.07 -49.64 45.62 54 -8.38

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

11.4.2. HIGH CHANNEL RESTRICTED BAND EDGE

Chain 0

Chain 1

Chain 2

Chain 3

Page 543 of 754

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858

TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R13513666-E1 DATE: 2021-05-19
FCC ID: 2APND-ATGRRO0001

Chain 4 Chain 5

Chain 6 Chain 7

Restricted Band (High Channel) Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
2.498977 -74.47 -76.56 -75.81 -79.85 -80.8 -80.95 -75.9 -75.34 -41.01 54.25 74 -19.75
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)

(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)

2.485051 -84.13 | -85.33 | -84.76 | -88.77 -89.5 -88.66 | -84.62 -84.7 -50.02 45.24 54 -8.76

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

11.4.3. LOW CHANNEL SPURIOUS: 1-18 GHz
m-‘l"‘“"" it ::M
Chain 0 Chain 1
W " = ::M
Chain 2 Chain 3
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

Chain 4

Chain 5

Chain 6

Chain 7

Spurious Low Channel Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
3.920221 -76.13 -74.71 -74.9 -77.02 -75.07 -76.73 -73.17 -74.64 -39.3 56.0 74 -18.05
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
4.824998 -82.31 -84.08 -82.3 -78.19 -76.61 -81.28 -84.6 -86.86 -45.03 50.23 54 3.77

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2. Fundamental emission not identified in tabular data.
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

11.4.4. MID CHANNEL SPURIOUS: 1-18 GHz

Chain 0 Chain 1
Chain 2 Chain 3
Page 547 of 754
UL LLC FORM NO: 03-EM-F00858

12 Laboratory Dr., RTP, NC 27709

TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

Chain 4

Chain 5

Chain 6

Chain 7

Spurious Mid Channel Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
13.799105 | -75.82 -75.74 -76.21 -72.67 -75.27 -77.1 -74.43 -76.59 -39.43 55.82 74 -18.18
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
4.845776 -79.99 -86.68 -83.27 -81.44 -80.4 -82.72 -84.62 -85.62 -47 49 54 -5.44

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2. Fundamental emission not identified in tabular data.
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REPORT NO: R13513666-E1 DATE: 2021-05-19
FCC ID: 2APND-ATGRRO0001

11.4.5. HIGH CHANNEL SPURIOUS: 1-18 GHz

Chain 0 Chain 1

Chain 2 Chain 3
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

Chain 4

Chain 5

Chain 6

Chain 7

Spurious High Channel Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
3.942888 -73.59 -76.31 -75.15 -75.51 -74.81 -75.88 -75.55 -75.49 -39.38 55.87 74 -18.13
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
4.865609 -78.84 -85.84 -84.35 -80.47 -79.15 -83.09 -84.62 -84.51 -46.01 49.25 54 -4.75

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2. Fundamental emission not identified in tabular data.

Page 550 of 754

UL LLC

12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858

TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

11.4.6. WORSE-CASE CHANNEL SPURIOUS: 18-26 GHz

Chain 0

Chain 1

Chain 2

Chain 3
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REPORT NO: R13513666-E1 DATE: 2021-05-19
FCC ID: 2APND-ATGRRO0001

Chain 4 Chain 5

Chain 6 Chain 7

Spurious High Channel Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
25.137 -74.36 -71.57 -74.24 -73.38 -73.49 -74.37 -74.52 -74.54 -37.86 57.39 74 -16.61
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)

(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)

25.088 -83.19 | -81.63 | -82.38 -82.9 -82.96 | -82.45 | -82.87 | -83.12 -46.83 48.43 54 -5.57

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2
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REPORT NO: R13513666-E1
FCC ID: 2APND-ATGRRO0001

DATE: 2021-05-19

11.4.7.

WORSE-CASE CHANNEL SPURIOUS: 30-1000 MHz

ey ight Spectram Analyzer - AP20Z1 324 84740/ A0BEZMOR.CONZ =T Keyight Spectrm Anlyzer - AP20Z1 324 84740/ A0BEZMOR.CON =T
L " [ SensnT] ALIGN AUTO _[03:1517 pMMar 20,2021 . L " oc | [ senseant] ALIGN AUTO__[03:16:05 P Har 0, 2021 "
tart Freq 30.000000 MHz ) #Avg Type: RMS TRACE[T> 35 6 requency tart Freq 30.000000 MHz ) #Avg Type: RMS TRACE[T- 3 requency
NG Fast == Trig: FreeRun AvglHold: 1001100 TrPE M PNO: Fast 5= Trig: FreeRun AvglHold: 1001100 ~
IFGain:High  #Atten: 0 dB oerl IFGainHigh  #Atten: 0 dB
Auto Tune| Auto Tune|
Ref Offset 10.86 dB Ref Offset 10.86 dB
10 dBidiv  Ref -19.14 dBm 10 dBidiv  Ref -19.14 dBm
Log Log
CenterFreq CenterFreq
: 515.000000 MHez| 515.000000 MHez|
StartFreq StartFreq
" 30.000000 MHz| " 30.000000 MHz|
= Stop Freq| = Stop Freq|
1.000000000 GHz 1.000000000 GHz
CF Step| CF Step|
97.000000 MHz| 97.000000 MHz|
| Auto Man| Auto Man|
8 8
. Freq Offset| o Freq Offset|
: 0 He| 0 He|
109 0
Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts)
= status vsa status
B Keysight Spectrum Analyzer - AP2021.3.24 84740/40882 MOR-CON2 =S| [ B Keysight Spectrum Analyzer - AP2021.3.24 34740/40382,MOR-CON2. [N
s % [s00 oC | SenseNT] ALIGN AUTO__[03:16:58 PM Mar 30, 2021 . s % [s00 oC | [ seNsEINT] ALIGN AUTO__[03:17:35 PM Mar 30, 2021 -
tart Freq 30.000000 MHz ) #Avg Type: RMS TRACE[ 356 requency tart Freq 30.000000 MHz ] #Avg Type: RMS TRACE[ 1235 6 requency
PNO Fast == Trig: FreeRun Avg[Hold: 1001100 el PNO Fast == Trig: FreeRun AvglHold: 1001100 TreElm
IFGain:High  #Atten: 0 dB oerl IFGain:High  #Atten: 0 dB oeT]
Auto Tune| Auto Tune|
Ref Offset 10.86 dB Ref Offset 10.86 dB
10 dBidiv Ref -19.14 dBm 10 dBidiv Ref -19.14 dBm
Log Log
Center Freq Center Freq
515.000000 MHez| 2 515.000000 MHez|
StartFreq| StartFreq|
i 30.000000 MHz - 30.000000 MHz
o Stop Freq| - Stop Freq)|
1.000000000 GHz 1.000000000 GHz
97.000000 MHz| 97.000000 MHz|
| | Man| | Man|
. FreqOffset , FreqOffset|
0Hz| 0 Hz|
Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts)
s status s status
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B Keysight Spectrum Analyzer - AP2021.3.24 84740/40882 MOR-CON2 Lo lle ) B Keysight Spectrum Analyzer - AP2021.3.24 84740/40882 MOR-CON2 [N
T % [s00 0 SenseT] ALIGN AUTO [03:18:32 P Mar 30,2021 . L E T SeNsEINT] ALIGN AUTO =
tart Freq 30.000000 MHz ) #Avg Type: RMS 56 requency tart Freq 30.000000 MHz ) #Avg Type: RMS requency
PNOTFast == Trig: FreeRun Avg[Hold: 1001100 el PNOTFast == Trig: FreeRun AvglHold: 1001100
IFGain:High  #Atten: 0 dB oer IFGaintigh  #Atten: 0 dB
Auto Tune| Auto Tune|
Ref Offset 10.86 dB Ref Offset 10.86 dB
10 deidiv. Ref -19.14 dBm 10 deidiv. Ref -19.14 dBm
Log Log
Center Freq| Center Freq
515.000000 MHez| 515.000000 MHez|
StartFreq| StartFreq|
30000000 MHz © 30.000000 MHz|
Stop Freq| Stop Freq|
1.000000000 GHz 1.000000000 GHz
CF Step)| CF Step)|
97.000000 MHz| 97.000000 MHz|
Auto Man Auto Man
N FreqOffset N FreqOffset|
0 Hz| 0 Hz|
o ]
Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts)
sa status = status
[BB Keysight Spectrum Analyzer - AP2021.3.24,84740/40882 MOR-CON2 == [BB Keysight Spectrum Analyzer - AP2021.3.24,84740/40882 MOR-CON2 o | @
T % [s08 D SENSEINT] ALIGN AUTO__[03:21:17 PM Mar 30,2021 T % [500 0 SENSEINT] ALIGN AUTO__[03:22:22 PM Mar 30,2021
tart Freq 30.000000 MHz ) #Avg Type: RMS TRACGE[T 03556 Frequency tart Freq 30.000000 MHz i #Avg Type: RMS A5 5 6 Frequency
PNG Fast == Trig: Free Run AvglHold: 1001100 v | PNO: Fast —>— 1rig: Free Run Avg|Hold: 1001100 B |
IFGain:High  #Atten: 0 dB oer] IFGainHigh  #Atten: 0 dB oeT]
Auto Tune| Auto Tune|
Ref Offset 10.86 dB Ref Offset 10.86 dB
10 deidiv. Ref -19.14 dBm 10 deidiv. - Ref -19.14 dBm
Log Log
Center Freq Center Freq
515.000000 MHez| 515.000000 MHez|
StartFreq| StartFreq|
30000000 MHz 30.000000 MHz|
Stop Freq| Stop Freq|
1.000000000 GHz 1.000000000 GHz
CF Step)| CF Step)|
97.000000 MHz| 97.000000 MHz|
Auto Man| Auto Man|
Freq Offset| Freq Offset|
0 He| 0 H|
- o
Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 37.33 ms (40001 pts)
= starus = status

Spurious High Channel Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF (dB) Array Meas. Dist (m)
Gain
(dBi)

Gain (dBi) - - - - - - - - 4.7 26.8 3
Frequency QP QP QP QP QP QP QP QP QK QP E-field | QP E-field QP E-field
(MHz) Value | Value | Value | Value | Value | Value | Value | Value EIRP | (dBuV/m) Limit Margin

Chain | Chain | Chain | Chain | Chain | Chain | Chain | Chain | (dBm) (dBuV/m) (dB)
0 1 2 3 4 5 6 7
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
406.6 -96.29 | -96.28 -96.33 | -96.30 | -96.27 -96.22 | -96.31 -96.28 -55.75 39.50 46 -6.50

Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2

Page 554 of 754

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858
TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R13513666-E1 DATE: 2021-05-19
FCC ID: 2APND-ATGRRO0001

11.5. FRB, 4.5MHz BW, QPSK MODE, TX ABOVE 1 GHz IN THE 2.4

GHz BAND
11.5.1. LOW CHANNEL RESTRICTED BAND EDGE
Chain 0 Chain 1
Chain 2 Chain 3
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P——"

Chain 4

Chain 5

Chain 6

Chain 7

Restricted Band (Low Channel) Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
2.38784 -65.44 -65.5 -64.32 -69.99 -59.83 -70 -66.64 -66.22 -29.00 66.26 74 -7.74
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz) Value Value Value Value Value Value Value Value EIRP (dBuVv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
2.35856 -76.85 -77.03 -76.97 -80.78 -80.79 -80.72 -76.97 -76.92 -42.19 53.07 54 -0.93
Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2
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11.5.2.

HIGH CHANNEL RESTRICTED BAND EDGE
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Restricted Band (High Channel) Tabular Summed Data, Worse-case Frequency:

Chain 0 1 2 3 4 5 6 7 GRF Array Meas. Dist (m)
(dB) Gain
(dBi)
Gain (dBi) - - - - - - - - 0 26.8 3
Frequency PK PK PK PK PK PK PK PK PK PK E-field PK E-field PK E-
(GHz2) Value Value Value Value Value Value Value Value EIRP (dBuv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
2491.7005 | -79.22 -70.96 -70.76 -68.10 -62.07 -69.77 -72.75 -73.72 -32.58 62.67 74 -11.33
Frequency AV AV AV AV AV AV AV AV AV AV E-field | AV E-field AV E-
(GHz2) Value Value Value Value Value Value Value Value EIRP (dBuv/m) Limit field
Chain Chain Chain Chain Chain Chain Chain Chain (dBm) (dBuV/m) | Margin
0 1 2 3 4 5 6 7 (dB)
(dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm) | (dBm)
2494.423 -88.54 -81.75 -81.18 -77.80 -74.10 -80.05 -81.93 -83.95 -43.58 51.67 54 -2.33
Note: GRF = Ground Rreflection Factor per C63.10, Section 11.12.2.2
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