DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.F. A29 507 456

e Mode 802.11 n40

Low Channel Middle Channel High Channel
2422 MHz 2437 MHz 2452 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
Maximum Average Conducted 9.94 1035 | 988 | 1065 | 983 | 10.31
Power (dBm)
Duty Cycle Correction Factor (dB) 0.315 0.315 0.315

Maximum Average Conducted

Power corrected (dBm) 10.26 10.67 10.20 10.97 10.15 10.63

CHAINO + CHAIN1 | CHAINO + CHAIN1 | CHAINO + CHAIN1

Maximum Average Conducted

Power (dBm) 13.48 13.61 13.40
Maximum EIRP Power (dBm) 16.47 16.60 16.40
Measurement uncertainty (dB) <+1.20

Verdict: PASS
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C.I.LF. A29 507 456

CHAIN 1 - Antenna:
e Mode 802.11 b
- Low Channel:

| Spectrum B

Ref Level 20.00 dBm  Offset 0.68 dB ® RBW 300 kHz SGL
@ Att 20dB  SWT 1ms ® VBW 1IMHz Mode Auto Sweep

M1[1]

10 dBm
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-10 dBm

-20 dBm
-30 dBm /
40 dem

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz 1000 pts 3.0 MHz/ Span 30.0 MHz

= =
2

Result Summary None
Channel | Bandwidth | Offset | ng‘f;
Txl (Ref) 14,370 MHz 13.91 dBm
Tx Total 13.91 dBm

- Middle Channel:

H| Spectrum 1 [Z]

Ref Level 20.00 dBm Offset 0.68 dB ® RBW 300 kHz SGL
& Att 20dB  SWT 1 ms ® VBW 1 MHz Mode Auto Sweep Count 300/300

1 ACLR

M1[1] 1.7 dBm)|
2.4362650 GHz

10 dBm

0 dBrmn

-10 dBm

-20 dBm
-30 dBm /
:;;Fﬁ\\‘/\\

-30 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 1000 pts 3.0 MHz/ Span 30.0 MHz

2 Result Summary None ]
Channel | Bandwidth | Offset | Po

Tl (Ref) 14,490 MHz 14.25 dBm
Tx Total 14.25 dBm
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- High Channel:
| Spectrum E]
Ref Level 20.00 dBrm  Offset 0.68 dB ® RBW 300 kHz SGL
@ Att 20dB  SWT 1 ms ® VBW 1 MHz Mode Auto Sweep Count 300/300
1 ACLR 1Rm Avg
M1[1] 2.53 dBm
2.4611150 GHz
10 dBrm
0 dBm
-10 dBrm
20 dBm

-30 dBm

-50 dBm /

60 cBm
70 dBm
CF 2,462 GHz 1000 pts 3.0 MHz/ Span 30.0 MHz
2 Result Summary None
Channel \ Bandwidth | Offset \ Po
Tx1 (Ref) 13,770 MHz 14.91 dBm
Tx Total 14.91 dBm
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e Mode 802.11 n40

- Low Channel:

D DEKRA

Spectrum
Ref Level 20.00 dBm  Offset 0.68dB  RBW 1 MHz SGL
& Att 2048 SWT 1ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
1 ACLR @1Rm Avg
M1[1] -2.35 dBm)|
2,:4250300 GHz|
10 df
04
10 d
20 d
30 d
40 d
| rsrmmmre e Y
T ]
50 d
60 d
70 d
CF 2,422 GHz Span 60.0 MHz
2 Result Summary
hannel Bandwidth Offset |
] Tx1 (Ref) 36.320 MHz 10.78 dBm |
1 Tx Total 10.78 dBm |
Spectrum B
Ref Level 20.00 dBm Offset 0.68dB  RBW 1 MHz SGL
= Att 20dB  SWT 1ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
1 ACLR @1Rm Avg
M1[1] 2,56 dBm
2.4327100 GHz|
10 df
0 d

CF 2.437 GHz

Z Result Summary
[€ | Bandwidth

Offset

6.0 MHz,

Span 60.0 MHz

Tx1 (Ref) 36,320 MHz

Po
10.85
1

Tx Total
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- High Channel:

Spectrum 1

RefLevel 20.00 dBm  Offset 0.68dB  RBW 1 MHz SGL

@ Att 20dB  SWT 1ms @ VBW 3 MHz Mode Auto Sweep Count 300/300

1 ACLR @1Rm Avg
MI[1] ~3.35 dBm|

10 di

2.4549700 GHz|

CF 2.452 GHz 1000 pts Span 60.0 MHz
7 Result Summanry

Cl Bandwidth Pow:

Tx1 (Ref) 36.560 MHz 10.52 dBm

Tx Total 10.52 dBm
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MIMO — CHAINO Antenna & CHAIN1 Antenna:

e Mode 802.11 b
- Low Channel:

CHAINO

| spectrum

| spectrum

D DEKRA

CHAIN1

Rellevel 2000 6Bm  Offset 0,69 @ = REW 50 10z

B Offsst 0.47 J8 = RBW 300 i
ESWT ims e VRW i MH:

20 48

169 dim,
V2P0 GH,

M1l

2.60 di
2.4127350 GH)

//
‘_u‘—-_\/-\.\‘\‘ ’H‘
CERGRTEN L EE SR
2 Result Summary. None: 2 Result Summary None W
I Bandwidih, I affser. I power Channel L Bandwidh. L Offser I . |
Tl ety 75,950 MHz 13. i Tl (ReD) 13830 WHz (3.66 ¢
T Total 13.90 dBm x Total 1466 dBm

- Middle Channel:

CHAINO

‘Spectrum

CHAIN1

RelLevel 20.00 B Offset 047 B = AW 300 1Hz
= Aut 205 SWI___Lin: e VBW LItz Mode Auto Sue

RelLevel 20.00 B Offset 065 B » AW 300 1Rz
Art F

B SWT___Lin: e VBW LIz Mode Auto Sue

0 o
2.4377050 Gzl

e
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7 X
2 Result Summary. _
g 14100 Mz 1358 Tk

- High Channel:

CHAINO

Spectrum

CHAIN1

RelLevel 20.00 B Offset 047 B = AW 300 1Hz
= Aut 205 SWI___Lin: e VBW LItz Mode Auto Sue

Rellevel 20.00 287 ONSet 0,65 & » RBW 500 1hz
o Aut 2005 SWT__|inc e VBW LI Mode Auto Sweay

24628250 GHz)

Ml

267 0
2.4627950 Gh:
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2 Result summary.
Tl {Ren) 13,020 Pz
T Tt

2,462 GHz
3 Resull Sumnary
Tl (el 13,620 M-z
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e Mode 802.11 g
- Low Channel:

CHAINO CHAIN1

Spectrum

Tl Level 000 dEm  Offset 047 05 = RBW 50 172 Level 2000 cBn  Offsal 065 & = ROW S0 17E
= axt 205 SWI___Lmis VBW Lk Moeds Auto Suss 00 2SN

1 s e VBW I M2 Mode Auto Sweer

7412 GHe. 2 Span 3.9 Wi |

X
2 Result summary.

Ti gy 16,630 Mz
T Tt

- Middle Channel:

CHAINO CHAIN1

T [——

Rl Level 20,00 ¢Bm  Offset 047 B = REW 300 [He = RBW 00 RHT
o arc 205 SWI__Lnie VBW Lhhz Mode duto Swaso 200 i = VBW vz W

2 “None

7 GHz .
2 Resull Summary . i
1146 dam

| Bapdvidih
16,710 MHz. . m I Tul (Rl 16.710 Mz =
stal 11.19 dBm Talotal ———— 11.16 dBm

- High Channel:

CHAINO CHAIN1

Spectrum

Ref Lewel 20,00 (B Offset 047 0 = REW 200 17z Pef Level 2000 4Bm  Offset 0,63 38 = REW 300 THz
o it 20 48 S | s e VBW [ Mo Mode At Swesp 300 Lo At 20 SV mie WBW vz Mode cuto Swes

EOE 341 di
24606530 Gy

[ 3.3 MHz/ 3.7 Mite]

A
2 Result Summary None

= M%Ezm—mm—
- I Gum% L Bmm._l._ﬁﬂm__l_nm_i—.l
16,770 m | Tal (e 16,560 e "

il m
T Total m
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e Mode 802.11 n20

- Low Channel:

Spectrum

CHAINO

Ralleual 2000 40m  Offsat 0,47 G5 & RBW 200 Pz
e At 0B SWT i e

o VRW I MH;
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Rellevel 20.0000m  Offset 0,69 55 = RBW 200 FHz
= At 0B SWT }Hz  Mode futo Sween

Spectrum

D DEKRA

CHAIN1

| ;e e VBW 1

~2.21 dBn
24110700 GH,

Span 0.0 WiHz

e e oaTrane
. 7 Rest sy

Sl | B | offset
| Tl (el 18,120 M

 —a
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- High Channel:

CHAINO

Tiel Lowel 20.00 4B  Offset 047 F & RBW 300 1H;
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e Mode 802.11 n40

- Low Channel:

CHAINO

Espafia

CHAIN1

Spectrum

Ref Level 2000 40m  Offset 047 38 = REW 500 1z
o it 0B SWT i ms = VBW 3 FHe  Mods fuio Swes

Flevel 2000 dm  Offsat 065 35 = REW 500 Wz
i 208 SWT | ms = VBW 2 ¥Hz _Mods fuic Swe:
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T |7 Resul Summary
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- Middle Channel:

CHAINO

CHAIN1

Ref Lewel 2000 687 Olfset 047 2 » RBW 5001z
o it 2005 SWT Lims e VBW 2z Mode At Swesp

9B = RBW 500 FHET
[1: = VBW 2z M
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A5 GH 24342100 Gy

High Channel:

CHAINO

CHAIN1

| spectrum

0 g Offset 0,47 05 & RBW 500 7HT
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B Offset 0,65 (= RBW 500 1E
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D DEKRA

FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations
conducted (Transmitter)

SPECIFICATION:

In any 100 kHz bandwidths outside the frequency band in which the 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 conducted or
a radiated measurement, provided the transmitter demonstrates compliance with the peak conducted power limits.
If the transmitter complies with the conducted power limits based on the use of RMS averaging over a time interval,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB.

RESULTS:

e Mode 802.11 b (CHAIN 1 — Antenna is the worst case e.i.r.p.)

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement (dBm) 5.63 6.15 6.94
Measurement uncertainty (dB) <+1.56
No spurious peaks were found at less than 20 dB below the limit.
e Mode 802.11 g (CHAIN 1 — Antenna is the worst case e.i.r.p.)
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement (dBm) 1.41 1.49 2.75
Measurement uncertainty (dB) <+1.56
No spurious peaks were found at less than 20 dB below the limit.
e Mode 802.11 n20 (CHAIN 1 — Antenna is the worst case e.i.r.p.)
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement (dBm) 4.69 5.31 5.37
Measurement uncertainty (dB) <+1.56
No spurious peaks were found at less than 20 dB below the limit.
e Mode 802.11 n40 (CHAIN 1 — Antenna is the worst case e.i.r.p.)
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement (dBm) -0.95 -1.48 -2.29
Measurement uncertainty (dB) <+1.56
No spurious peaks were found at less than 20 dB below the limit.
Verdict: PASS
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e Mode 802.11 b — Emission limitations conducted
- Low Channel:

Spectrum

(=]
A
Ref Level 20,00 dém  Offset 0.68 d& & RBW 100 kHz

| ALt 30 dB SWT 250 ms & VBW 300 kHz
@ 1Pk View

Mode Sweap

10de

20 dB

-30 dBr

-70d

Start 30.0 MHz

30000 pts Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:
Spectrum

Y
Ref Level 20,00 dBm Offset 0.68 d& & RBW 100 kHz
| Att 30 dB SWT 250 ms w VBW 300 kHz  Mode Sweep
@ 1Pk View

10de

.20 dB

D1 -23.850 dBrr

2
&

-30 dér

-40 dBém

70d

Start 30.0 MHz

30000 pts Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
Spectrum

o=
A
Ref Level 20,00 dém  Offset 0.68 dB & RBW 100 kHz

o Att 30 dBE SWT 250 ms e VBW 300 kHz
@ 1Fk View

Mode Sweep

10 dB

0 dem

-10 dBm:

-20 dBm

D1 -23.060 démr

-30 dBr

Start 30.0 MHz

30000 pts Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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e Mode 802.11 g — Emission limitations conducted
- Low Channel:

Spectrum

=
A
Ref Level 20,00 dém Offset 0.68 dB e« RBW 100 kHz

Jo Att 30 dE SWT 250 ms & VBW 300 kHz
@ 1Pk View

Mode Swesp

10 dB

0 dem

D1 -1850 i
g D1 -18590 df

-30 dB

-40 dBm

-70 di

Start 30.0 MHz

30000 pts Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:

=
A
Ref Level 20,00 dém Offset 0.68 dB e« RBW 100 kHz

Jo Att 30 dE SWT 250 ms & VBW 300 kHz
@ 1Pk View

Mode Swesp

10 dB

0 dem

D1 -18510 dBnr
-20 dBm

-30 dB

-40 dBm

Start 30.0 MHz

30000 pts Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
Spectrum

¥y
Ref Level 20,00 dém  Offset 0.63 d8 & RBW 100 kHz
| Att 30 dE SWT 250 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
10 dB
odi
10 dém
D1 -17.250 dem
-20 dBm

-30 dBr

-70d

Start 30.0 MHz

30000 pts

Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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¢ Mode 802.11 n20 — Emission limitations conducted
- Low Channel:

Spectrum

A
Ref Level 20,00 dém Offset 0.68 dB e« RBW 100 kHz

Jo Att 30 dE SWT 250 ms & VBW 300 kHz  Mode Sweep
@ 1Pk View

10 dB

0 dem

-10 dBm:

D1 -15.310 dBmr

-20 dBm

-30 dBr

-70 di

Start 30.0 MHz

30000 pts Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:
Spectrum

(Z]
A
Ref Level 20,00 dém  Offset 0.68 dB & RBW 100 kHz

| Att 30dE SWT 250 ms @ VBW 300 kHz
@ 17k View

Mode Sweep

10 dB

0 dem

D1 -14.690 dany

-20 dBm

-30 der

-40 dBm

-50 dB

Start 30.0 MHz

30000 pts Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
Spectrum

A
Ref Level 20,00 dém  Offset 0.68 dB & RBW 100 kHz

o Att 30 dBE SWT 250 ms e VBW 300 kHz
@ 1Fk View

Mode Sweep

10 dB

0 dem

-10 dBm:

D1 -14.630 dény

-20 dBm

-30 dBr

-50 dB

Start 30.0 MHz

30000 pts Stop 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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e Mode 802.11 n40 — Emission limitations conducted

- Low Channel:

MultiView 0| Spectrum
Ref Level 20.00 dBm  Offset 0.68 dB ® RBW 100 kHz

& Att 20dB  SWT 250 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

H1 -30.950 dem

-40

30.0 MHZz

30000 pts 2.5 GHz, 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:

MultiView 0| Spectrum
Ref Level 20.00 dBm  Offset 0.68 dB ® RBW 100 kHz
20

& Att

dB  SWT 250 ms & VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

H1 -31.480

-40

30.0 MHZz

30000 pts 2.5 GHz,

25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
MultiView (| Spectrum 1 E]

Ref Level 20.00 dBm  Offset 0.68 dB ® RBW 100 kHz
& Att 20dB__SWT 250 ms ® VBW 300 kHz _Mode Auto Sweep
1 Frequency Sweep

H1 -32.080

40 di

30.0 MHz 30000 pts 2.5 GHz, 25.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Band-edge emissions
compliance (Transmitter)

SPECIFICATION:

In any 100 kHz bandwidth outside the frequency band in which the 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. If the transmitter

complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:

Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-2.39 GHz and
2.4835-2.5 GHz.

| Measurement uncertainty (dB) | <+1.56 |

CHAIN1 - Antenna:

e Mode 802.11 b — Band-edge emissions compliance

- Low Channel:

MultiView | Spectrum

Ref Level 20.00 dBm  Offset 0.58 dB ® RBW 100 kHz
= Att 20dB  SWT  1.04ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

M2[1] -28,38 dBm)|
2.3979800 GHz
10 dem M1[1] 5.50 dBm

24129800 GHz

ML
0 dBm HWAWMM Mﬂ ﬂw:\

-10 dBm £, -A N ﬂ
V V

-20 dBm &

H1 -24.370 dBrm ﬂ)

-30 dBm i MYE n"/\/’

I il

-60 dBm MW n

0 dem
1
2.38 GHz 1000 pts 4.0 MHz / 2.42 GHz
2 Marker Table

Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |

M1 1 2.41298 GHz 5.50 dBm

M2 1 2.39798 GHz -28.38 dBm

Verdict: PASS
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e Mode 802.11 g — Band-edge emissions compliance

- Low Channel:

Spectrum |

D DEKRA

®
=)

Ref Level 20.00 dém  Offset 0,62 dB & RBW 100 kHz

Att 35 dB SWT 1.1ms @ ¥YBW 300 kHz Mode Sweep
@ 1Pk View
D2[1] -28.99 dB
-15.0000 MHz
10 dBm M1[1] 1.93 dBm
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0 dem T —
T Tl
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Stop 2.425 GHz

Verdict: PASS
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e Mode 802.11 n20 — Band-edge emissions compliance

- Low Channel:

Spectrum
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D2[1] 26.58 dB
13.8000 MHz
. i 2.41 1':7;“0‘?::';
10 dBm
M1
- el M L)
o Jﬂ‘wNthWLL“W‘“LU“V VU T Vo | "NH
-10 dem H’ Lll\
D1 -15.310 dBm i
-20 dem — .JJW VUAJ],
fuh “
-30 dém ,‘]%M M

1)

-50 deém

M m-hﬁﬂr

g by

-60°dB

-70 dBm

Fl

Start 2.375 GHz 1000 pts

Stop 2.425 GHz

Verdict: PASS

Report No: (NIE) 57478RRF.005 Page 171 of 230

2019-09-10



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.F. A29 507 456

e Mode 802.11 n40 — Band-edge emissions compliance

- Low Channel:

|I:|I[
Spectrum ] 7

Ref Level 20.00 dem  Offset 0.62 dB & RBW 100 kHz

Att 35 dBE SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Yiew
D2[1] -36.76 dB
-28.9000 MHz
M1[1] -0.02 dBm

2.4257500 GHz

f“JLLUJJJMW “W““ i

(01 -30.950 dBm MH/)[ \1\"
r'iﬁmh,llpﬂlﬁ%“ﬂ.m M‘ﬂmm

F1

Start 2.35 GHz 1000 pts Stop 2.45 GHz

Verdict: PASS
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SPECIFICATION:

D DEKRA

FCC Section 15.247 Subclause (e) / RSS-247 5.2. (b) Power spectral density

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna
shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS:

For b and n40 modes, the power spectral density was measured using the method according to point 11.10.3

“‘Method AVGPSD-1” of ANSI C.63.10-2013.

For g and n20 modes, the power spectral density was measured using the method according to point 11.10.2
“Method PKPM1” of ANSI C.63.10-2013.

For MIMO modes, the power spectral density was measured using the method according to point 11.10.5

“Method AVGPSD-2" of ANSI C.63.10-2013.

Preliminary tests determined the SISO worst case for each mode.

CHAIN1 - Antenna:

Mode 802.11 b

Verdict: PASS

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Average Power Spectral Density 594 494 451
(dBm) ) ' '
Measurement uncertainty (dB) <+1.56
Mode 802.11 g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Peak Power Spectral Density 467 463 502
(dBm) ) ' '
Measurement uncertainty (dB) <+1.56
Mode 802.11 n20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Peak Power Spectral Density 4.46 457 4.99
(dBm) ' ' '
Measurement uncertainty (dB) <+1.56
Mode 802.11 n40
Low Channel Middle Channel High Channel
2422 MHz 2437 MHz 2452 MHz
Average Power Spectral Density 13.46 12.92 1417
(dBm) ' ' )
Measurement uncertainty (dB) <+1.56
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MIMO — CHAINO Antenna & CHAIN1 Antenna:

* CHAINO+CHAIN1 — Maximum Declared Antenna Gain: +2.99 dBi

Mode 802.11 b

D DEKRA

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
Average Power Spectral Density
Level (dBm/3KHz) -18.21 -17.94 -18.21 -17.93 -17.89 -17.71

CHAINO + CHAIN1

CHAINO + CHAIN1

CHAINO + CHAIN1

Combined Conducted PSD Level

(dBm) -15.06 -15.06 -14.78
Measurement uncertainty (dB) <+1.56
e Mode 802.11 g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz

CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1

Average Power Spectral Density ) ) ) ) ) )
Level (dBm/3KHz) 20.187 20.73 20.81 20.76 20.79 20.29

Duty Cycle Correction Factor (dB) 0.134 0.134 0.134
PSD Level corrected (dBm/3KHz) -20.73 -20.59 -20.66 -20.62 -20.65 -20.15

CHAINO + CHAIN1

CHAINO + CHAIN1

CHAINO + CHAIN1

Combined Conducted PSD Level

(dBm) -17.65 -17.64 -17.38
Measurement uncertainty (dB) <+1.56
e Mode 802.11 n20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
Average Power Spectral Density

Level (dBm/3KHz) -21.32 -20.99 -21.19 -21.09 -21.16 -20.55

Duty Cycle Correction Factor (dB) 0.167 0.167 0.167
PSD Level corrected (dBm/3KHz) -21.15 -20.82 -21.02 -20.92 -20.99 -20.38

CHAINO + CHAIN1

CHAINO + CHAIN1

CHAINO + CHAIN1

Combined Conducted PSD Level

(dBm) -17.97 -17.96 -17.66
Measurement uncertainty (dB) <+1.56
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e Mode 802.11 n40

D DEKRA

Low Channel Middle Channel High Channel
2422 MHz 2437 MHz 2452 MHz
CHAINO | CHAIN1 | CHAINO | CHAIN1 | CHAINO | CHAIN1
A"eragﬁef’/‘;‘l’v(er?Tﬁ’/%‘ﬁrHa;)De”S'ty 2777 | 2697 | 2797 | 2733 | 2865 | -28.09
Duty Cycle Correction Factor (dB) 0.315 0.315 0.315
PSD Level corrected (dBm/3KHz) -27.46 -26.66 -27.66 -27.02 -28.34 -27.78

CHAINO + CHAIN1

CHAINO + CHAIN1

CHAINO + CHAIN1

Combined Conducted PSD Level 24,03 2431 25.03
(dBm)
Measurement uncertainty (dB) <+1.56

Verdict: PASS

Report No: (NIE) 57478RRF.005

Page 175 of 230

2019-09-10




DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29 507 456

CHAIN1 - Antenna:

e Mode 802.11 b — Power Spectral Density

- Low Channel:

MultiView | Spectrum

Ref Level 20,00 dBm  Offset 0.68 dB ® RBW 100 kHz

SGL

@ At 20dBE SWT  1.09 ms & VBW 300 kHz Mode Auto Sweep Count 300/300
1 Frequency Sweep 3}
M1[1] -5.94 dBm
2.4125715 GHz|
10 dBm
0de
M1
10 oA | A
Bm AT MR
20 d ’*V /v-\\ “Am
-an daw Ur’ky\\/\
-40 def
50 dbm
-s0 dl
-70 dBrmn
CF 2,412 GHz 1000 pts 2.16 MHz/ Span 21.555 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.4125715 GHz -5.94 dBm

- Middle Channel:

MultiView | Spectrum

1 Frequency Sweep

10 dBm

Ref Level 20.00 dBrm  Offset 0.638 dB & RBW 100 kHz
& Atk 20dB  SWT 1.1 ms ® VBW 300 kHz Mode Auto Sweep

SGL

Count 300/300
IR

M1[1] -4.94 dBm
2.4362285 GHz

adem

M1

P e A

-10 dem /\f i
-20 dBm =

VV\NN\

-30 dém

")

-60 dBm
-70 dBm
CF 2.437 GHz 1000 pts 2.17 MHz/ Span 21.735 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.4362285 GHz -4.94 dBm
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- High Channel:

MultiView | Spectrum

Ref Level 20.00 dBrm  Offset 0.68 dB ® RBW 100 kHz

& Att 20dB  SWT 105 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep

M1[1] -4.51 dBm
2.4611425 GHz
10 dBm

adem

M1

-10 dBm /W £ m ’_/\//\IM'\IV‘\\ Ty -
-20 dBm — \m\‘ .

i V]
-40 dBm M

-50 dém

-60 dBm

-70 dBém

CF 2.462 GHz 1000 pts 2.07 MHz/ Span 20.655 MHz
2 Marker Table

Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.4611425 GHz -4.51 dBm
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CHAIN1 - Antenna:

e Mode 802.11 g — Power Spectral Density

- Low Channel:
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 4.67 dBm
Ref Z0 dBm Att 20 dB SWT 10 ms 2.413250000 GHz
20 Offset 0.7 dB
10
1
M
&= |, P Y OO VOO Y O O [ R
f,wumwbwwu \W"WVV'“'W e wwumww\,\
--10

VRN‘_l/\.m/l

|- 2J0 —magd V\Ju\m

--30
--40
--50
| -0
70
-80
Center 2.412 GHz 2.367 MHz/ Span 23.67 MHz
- Middle Channel:
RBW 100 kH=z Marker 1 [Tl ]
VBW 300 kHz 4.63 dBm
Ref 20 dBm ALt 20 dB SWT 10 ms 2.435747875 GHz

20 offset 0.7 dB

F10

B ol st b4

A .,

F-30

< e
H
I

--40

F-50

--60

-70

-80

Center 2.437 GHz 2.3625% MHz/ Span 23.625 MHz
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- High Channel:

@

Ref 20 dBm

Att

20 dB

RBW 100 kHz
VBW 300 KkHz
SWT 10 ms

D DEKRA

Marker 1 [T1 ]
5.02 dBm
2.460727400 GHz

20 Offsget 0.7 dB

)

ATy

Y
Uy

v
M Mnﬂuu,
o

h

l/\_f\ﬂnl n“ A

P )

| )
W“W«JMM\AN\

//NNWNWW v

Center 2.462 GHz

Report No: (NIE) 57478RRF.005

z2.2725

MHz/

Page 179 of 230

Span 22Z.725 MHz

2019-09-10



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.F. A29 507 456

CHAIN1 - Antenna:

e Mode 802.11 n20 — Power Spectral Density

- Low Channel:
RBW 100 kHz Marker 1 [T1
VBW 300 kHz 4.46 dBm
Ref 20 dBm Att 20 dB SWT 10 ms 2.413238400 GHz
20 Offget 0.9 dB
10
1
M
B Lo L, -

WJMW“M“W"WWW fw‘v' - wﬂmﬂmwuw

]/ b

--30
--40
|--50
|--¢60
70
-80
Center 2.412 GHz 2.58 MHz/ Span 25.8 MHz
- Middle Channel:
RBW 100 kHz Marker 1 [T1
VBW 300 kHz 4.57 dBm
Ref 20 dBm ALt 20 dB SWT 10 ms 2.435724700 GHz
20 Offget 0.7 dB
10
1
T
l\ 1 L

(WN e T A wﬂv\

=2

--30

|-—-40

--50

--60

--70

-80

Center 2.437 GHz 2.4525 MHz/ Span 24.525 MHz
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- High Channel:
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 KkHz 4.99 dBm
Ref 20 dBm Att 20 dB SWT 10 ms 2.460721250 GH=z
20 Offset 0.7 dB
—10
1
T
i PR L O OIS )
0 LR

/\M\I\AWMU‘MV"WW' \ww‘v“ v‘www“wwww

’
i g

--30

|--40

—-50

--60

—-70
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Center 2.462 GHz 2.325 MHz/ Span 23.25 MHz
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CHAIN1 — Antenna:
e Mode 802.11 n40 — Power Spectral Density

- Low Channel:

MultiView )| Spectrum 1 B
Ref Level 20.21 dBm  Offset 0.68dB ® RBW 100 kHz SGL

& Att 20dB__SWT __1.07 ms ® VBW 300 kHz _Mode Auto Sweep Count 300/300
1 Frequency Sweep

ML[1]
2.4191940 GHz

AN AL il P gy

/ b,

end I u/\/\/VV\N\/\
70 d
CF 2.422 GHz 1000 pts 5.45 MHz Span 54.48 MHz

- Middle Channel:

MultiView )| Spectrum 1 B

Ref Level 20.21 dBm Offset 0.68dB ® RBW 100 kHz SGL
& Att 20dB__SWT __1.07 ms ® VBW 300 kHz _Mode Auto Sweep Count 300/300
1 Frequency Sweep A Ay

g
ML[1] -12.92 dBm
2.4322870 GHz

a0 AR !\MNUWWMW WWM‘MM hh ETPTRITARY Wmf\

sod Mg AR
70 df
CF 2.437 GHz 1000 pts 545 Mz Span 54.48 Mz
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- High Channel:

MultiView | Spectrum 1

RefLevel 20.21 dBm  Offset 0.68dB ® RBW 100 kHz
20dB  SWT 1.07 ms ® VBW 300 kHz Mode Auto Sweep

SGL
o Count 300/300
3 Ava
ML[1] -14.17 dBm
2.4585530 GHz

1 Frequency Sweep

ot A A A i

i b,

CF 2.452 GHz 1000 pts 5.4_8 MHZz Spin 54.84 MHz
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MIMO — CHAINO Antenna & CHAIN1 Antenna:

e Mode 802.11 b — Power Spectral Density

- Low Channel:

CHAINO CHAIN1
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- High Channel:
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MIMO — CHAINO Antenna & CHAIN1 Antenna:

e Mode 802.11 g — Power Spectral Density

- Low Channel:

CHAINO CHAIN1
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- Middle Channel:
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- High Channel:
CHAINO CHAIN1
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MIMO — CHAINO Antenna & CHAIN1 Antenna:

e Mode 802.11 n20 — Power Spectral Density

- Low Channel:

CHAINO CHAIN1
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- High Channel:
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MIMO — CHAINO Antenna & CHAIN1 Antenna:

e Mode 802.11 n40 — Power Spectral Density

- Low Channel:

CHAINO CHAIN1
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FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations radiated
(Transmitter)

SPECIFICATION:

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c) / RSS-Gen):

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBpV/im) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 - 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20 dB above
the indicated values in the table is specified when measuring with peak detector function.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and
the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-
1000 MHz and at distance of 1m for the frequency range 1 GHz-26 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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CHAIN1 - Antenna:
e Mode 802.11 b

Frequency range 30 MHz - 1 GHz:
The spurious frequencies do not depend on the operating channel.

Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(MHz) (dBuV/m) Uncertainty (dB)
52.1 Quasi peak 21.9 \% <+ 3.88
88.572 Quasi peak 26.8 \% <+ 3.88

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the
restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Spurious signals with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
2.38996 Peak 52.28 H <+3.70
7.23757 Peak 53.28 H <+ 3.70
- MIDDLE CHANNEL. Spurious frequencies closest to the limit:
Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
7.3099 Peak 50.47 H <+ 3.70
- HIGH CHANNEL. Spurious frequencies closest to the limit:
Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 61.28
<t
2.48402 Average 4238 H +3.70
7.38503 Peak 52.67 V <+ 3.70

Verdict: PASS
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For spurious emissions in the range 30 MHz - 26 GHz (except field strength at the band edges that was performed
for all modes) a preliminary scan was performed to determine the worst case mode. Herein the results for the worst
case mode: 802.11g.

Spurious emissions in the Restricted Band 1 and Restricted Band 2 are measured for all modes.
e Mode 802.11 g (OFDM worst case for spurious emissions)
Frequency range 30 MHz - 1 GHz:

The spurious frequencies do not depend on the operating channel.

Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(MHz) (dBuV/m) Uncertainty (dB)
55.204 Quasi peak 28.6 \Y, <+ 3.88

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the
restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Spurious signals with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 54.35
1.37963 H + 3.
Average 36.48 <+3.70
Peak 65.51
2.38992 Average 50 88 H <+ 3.70
7.24403 Peak 44 .41 H <+ 3.70
- MIDDLE CHANNEL. Spurious frequencies closest to the limit:
Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
7.30943 Peak 49.84 H <+ 3.70

Report No: (NIE) 57478RRF.005

Page 190 of 230

2019-09-10



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

- HIGH CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.48371 Peak 294 H 3.70
. <t£3.
Average 47.96
7.38597 Peak 49.85 \% <+3.70

Verdict: PASS
e Mode 802.11 n20

The results in the next tables show the maximum measured levels in the Restricted Bands 2.31-2.39 GHz and
2.4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency | Detector Emission Level |Polarization | Measurement Uncertainty
(GHz) (dBpV/m) (dB)
Peak 66.24
2.39 H <+3.70
Average 53.54(*)

(*) For emissions in restricted band, the integration method was used according to ANSI C63.10-2013 Section
11.13.3.

- HIGH CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency | Detector Emission Level | Polarization | Measurement Uncertainty
(GHz) (dBpV/m) (dB)
Peak 59.65
<t
2.4835107 Average 4835 H +3.70

Verdict: PASS
¢ Mode 802.11 n40

The results in the next tables show the maximum measured levels in the Restricted Bands 2.31-2.39 GHz and
2.4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies closest to the limit:

Spurious Detector Emission Level | Polarization | Measurement Uncertainty
frequency (dBpV/m) (dB)
(GHz)
Peak 62.51 <+3.70
2. 1 H
3889 Average 53.62
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- HIGH CHANNEL. Spurious frequencies closest to the limit:

Spurious Detector Emission Level | Polarization | Measurement Uncertainty
frequency (GHz) (dBuV/m) (dB)
Peak 62.64 <+3.70
2.4854 H
854533 Average 53.28
Verdict: PASS
MIMO - CHAINO Antenna & CHAIN1 Antenna:
e Mode 802.11 b
Frequency range 30 MHz - 1 GHz:
The spurious frequencies do not depend on the operating channel.
Spurious frequencies closest to the limit:
Spurious frequency Emission Level o Measurement
(MHz) Detector (dBuV/m) Polarization Uncertainty (dB)
34.058 Quasi peak 23.9 V <+ 3.88
54.816 Quasi peak 28 V <+ 3.88
56.53 Quasi peak 24.5 H <+ 3.88
91.191 Quasi peak 27.3 V <+ 3.88

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the
restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Spurious signals with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
2.387972 Peak 53.04 H <+3.07
4.82397 Peak 40.78 Vv <+4.90
7.2371 Peak 53.88 H <+4.90
- MIDDLE CHANNEL. Spurious frequencies closest to the limit:
Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
7.31223 Peak 49.23 H <+4.90
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- HIGH CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 65.05
2.48858 H <+3.07
Average 45.52
Peak 58.94
2.4 <+3.07
9033 Average 43.33 3.0
7.38457 Peak 50.03 <+4.90

Verdict: PASS

For spurious emissions in the range 30 MHz - 26 GHz (except field strength at the band edges that was
performed for all modes) a preliminary scan was performed to determine the worst case mode. Herein the
results for the worst case mode: 802.11g.

Spurious emissions in the restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz are measured for all modes.

o Mode 802.11 g (OFDM worst case for spurious emissions)

Frequency range 30 MHz - 1 GHz:

The spurious frequencies do not depend on the operating channel.

Spurious frequencies closest to the limit:

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the

Spurious frequency Detector Emission Level Polarization Measurement
(MHz) (dBuV/m) Uncertainty (dB)
32.797 Quasi peak 25.3 \% <+ 3.88
88.637 Quasi peak 26.8 V <+ 3.88

restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average

detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
2.38962 Peak 63.51 H <£3.07
Average 51.29
7.23943 Peak 52.46 H <+4.90
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- MIDDLE CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
7.31083 Peak 52.07 V <+4.90

- HIGH CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBpV/m) Uncertainty (dB)
Peak 62.90
2.48420 \Y, <+3.07
Average 45.10
Peak 63.48
2.48810 H <+3.07
Average 42.39
Peak 61.22
2.48844 H <+3.07
Average 43.09
Peak 59.06
2.48943 ea Vv <£3.07
Average 40.54
Peak 55.10
7. 17 H <+4,
390 Average 43.63 90

Verdict: PASS
¢ Mode 802.11 n20

The results in the next tables show the maximum measured levels in the Restricted Bands 2.31-2.39 GHz and
2.4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level | Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 66.59
2.3887 H <+3.07
38876 Average 53.18 3.0

- HIGH CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission Level | Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 60.59
24 H <+3.07
8356 Average 48.31 3.0

Verdict: PASS

Report No: (NIE) 57478RRF.005 Page 194 of 230 2019-09-10



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29 507 456

D DEKRA

e Mode 802.11 n40

The results in the next tables show the maximum measured levels in the Restricted Bands 2.31-2.39 GHz and
2.4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies closest to the limit:

Spurious frequency Detector Emission | Polarization | Measurement
(GHz) Level Uncertainty
(dBuV/m) (dB)
Peak 61.73
2. H <+3.07
38900 Average 52.68 3.0
- HIGH CHANNEL. Spurious frequencies closest to the limit:
Spurious frequency Detector Emission | Polarization | Measurement
(GHz) Level Uncertainty
(dBuV/m) (dB)
Peak 62.35
2.48362 H <+3.07
836 Average 47.96 3.0

Verdict: PASS
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CHAIN1 - Antenna:
e Mode 802.11 b
FREQUENCY RANGE 30 MHz - 1 GHz:
The spurious signals detected do not depend on the operating channel.

Spectrum
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FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:

Spectrum

D DEKRA
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- Middle Channel:
Spectrum

The peak above the limit is the carrier frequency.
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- High Channel:
Spectrum ?
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FREQUENCY RANGE 3 - 17 GHz:

- Low Channel:
Spectrum

D DEKRA
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- High Channel:
Spectrum
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