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Figure 56: 40 MHz, 17 dBi, Low channel: Average emsion from 18 GHz to 26.5 GHz at Ch. 0 -5495 MHz
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Figure 57: 40 MHz, 17 dBi, Low channel: Average emssion from 26.5 GHz to 40 GHz at Ch. 0 -5495 MHz
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Figure 58: 40 MHz, 17 dBi, Low channel: Peak emissh from 1 GHz to 18 GHz at Ch. 0 -5495 MHz
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Figure 59: 40 MHz, 17 dBi, Low channel: Peak emissh from 18 GHz to 26.5 GHz at Ch. 0 —-5495 MHz
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Figure 60: 40 MHz, 17 dBi, Low channel: Peak emissi from 26.5 GHz to 40 GHz at Ch. 0 -5495 MHz
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Figure 61: 40 MHz, 17 dBi, Low channel: Peak emissh from 9 kHz to 150 kHz at Ch. 1 -5495 MHz
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Figure 62: 40 MHz, 17 dBi, Low channel: Peak emissn from 150 kHz to 30 MHz at Ch. 1 -5495 MHz
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Figure 63: 40 MHz, 17 dBi, Low channel: Peak emissh from 30 MHz to 1 GHz at Ch. 1 -5495 MHz
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Figure 64: 40 MHz, 17 dBi, Low channel: Average erssion from 1 GHz to 18 GHz at Ch. 1 -5495 MHz
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Figure 65: 40 MHz, 17 dBi, Low channel: Average emssion from 18 GHz to 26.5 GHz at Ch. 1 -5495 MHz
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Figure 66: 40 MHz, 17 dBi, Low channel: Average emsion from 26.5 GHz to 40 GHz at Ch. 1 -5495 MHz
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Figure 67: 40 MHz, 17 dBi, Low channel: Peak emissh from 1 GHz to 18 GHz at Ch. 1 -5495 MHz
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Figure 68: 40 MHz, 17 dBi, Low channel: Peak emissi from 18 GHz to 26.5 GHz at Ch. 1 -5495 MHz
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Figure 69: 40 MHz, 17 dBi, Low channel: Peak emissh from 26.5 GHz to 40 GHz at Ch. 1 -5495 MHz
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Figure 70: 40 MHz, 17 dBi, Mid channel: Peak emissih from 9 kHz to 150 kHz at Ch. 0 —-5595 MHz
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Figure 71: 40 MHz, 17 dBi, Mid channel: Peak emissih from 150 kHz to 30 MHz at Ch. 0 -5595MHz
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Figure 72: 40 MHz, 17 dBi, Mid channel: Peak emissh from 30 MHz to 1 GHz at Ch. 0 —5595 MHz
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Figure 73: 40 MHz, 17 dBi, Mid channel: Average enssion from 1 GHz to 18 GHz at Ch. 0 -5595 MHz
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Figure 74: 40 MHz, 17 dBi, Mid channel: Average engision from 18 GHz to 26.5 GHz at Ch. 0 -5595 MHz
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Figure 75: 40 MHz, 17 dBi, Mid channel: Average ensision from 26.5 GHz to 40 GHz at Ch. 0 -5595 MHz
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Figure 76: 40 MHz, 17 dBi, Mid channel: Peak emissh from 1 GHz to 18 GHz at Ch. 0 -5595 MHz
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Figure 77: 40 MHz, 17 dBi, Mid channel: Peak emissih from 18 GHz to 26.5 GHz at Ch. 0 -5595 MHz
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Figure 78: 40 MHz, 17 dBi, Mid channel: Peak emissih from 26.5 GHz to 40 GHz at Ch. 0 -5595 MHz
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Figure 79: 40 MHz, 17 dBi, Mid channel: Peak emissih from 9 kHz to 150 kHz at Ch. 1 -5595 MHz
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Figure 80: 40 MHz, 17 dBi, Mid channel: Peak emissn from 150 kHz to 30 MHz at Ch. 1 -5595 MHz
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Figure 81: 40 MHz, 17 dBi, Mid channel: Peak emissih from 30 MHz to 1 GHz at Ch. 1-5595 MHz
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Figure 82: 40 MHz, 17 dBi, Mid channel: Average engision from 1 GHz to 18 GHz at Ch. 1 -5595 MHz
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Figure 83: 40 MHz, 17 dBi, Mid channel: Average ensision from 18 GHz to 26.5 GHz at Ch. 1 -5595 MHz
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Figure 84: 40 MHz, 17 dBi, Mid channel: Average engision from 26.5 GHz to 40 GHz at Ch. 1 -5595 MHz
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Figure 85: 40 MHz, 17 dBi, Mid channel: Peak emissh from 1 GHz to 18 GHz at Ch. 1 -5595 MHz
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Figure 86: 40 MHz, 17 dBi, Mid channel: Peak emissih from 18 GHz to 26.5 GHz at Ch. 1 -5595 MHz
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Figure 87: 40 MHz, 17 dBi, Mid channel: Peak emissih from 26.5 GHz to 40 GHz at Ch. 1 -5595 MHz
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Figure 88: 40 MHz, 17 dBi, High channel: Peak emigsn from 9 kHz to 150 kHz at Ch. 0 -5700 MHz
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Figure 89: 40 MHz, 17 dBi, High channel: Peak emigan from 150 kHz to 30 MHz at Ch. 0 -5700 MHz
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Figure 90: 40 MHz, 17 dBi, High channel: Peak emigsn from 30 MHz to 1 GHz at Ch. 0 -5700 MHz
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Figure 91: 40 MHz, 17 dBi, High channel: Average emsion from 1 GHz to 18 GHz at Ch. 0 -5700 MHz
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Figure 92: 40 MHz, 17 dBi, High channel: Average emsion from 18 GHz to 26.5 GHz at Ch. 0 -5700 MHz
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Figure 93: 40 MHz, 17 dBi, High channel: Average emsion from 26.5 GHz to 40 GHz at Ch. 0 -5700 MHz
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Figure 94: 40 MHz, 17 dBi, High channel: Peak emigsn from 1 GHz to 18 GHz at Ch. 0 -5700 MHz
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Figure 95: 40 MHz, 17 dBi, High channel: Peak emigsn from 18 GHz to 26.5 GHz at Ch. 0 -5700 MHz
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Figure 96: 40 MHz, 17 dBi, High channel: Peak emigsn from 26.5 GHz to 40 GHz at Ch. 0 -5700 MHz
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Figure 97: 40 MHz, 17 dBi, High channel: Peak emigsn from 9 kHz to 150 kHz at Ch. 1 -5700 MHz
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Figure 98: 40 MHz, 17 dBi, High channel: Peak emigsn from 150 kHz to 30 MHz at Ch. 1 -5700 MHz
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Figure 99: 40 MHz, 17 dBi, High channel: Peak emigsn from 30 MHz to 1 GHz at Ch. 1 -5700 MHz
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Figure 100: 40 MHz, 17 dBi, High channel: Averagenaission from 1 GHz to 18 GHz at Ch. 1 -5700 MHz
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Figure 101: 40 MHz, 17 dBi, High channel: Averagemaission from 18 GHz to 26.5 GHz at Ch. 1 -5700 MHz
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Figure 102: 40 MHz, 17 dBi, High channel: Averagenaission from 26.5 GHz to 40 GHz at Ch. 1 -5700 MHz
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Figure 103: 40 MHz, 17 dBi, High channel: Peak emison from 1 GHz to 18 GHz at Ch. 1 -5700 MHz
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Figure 104: 40 MHz, 17 dBi, High channel: Peak emsson from 18 GHz to 26.5 GHz at Ch. 1 -5700 MHz

Marker 1 [T1] RBW 1 Mz RF Att 10 dB
Ref Lvl -47.11 dBm VBW 3 Mz
3 dBm 37.94388778 GHz SWK 1s Uni t dBn
3 dB prfset I
\
-1
-2
I'NL
3077 v
-4
5 WAL A, PO N L
-6
-7
-8
-9
-97
Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
Dat e: 28. APR 2016 11:59: 22

Figure 105: 40 MHz, 17 dBi, High channel: Peak emison from 26.5 GHz to 40 GHz at Ch. 1 -5700 MHz
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Figure 106: 10 MHz, 17 dBi, Low channel: Peak emigm from 9 kHz to 150 kHz at Ch. 0 —-5485 MHz
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Figure 107: 10 MHz, 17 dBi, Low channel: Peak emigm from 150 kHz to 30 MHz at Ch. 0 -5485 MHz
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Figure 108: 10 MHz, 17 dBi, Low channel: Peak emigm from 30 MHz to 1 GHz at Ch. 0 —5485 MHz
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Figure 109: 10 MHz, 17 dBi, Low channel: Average eission from 1 GHz to 18 GHz at Ch. 0 -5485 MHz
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Figure 110: 10 MHz, 17 dBi, Low channel: Average eission from 18 GHz to 26.5 GHz at Ch. 0 -5485 MHz
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Figure 111: 10 MHz, 17 dBi, Low channel: Average eission from 26.5 GHz to 40 GHz at Ch. 0 -5485 MHz
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Figure 112: 10 MHz, 17 dBi, Low channel: Peak emigm from 1 GHz to 18 GHz at Ch. 0 —-5485 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -61.00 dBm VBW 3 MHz
-7 dBm 23.24649299 Gz SWI 1s Uni t dBmr
-7
_10 3 dB Pffset [
\
-2
-3
I'NL
- 4077 v

Start 18 GHz 850 MHz/ Stop 26.5 GHz

Dat e: 26. APR 2016 11:34:43

Figure 113: 10 MHz, 17 dBi, Low channel: Peak emigm from 18 GHz to 26.5 GHz at Ch. 0 —5485 MHz
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Figure 114: 10 MHz, 17 dBi, Low channel: Peak emigm from 26.5 GHz to 40 GHz at Ch. 0 —5485 MHz
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Figure 115: 10 MHz, 17 dBi, Low channel: Peak emigm from 9 kHz to 150 kHz at Ch. 1 -5485 MHz
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Figure 116: 10 MHz, 17 dBi, Low channel: Peak emigm from 150 kHz to 30 MHz at Ch. 1 -5485 MHz
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Figure 117: 10 MHz, 17 dBi, Low channel: Peak emigm from 30 MHz to 1 GHz at Ch. 1 —5485 MHz
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Figure 118: 10 MHz, 17 dBi, Low channel: Average eission from 1 GHz to 18 GHz at Ch. 1 -5485 MHz
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Figure 119: 10 MHz, 17 dBi, Low channel: Average eission from 18 GHz to 26.5 GHz at Ch. 1 -5485 MHz
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Figure 120: 10 MHz, 17 dBi, Low channel: Average eission from 26.5 GHz to 40 GHz at Ch. 1 -5485 MHz
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Figure 121: 10 MHz, 17 dBi, Low channel: Peak emigm from 1 GHz to 18 GHz at Ch. 1 -5485 MHz
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Figure 122: 10 MHz, 17 dBi, Low channel: Peak emigm from 18 GHz to 26.5 GHz at Ch. 1 -5485 MHz
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Figure 123: 10 MHz, 17 dBi, Low channel: Peak emigm from 26.5 GHz to 40 GHz at Ch. 1 —5485 MHz
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Figure 124: 10 MHz, 17 dBi, Mid channel: Peak emissn from 9 kHz to 150 kHz at Ch. 0 -5595 MHz
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Figure 125: 10 MHz, 17 dBi, Mid channel: Peak emigsn from 150 kHz to 30 MHz at Ch. 0 -5595 MHz
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Figure 126: 10 MHz, 17 dBi, Mid channel: Peak emissn from 30 MHz to 1 GHz at Ch. 0 -5595 MHz
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Figure 127: 10 MHz, 17 dBi, Mid channel: Average emssion from 1 GHz to 18 GHz at Ch. 0 -5595 MHz
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Figure 128: 10 MHz, 17 dBi, Mid channel: Average eision from 18 GHz to 26.5 GHz at Ch. 0 -5595 MHz
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Figure 129: 10 MHz, 17 dBi, Mid channel: Average eission from 26.5 GHz to 40 GHz at Ch. 0 -5595 MHz

Report Number: DBN 1614TEL688-A EMC TEST REPORT Pag 87 of 114

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



TNA\RN\NG

‘VIPRO PRODUCT QUALIFICATION & COMPLIANCE PLANET
Appiying Thought
Marker 2 [T1] RBW 1 Mz RF Att 20 dB
Ref Lvl -39.73 dBm VBW 3 Mz
23.5 dBm 6. 68937876 GHz SwWr 1s Uni t dBn
23. 5
20, _13.5 HB Off set T ! -

IN:

Center 9.5 GHz 1.7 GHz/ Span 17 GHz

Dat e: 28. APR 2016 15:58:19

Figure 130: 10 MHz, 17 dBi, Mid channel: Peak emissn from 1 GHz to 18 GHz at Ch. 0 -5595 MHz
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Figure 131: 10 MHz, 17 dBi, Mid channel: Peak emissn from 18 GHz to 26.5 GHz at Ch. 0 -5595 MHz
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Figure 132: 10 MHz, 17 dBi, Mid channel: Peak emissn from 26.5 GHz to 40 GHz at Ch. 0 -5595 MHz
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Figure 133: 10 MHz, 17 dBi, Mid channel: Peak emissn from 9 kHz to 150 kHz at Ch. 1 -5595 MHz
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Figure 134: 10 MHz, 17 dBi, Mid channel: Peak emigsn from 150 kHz to 30 MHz at Ch
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Figure 135: 10 MHz, 17 dBi, Mid channel: Peak emissn from 30 MHz to 1 GHz at Ch. 1 -5595 MHz
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13. 5
10, _13.5 HB Off set 1T B0
[ A]

IN:

Center 9.5 GHz 1.7 GHz/ Span 17 GHz

Dat e: 28. APR 2016 15:55:59

Figure 136: 10 MHz, 17 dBi, Mid channel: Average eimssion from 1 GHz to 18 GHz at Ch. 1 -5595 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -73.43 dBm vBW 3 MHz
3 dBm 22.95691383 GHz SwWr 1s Uni t dBn

3 dB [Xfset [

\

I N1

Start 18 GHz 850 MHz/ Stop 26.5 Gz

Dat e: 26. APR 2016 11:50: 59

Figure 137: 10 MHz, 17 dBi, Mid channel: Average eission from 18 GHz to 26.5 GHz at Ch. 1 -5595 MHz
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -73.43 dBm  VBW 3 Mz
3 dBm 22.95691383 GHz Swr 1s Uni t dBn
3
o—3 dB D fset |
\ [A]
-1
-2
I'N
- 30— 1AV
- 4
-5
-6
-7
/—'W'—‘“ hd w—\_r—\m_»u\_nn
(S Wy (N
-8
-9
- 97|
Start 18 GHz 850 MHz/ Stop 26.5 GHz
Dat e: 26. APR 2016 11:50: 59

Figure 138: 10 MHz, 17 dBi, Mid channel: Average emsion from 26.5 GHz to 40 GHz at Ch. 1 -5595 MHz

Marker 2 [Ti] RBW 1 Mz RF A 20 dB
Ref Lvl -40.16 dBm  VBW 3 Mz
23.5 dBm 6. 72344689 GHz Swr 1s Uni t den
23. 5
20, _13.5 HB Off sét {
\
|
1
I N1
-1 M

Center 9.5 GHz 1.7 GHz/ Span 17 GHz

Dat e: 28. APR 2016 15:59: 45

Figure 139: 10 MHz, 17 dBi, Mid channel: Peak emissn from 1 GHz to 18 GHz at Ch. 1 -5595 MHz
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Marker 1 [T1] RBW 1 Mz RF Att 10 dB
Ref Lvl -60.12 dBm VBW 3 Mz
3 dBm 23.07615230 GHz SWr 1s Uni t dBn
3
o—3 dB ffset
[A]
-1
-2
I'N
301w 1M
-4
-5
-6 L
N~ M LA A A
NV SIS WIS P St
-7
-8
-9
-97
Start 18 GHz 850 MHz/ Stop 26.5 Gz
Dat e: 26. APR 2016 11:49:31

Figure 140: 10 MHz, 17 dBi, Mid channel: Peak emissn from 18 GHz to 26.5 GHz at Ch. 1 -5595 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -47.07 dBm VBW 3 MHz
3 dBm 38. 45791583 GHz SWI 1s Uni t dBn
3 dB fset
-1
-2
I'NL
30—y M
-4
5 EATSWIA.LS A .MwMuVMV/“-
ANty Ay
-6
-7
-8
-9
- 97,
Start 26.5 Gz 1.35 GHz/ Stop 40 GHz
Dat e: 26. APR. 2016 13:56:15

Figure 141: 10 MHz, 17 dBi, Mid channel: Peak emissn from 26.5 GHz to 40 GHz at Ch. 1 -5595 MHz
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Marker 1 [T1] RBW 200 Hz RF Att 10 dB
Ref Lvl -84.64 dBm VBW 1 kHz
-37 dBm 13.52104208 kHz swr 18 s Uni t dBm

- 37
_40—3 dB ffset

IN:

-

- 11

-12

Start 9 kHz 14. 1 kHz/ Stop 150 kHz

Dat e: 28. APR 2016 16:35: 54

Figure 142: 10 MHz, 17 dBi, High channel: Peak emison from 9 kHz to 150 kHz at Ch. 0 -5710 MHz

Marker 1 [T1] RBW 9 kHz RF Att 10 dB
Ref Lvl -75.13 dBm VBW 30 kHz
-17 dBm 508. 91783567 kHz SWI 1s Uni t dBmr
-17,
_20l 3 dB Pffset [ ]
\
-3
-4
I'NL
- 5077 v

- 80

- 10

Start 150 kHz 2.985 MHz/ Stop 30 Mz

Dat e: 26. APR 2016 15:11: 06

Figure 143: 10 MHz, 17 dBi, High channel: Peak emsson from 150 kHz to 30 MHz at Ch. 0 -5710 MHz
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Marker 1 [T1] RBW 120 kHz RF Att 5 dB
Ref Lvl -77.06 dBm  VBW 300 kHz
-17 dBm 891. 36000000 Mz SWr 170 ns Uni t dBr
-17
_20| 3 dB X fset |
| =
-30
-40
12D
- 50T VA
-60
-70
PR ON VL
-80) Pt ANt i st i g i stp il AP
-90
100
110
-117]

Start 30 MHz 97 MHz/ Stop 1 GHz

Figure 144: 10 MHz, 17 dBi, High channel: Peak em&son from 30 MHz to 1 GHz at Ch. 0 -5710 MHz

Marker 2 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -52.52 dBm VBW 3 MHz
13.5 dBm 6.92785571 Gz SWI 1s Uni t dBn
13.5
10l _13.5 HB Off sét ]
-1
I NL
.2 \
-3
- 4
- 51
N
N/_/ MWWWMWW
o M
-6
-7
-8
-86.
Center 9.5 GHz 1.7 GHz/ Span 17 GHz
Dat e: 28. APR. 2016 16: 02: 04

Figure 145: 10 MHz, 17 dBi, High channel: Averagenaission from 1 GHz to 18 GHz at Ch. 0 -5710 MHz
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -74.17 dBm VBW 3 MHz
-7 dBm 23.19539078 GHz swr 1s Uni t dBm

_10—3 dB [¥fset I
\ [A]

I N1
AV

Start 18 GHz 850 MHz/ Stop 26.5 Gz

Dat e: 26. APR 2016 11:43:33

Figure 146: 10 MHz, 17 dBi, High channel: Averagenaission from 18 GHz to 26.5 GHz at Ch. 0 -5710 MHz

Marker 1 [T1] RBW 1 Mz RF Att 10 dB
Ref Lvl -59.19 dBm  VBW 3 Mz
3 dBm 37.97094188 Gz Swr 1s Uni t dBn
3 dB [Xfset [ cd 19 dapn
\
-1
-2
I N1
-3 .
-4
- 51
6 VNN
P
AN T
-7
-8
-9l
- 97
Start 26.5 Gz 1.35 GHz/ Stop 40 GHz
Dat e: 26. APR 2016 12:03: 09

Figure 147: 10 MHz, 17 dBi, High channel: Averagemaission from 26.5 GHz to 40 GHz at Ch. 0 -5710 MHz
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Merker 2 [T1] RBW 1 Mz  RF Att 20 dB
Ref Lvl -39.57 dBm  VBW 3 M
23.5 dBm 6.92785571 Gz SWI 1s Uni t dBr
23. 5
20l_13.5 HB O fset [
=

I N1

T Al o gty Aty e WA S g A ]

Center 9.5 GHz 1.7 GHz/ Span 17 GHz

Dat e: 28. APR 2016 16:01: 05

Figure 148: 10 MHz, 17 dBi, High channel: Peak emgson from 1 GHz to 18 GHz at Ch. 0 -5710 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -61.09 dBm vBW 3 MHz
-7 dBm 22.54809619 GHz SwWr 1s Uni t dBn

7
_10 3 dB Pffset [ s a9

\

I N1

Start 18 GHz 850 MHz/ Stop 26.5 Gz

Dat e: 26. APR 2016 11:39:15

Figure 149: 10 MHz, 17 dBi, High channel: Peak emison from 18 GHz to 26.5 GHz at Ch. 0 -5710 MHz
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Marker 1 [T1] RBW 1 Mz RF At 10 dB
Ref Lvl -47.21 dBm  VBW 3 Mz
3 dBm 38. 59318637 Gz swr 1s Uni t dBn
o3 dB ¥ fset I
\ [ A ]
-1
-2
I N1
3077 1M
- 4
5 RO, a X TP VORI PO L. Y W " VI N AN
A WU WMV LR 7
- 6
-7
- 8
-9
- 97
Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
Dat e: 26. APR 2016 12:03: 40

Figure 150: 10 MHz, 17 dBi, High channel: Peak emgson from 26.5 GHz to 40 GHz at Ch. 0 -5710 MHz

Marker 1 [T1] RBW 200 Hz RF Att 10 dB
Ref Lvl -84.64 dBm VBW 1 kHz
-37 dBm 13. 52104208 kHz SWI 18 s Uni t dBn
- 37,
_a0l_3 dB P¥fset
-5
- 6
I NL
70mor M

ool [y

-11

-12

Start 9 kHz 14. 1 kHz/ Stop 150 kHz

Dat e: 28. APR 2016 16:35:54

Figure 151: 10 MHz, 17 dBi, High channel: Peak emison from 9 kHz to 150 kHz at Ch. 1 -5710 MHz
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Marker 1 [Ti] RBW 9 kHz  RF At 10 dB
@R&f Lvl -55.68 dBm  VBW 30 kHz
-19.5 dBm 209. 81963928 kHz SWI 940 ns Uni t dBm
-19.5
13.5 B O fset vilrTy -54. 68 dBn|
2d9. 81963928 kHz

- 30|

- 40

- 50

- 60

- 70|

- 80

- 90|

\‘WWWWWWWWMWMWMWW

Start 150 kHz

2.985 MHz/

Stop 30 MHz

I'N
MA

Figure 152: 10 MHz, 17 dBi, High channel: Peak emsson from 150 kHz to 30 MHz at Ch. 1 -5710 MHz

®

-17,
- 20|

- 30|

-40

- 50|

- 60|

- 70|

- 80|

- 90|

- 100

Marker 1 [T1] RBW 120 kHz RF Att 5 dB
Ref Lvl -77.77 dBm VBW 300 kHz
-17 dBm 888. 45000000 Mz SWI 170 ms Uni t dBnm
| 3 dB [ fset
TIVRX

Mot M~

e P VST ST VAT TYON (DRI W Sr oy, e ke
Start 30 Mz 97 MHz/ Stop 1 GHz

12D
1VA

Figure 153: 10 MHz, 17 dBi, High channel: Peak em&son from 30 MHz to 1 GHz at Ch. 1 -5710 MHz
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Marker 2 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -51.96 dBm VBW 3 MHz
13.5 dBm 6. 65531062 Gz swr 1s Uni t dBm
13. 5
1 13.5 B Off set
[ A ]

I N1
AV

Center 9.5 GHz 1.7 GHz/ Span 17 GHz

Dat e: 28. APR 2016 16:02: 36

Figure 154: 10 MHz, 17 dBi, High channel: Averagenaission from 1 GHz to 18 GHz at Ch. 1 -5710 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -73.33 dBm vBW 3 MHz
-7 dBm 23.17835671 GHz SwWr 1s Uni t dBn

7
_10 3 dB Pffset [

\

I N1

Start 18 GHz 850 MHz/ Stop 26.5 Gz

Dat e: 26. APR 2016 11:42: 46

Figure 155: 10 MHz, 17 dBi, High channel: Averagemaission from 18 GHz to 26.5 GHz at Ch. 1 -5710 MHz
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -59.18 dBm vVBW 3 MHz
3 dBm 37.94388778 Gz swr 1s Uni t dBm
o—3 dB ffset
[ A ]
-1
-2
I N1
- 30|+ 1AV
-4
- 5
-6 [
w\/—\m‘/"\_f
-7
-8
-9
- 97l
Start 26.5 GHz 1.35 GHz/ Stop 40 Gz
Date: 26. APR 2016 12:01:57

Figure 156: 10 MHz, 17 dBi, High channel: Averagenaission from 26.5 GHz to 40 GHz at Ch. 1 -5710 MHz

Marker 2 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -41.95 dBm VBW 3 MHz
23.5 dBm 6.92785571 Gz SWI 1s Uni t dBn
23. 5
2 13.5 gB O f set
1
I NL
-1 v

Center 9.5 GHz 1.7 GHz/ Span 17 GHz

Dat e: 28. APR 2016 16:01:28

Figure 157: 10 MHz, 17 dBi, High channel: Peak emison from 1 GHz to 18 GHz at Ch. 1 -5710 MHz
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Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -60.79 dBm VBW 3 MHz
-7 dBm 23.21242485 Gz swr 1s Uni t dBm

_10—3 dB [¥fset I
\ [A]

I N1

Start 18 GHz 850 MHz/ Stop 26.5 Gz

Dat e: 26. APR 2016 11:40: 33

Figure 158: 10 MHz, 17 dBi, High channel: Peak emsson from 18 GHz to 26.5 GHz at Ch. 1 -5710 MHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -46.69 dBm VBW 3 Mz
3 dBm 38. 43086172 GHz SwWr 1s Uni t dBm
ol—3 dB fset
[A]
- 10|
- 20|
I NL
- 307w M
- 40|
- 50] L o ,-MWW ~
WMW"I v
- 60
- 70|
- 80|
- 90|
- 97
Start 26.5 Gz 1.35 GHz/ Stop 40 GHz
Dat e: 26. APR 2016 12:04: 04

Figure 159: 10 MHz, 17 dBi, High channel: Peak emison from 26.5 GHz to 40 GHz at Ch. 1 -5710 MHz
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5.3.6.6 RESULT

Conducted RF emission is within the restricted bafdoperation limit specified. Refer below tabler fo
consolidated data.

Ant EIRP + EIRP + Ch.0 + o .
Detector Freq. Ch.0 Freq. Ch.1 . GRF GRF E Limit Margin
Channel Gain |~ ch. 1 Ch.1
(PKIAVG) | (Hz) (dBm) | (Hz) (dBm) | (dBi) | (dBm) (dBm) (dBm) (dBuv/m) (dB)
PK 16.62 k -66.85 16.62k -66.85 17.0p -43.85 -43.8% -40.84 54.42 120.52 -66.10
PK 20 M -62.21 20.01M -65.97 17.0¢ -39.21 -42.97| 7.68 57.57 | 69.54 -11.97
PK 906.69M | -75.16 906.69M -75.16 17.0p -53.46 -63.4| -50.45 44.81 46.02 -1.21
AVG 6.689G -52.98 6.62G -52.98 17.0p -35.98 -35.98 -32.97 62.29 | 80.00 -17.71
Low AVG 23.17G -72.08 22.97 -72.09 17.00 -55.08 -55.09 -52.07 43.18 54.00 -10.82
AVG 38.4G -58.97 37.9G -59.11 17.00 -41.97 -42.11 39.03 56.23 | 80.00 -23.77
PK 6.75G -40.74 6.655G -40.78 17.0p -23.74 -23.78 20.75 74.51 80.00 -5.49
PK 23.17G -59.12 23.17G -59.12 17.00 -42.12 -42.12 -39.11 56.15 | 74.00 -17.85
PK 38.4G -46.29 34.88G -48.10 17.0p -29.29 -31.10 27.09 68.17 80.00 -11.83
PK 16.62k -67.36 16.62k -67.39 17.0p  -44.36 -44.39 -41.36 53.89 | 120.52 -66.63
PK 20.01M -60.97 20.01M -60.97 17.00 -37.97 -37.97 -34.96 60.30 69.54 -9.24
PK 908.63M | -76.40 385.90 -79.31 17.0p -54.70 -57.61 -52.91 4235 | 46.02 -3.67
AVG 6.672G -51.98 6.655G -51.96 17.0p -35.98 -34.96 -32.43 62.83 80.00 -17.17
Mid AVG 23.87G -72.07 23.16G -71.98 17.0p  -55.07| -54.98 -52.01 43.24 | 54.00 -10.76
AVG 38.40G -59.10 38.37G -59.15 17.0p -42.10 -42.1% -39.11 56.14 80.00 -23.86
PK 6.687G -40.14 6.69G -39.12 17.00 -24.10 -22.12 19.99 75.27 | 80.00 -4.73
PK 23.21G -58.73 23.14G -59.23 17.00 -41.73 -42.23 -38.96 56.30 74.00 -17.70
PK 37.94G -46.61 37.94G -45.61) 17.00 -29.61 -28.61 -26.07 69.19 | 80.00 -10.81
PK 16.62k -67.02 16.62k -67.02 17.0p -44.02 -44.02 -41.01 54.25 120.52 -66.27
PK 20.01M -62.31 20.01M -64.33 17.00 -39.31 -41.33 -37.19 58.06 | 69.54 -11.48
PK 861.29M | -78.24 86.21M -78.24 17.00 -56.54 -65.94 -56.07 39.19 46.02 -6.83
AVG 6.65G -52.80 6.655G -52.98 17.0p -35.80 -35.98 -32.88 62.38 | 80.00 -17.62
High AVG 23.87G -71.98 23.87G -71.98 17.0p -54.98 -54.98 -51.97 43.29 54.00 -10.71
AVG 38.37G -59.17 38.37G -59.17 17.0p  -42.17| -42.17 -39.16 56.10 | 80.00 -23.90
PK 6.92G -39.75 6.85G -41.05 17.0p -22.75 -24.03 0.32 74.92 80.00 -5.08
PK 22.47G -59.52 22.5G -58.97| 17.0p -42.52 -41.97 39.23 56.03 | 74.00 -17.97
PK 38.4G -46.64 37.94G -47.11 17.0p -29.64 -30.11 26.86 68.40 80.00 -11.60

Table 12: Result for 17 dBi configuration — 40 MHzamodulation bandwidth
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Channel Detector Freqg. Ch.0 Freq. Ch.1 ér:in §E€+ E::F:Jr SE2+ E Limit Margin
(PKIAVG) | (Hz) (dBm) | (Hz) (dBm) | (dBi) | (dBm) (dBm) (dBm) (dBuv/m) (dB)
PK 13.52k -82.56 | 15.21k -85.36| 17.0p  -59.56) -62.36 -57.73 37.53| 120.52| -82.99
PK 508.91k -76.46 508.91k -75.63 17.00 -53.44 -52.6| -50.01 45.24| 69.52 -24.28
PK 924.18M | -75.46 | 760.40M -78.78 17.0p -53.76 -87.0| -52.10 43.16 | 46.02 -2.86
AVG 6.655G -52.01 6.655G -52.01 17.0p  -35.01 -35.01 -32.00 63.26 | 80.00 -16.74

Low AVG 23.17G -74.24 | 22.93G -75.24)  17.0p -57.24 -58.24 -54.70 40.56 | 54.00 -13.44
AVG 38.4G -58.99 38.4G -58.99 17.00 -41.99 -41.99 38.98 56.28 | 80.00 -23.72
PK 6.69G -40.37 | 6.927G -41.29  17.00 -23.37| -24.29 20.80 74.46 | 80.00 -5.54
PK 23.24G -61.00 23.89G -60.50 17.00 -44.00 -43.50 -40.73 5453 | 74.00 -19.47
PK 37.91G -1851 | 38.4G -46.22  17.00 -1.51 -29.22 501 93.75 | 80.00 13.75
PK 13.52k -86.11 15.21k -84.89 17.0p  -63.11 -61.89 -59.45 35.81 120.52 -84.71
PK 508k -75.63 | 508.91k| -75.63] 17.00 -52.63 -52.63 49.62 45.64 | 73.80 -28.16
PK 996.11M | -74.65 802.13 -78.17| 17.0p -52.95 -56.47 -51.35 4391 | 46.02 -2.11
AVG 6.655G -52.01 | 6.655G -52.01| 17.0p  -35.01 -35.01 -32.00 63.26 | 80.00 -16.74

Mid AVG 22.95G -73.43 22.95G -73.43 17.0p  -56.43 -56.43 -53.42 41.84 | 54.00 -12.16
AVG 38.37G -59.14 | 38.97G -59.14|  17.0p  -42.14 -42.14 -39.13 56.13 | 80.00 -23.87
PK 6.68G -39.73 6.68G -41.00 17.0p -22.73 -24.00 0.32 74.95 | 80.00 -5.05
PK 23.16G -62.03 | 23.07G -60.12  17.00 -45.03 -43.12 -40.96 54.30 | 74.00 -19.70
PK 37.94G -45.72 38.45G -47.07 17.00 -28.72 -30.07 -26.33 68.93 | 80.00 -11.07
PK 13.52k -84.64 | 13.52k -84.64/ 17.0p -61.64 -61.64 -58.63 36.63 | 120.52| -83.89
PK 508.9k -75.13 209.98k -55.68 17.0p -52.13 -32.68 -32.63 62.63 | 73.80 -11.17
PK 891.36M | -77.06 | 888.45M -77.77| 17.0p -55.36 -36.0| -52.69 4257 | 46.02 -3.45
AVG 6.62G -52.52 6.68G -51.96 17.00 -35.52 -34.9q 32.22 63.04 | 80.00 -16.96

High AVG 23.19G -74.17 | 23.17G -73.33] 17.0p -57.17 -56.33 -53.72 41.54| 54.00 -12.46
AVG 37.97G -59.19 37.94G -37.94 17.0p -42.19 -20.94 -20.91 74.35 | 80.00 -5.65
PK 6.92G -39.57 | 6.69G -41.95 17.0p -22.57| -24.95 0.52 74.67 | 80.00 -5.33
PK 22.54G -61.09 23.21G -60.79 17.00 -44.09 -43.79 -40.93 54.33 | 74.00 -19.67
PK 38.59G -47.21 | 38.37G -46.09  17.00 -30.21 -29.09 -26.60 68.65| 80.00 -11.35

Table 13: Result for 17 dBi configuration - 10 MHzmodulation bandwidth
Note:

GRF is Ground Reflection Factor and it is considete be 6dB for frequencies below 30MHz, 4.7dB for
frequencies between 30MHz to 1GHz & 0dB for freqigsnabove 1GHz.
EIRP = Ch. x measured power + Antenna gain
E = (EIRP+GRF) — 20log D + 104.8

Margin = E — Limit
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5.3.7 BAND EDGE EMISSIONS

5.3.7.1 TEST SPECIFICATION

Test Standard 47 CFR, Part 15 Feb 2016
Test Procedure 789033 D2 General U-NIl Test Procedures New Rul&r9D
Frequency Range 5470 MHz to 5725 MHz
Resolution Bandwidth 100 kHz
Video Bandwidth 300 kHz
Sweep Time 1ms
Attenuation Auto
Test Mode Conducted
Detector Peak
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 24.0 °C
Humidity 55.0 %
Tested By Dikshit Raviteja
Test Date 8" Feb 2016
5.3.7.2 LIMITS
Standard Reference section| Frequency range | Limit

47 CFR, Part 15 Fe
2016

?15.407 (b) (3)

<-27 dBm in any 1MHz band

5470 MHz to 5725 Limit,

MHz Limit (for 17 dBi antenna configuration):
47 dBm/MHz

5.3.7.3 TEST SETUP

& A

5.3.7.4 TEST PROCEDURE

, Measurement
system

/

Figure 160: Typical test setup for Conducted Test

The Conducted test was performed using the Speanalyzer. Measurements were done as pei78@033

D2 General U-NII Test Procedures New Rule VO1r01The RF output of the EUT was connected to thetinpu

port of Spectrum analyzer using an attenuator.gfaph and data captured from spectrum analyzer and

recorded.
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5.3.7.5 MEASUREMENT GRAPHS / DATA

Keysight Spectrum Analyzer - Swept'SA

AC |

[ SENSEINT]

L | [ [ 500
Ref Level -3.50 dBm

Ref Offset 13.5 dB

10 dBidiv.  Ref -3.50 dBm
Log

PNO: Fast (0 Trig: Free Run
IFGain:Low Atten: 6 dB

ALIGN AUTO

Avg Type: Log;Pwr
Avg|Hold:>100/100

<=

Center 5.49500 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Figure 161: 40 MHz, 17 dBi, Low channel: Band edgmeasured at Ch.0 —5495 MHz

Keysight Spectrum Analyzer - Swept SA

| 500 AC |

SENSELIN

L | RF
Ref Level -3.50 dBm

Ref Offset 13.6 dB

10 dBldiv - Ref -3.50 dBm
Log

PNO: Fast 0  ITrig: FreeRun
[FGain:Low Atten: 6 dB

ALIGN AUTO 03:52:22 PMJun 13,2016

[

Avg Type: Log-Pwr TRACE[] -3 5 6
Avg|Hold:>100/100

Center 5.49500 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Figure 162: 40 MHz, 17 dBi, Low channel: Band edgmeasured at Ch.1 —5495 MHz
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[ SENSEINT]

Ref Offset 135 dB
E%gamm Ref -3.50 dBm

PNO: Fast 0  ITrig: FreeRun
[FGain:Low Atten: 6 dB

AUGNAUTO [
Avg Type: Log-Pwr
Avg|Hold:>100/100

Center 5.70000 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Figure 163: 40 MHz, 17 dBi, High channel: Band edgmeasured at Ch.0 -5700 MHz

Keysight Spectrum Analyzer - Swept SA
L [ R [ 50 AC

[ SENSEINT]

Ref Offset 13.5 dB
1 difdiv - Ref -3.50 dBm
og

PNO: Fast (0 Trig: Free Run
IFGain:Low

Atten: 6 dB

[

AUGNAUTO | 03:57:12 PM Jun 13,2016
Avg Type: Log-Pwr TRACE!
Avg|Hold:>100/100 TYPEIM ¥
DeT|P

Mkr1 5.725 0 GHz

=

Center 5.70000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 100.0 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Figure 164: 40 MHz, 17 dBi, High channel: Band edgmeasured at Ch.1 -5700 MHz
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Keysight Spectrum Analyzer - Swept SA [E=Sc
L | RF [s0Q Ac | | SENSE:INT] | ALIGNAUTO | 05:49:16 PM Apr13, 2016
Marker 1 5.470000000000 GHz | . Avg Type: Log-Pwr TRACE[T2 345 6
PNO: Fast (50 Trig: FreeRun Avg|Hold:>100/100 TYPE| y_. ..... AN
IFGain:Low #Atten: 14 dB DET|

Ref Offset 135 dB
EO dBidiv. Ref 10.00 dBm
og

Mkr1 5.470 00 GHz
-56.353 dBm

Center 5.48500 GHz
#Res BW 100 kHz

MsG

Span 50.00 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Figure 165: 10 MHz, 17 dBi, Low channel: Band edgmeasured at Ch.0 —5485 MHz

B Keysight Spectrum Analyzer - Swept SA ==
- — | [ SENSE:INT] [ AUGNAUTO | 06:05:40 PM Apr13, 2016
Marker 2 5.470000000000 GHz ) Avg Type: Log-Pwr TRACE 56
PNO:Fast G0  1rig: FreeRun Avg|Hold:>100/100 v v
IFGain:Low #Atten: 14dB

Ref Offset 13.5 dB

Mkr2 5.470 00 GHz
-58.003 dBm

10 dBidiv. Ref 10.00 dBm
Log

Center 5.48500 GHz Span 50.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

Figure 166: 10 MHz, 17 dBi, Low channel: Band edgmeasured at Ch.1 —5485 MHz
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Keysight Spectrum Analyzer - Swept SA [E=Sc
L | RF |s0Q AC | | SENSE:INT] | ALIGNAUTO | 05:58:34 PM Apr13, 2016
Center Freq 5.710000000 GHz | . Avg Type: Log-Pwr TRACE[T 5315
PNO:Fast GO Trig: FreeRun Avg|Hold:>100/100 TPE MY
IFGain:Low #Atten: 14 dB DET|
Mkr1 5.725 00 GHz
Ref Offset 13.5 dB A
jodsidiv__Ref 10.00 dBm -57.886 dBm
og ‘ T
| |
T
’ ¢
Center 5.71000 GHz Span 50.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

Figure 167: 10 MHz, 17 dBi, High channel: Band edgmeasured at Ch.0 -5710 MHz

B Keysight Spectrum Analyzer - Swept SA ==
L | RF 500 AC | [ SENSE:INT] [ AUGNAUTO | 06:02:07 PM Apr13, 2016
Center Freq 5.710000000 GHz ] i Avg Type: Log-Pwr 3
PNO:Fast G0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 14 dB
Mkr1 5.725 00 GHz
Ref Offset 13.5 dB A
10 dBidiv Ref 10.00 dBm -57.545 dBm
og T
I
|
T T
i
Center 5.71000 GHz Span 50.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

Figure 168: 10 MHz, 17 dBi, High channel: Band edgmeasured at Ch.1 -5710 MHz

5.3.7.6 RESULT

The Band Edge measurements for Low and High charindioth 40 MHz & 10 MHz modulation bandwidth is
within the permissible levels.
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ANNEXURE I: EUT SOFTWARE SETTINGS

Tftpd32 by Ph, Jounin =1cH
Curtert Directory |C\Documents and Selings\Sathessh’ »| | Browse |
Server intesfaces ]152_753113 :I Show Dit |

Titp Server | Thip Chent | DHCP server | Syslog server | Log viewer |

pesr | file | -sharttima | progress

< - >
Abowt Setiings Help I

s D32 by P Jowiin
Luareeit Ditecdony | O \Program Files Thpd 32 = B
Sers miadtaces (15215003 = Shiows e
Tip Servsl | THpClent | OHCF sarver | Susing saner ] Log viswes |
aeer e
Heowese: Tor Foloke
i e Lol D (7} =1
B DUDAAM Drva (L)
# % ¥y Natacrk Plaas
) Cambium 2015 _okd
-2 Dsskop
i_ - I'_:] Hawdeye Cert 2014
B art2_wer 4 89 002 1 C5 BnFor Camby -
ST Seftings i) ART-HERT-FIE-RATE- 105
'!.
< |

Figure 170: tftpd32 application initialization root_ screenshot
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Tera Term: Mew connection

& TCPAP Host:
[#] History
Service: U Telnet

) SSH SSHversion: |SSH2 v |

_J Other — :

TCP port#: 22

Protocol: | UNSPEC v

| ok | [ concel | [ Hep |

Figure 171: Tera term application screenshot

S5H Authentication

[- [o]x]

A

Laguing nbo 192, 165.0.1
Autherkication reguied,

Lm=r neme: | sdmin

Pessphrasn. | eeens|
FF!.I::':I:mL'H (o SR A = (e
| _IFarsard agant

[ Ltz plaiy passvanrd ta kg in

(73 Use READSAIECDEA bery 1o g i

rkse dhialangeftesoorsa b kg rilkey board-intaract i)

'._ ke Pag=arnk

|_ CAsoanrasct

Figure 172: Tera term application Login screenshot
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[ 1811
LA R B
Figure 173: Initializing EUT screenshot
@ Atheros Radio Test 2 (ART2-GUI) g@rg\
File Setup Clients Tools Calioration Equipment Advanced Window Help
1= Home: IP Address Board Name PCIe Module Log Wirdow B
Load Cards DL |19z 6800 w| [ap1ae020 v 6100 1) ~

& Tests
& CalbrationInformation SEEAE | ¥ | v
® Registers BLOGKER | ¥ | vl

B

Wielcome to ARTZ1

& Nishanth

Figure 174: Atheros Radio Test GUI screenshot-1
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Q Atheros Radio Test 2 (ART2-GUI)

Fle Setup Clents Tools Calibration Equipment Advanced window Help
— =

[ Registers

[ CalibrationInformation

TEST PARAMETER SELECTION

= Home
Load Cards Frequency:
= Tests
o Rate:
Link Rate Mods:
Tout

DEciGal

(O Tx Gain: 0 Man Q38

@t power:

SETUP PARAMETER SELECTION
SHzBand Transmitter

@Inst0 Onst1 Olnst 2

HT40 W
auto ~ Transmit mode
continuous () single carrier
Tx mask: chains Packek court
0x3: chO,cht + | | urlimited
16.0 et Packet Length Agaregate
1500 o .
I Settings Inkerframe spacing

(&long (a0ons)  Ornormal (O kx100
Oshnr_t(mnns) @ kx99

Commit Stark Transmit Stop Transmit

PARAMETER CONTROL
Parametsr Action
[ v:|| [stepon | stepur |

STATUS

TRANSMISSION IN PROGRESS
[ [T ]

Freg: 5765 MHz [ ear: [ 18,0 dem
Rate1| HT40:MCS1S: 270 Mbps |T><Gain1

Gainldx:

DacGain:

‘welcome to ARTZ!!

Figure 175: Atheros Radio Test GUI screenshot -2
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ANNEXURE II: ACRONYMS

dBuVv Decibel micro Volts

dBm Decibel in milli watt

EUT Equipment Under Test

FCC Federal Communications Commission
GHz Giga Hertz

kHz Kilo Hertz

LISN Line Impedance Stabilization Network
MHz Mega Hertz

POE Power over Ethernet

PSD Power Spectral density

QP Quasi Peak

RF Radio Frequency

END OF REPORT
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