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U-NII-3 Band:

11a

11n HT20

5745MHz

5745MHz

[ Keysight Spectrum Analyzer - Channel Power
i Ri Q AC | i
Center Freq 5.745000000 GHz Center Freq
Trig: Free Run
#Atten: 30 dB

0 z
AvglHold:>100/100
Radio Device: BTS

Span 30.00 MHz|

Center 5.74500 GHz
# #Sweep 1ms|

Res BW 1 MHz #VBW 3 MHz

Power Spectral Density

-58.73 dBm /Hz

Channel Power

13.82 dBm /18 MHz

Frequency

Center Freq|
5.745000000 GHz

CF Step
3.000000 MHz|

Auto Man

Freq Offset
0Hz

[ Keysight Spectrum Analyzer - Channel Power

RE_ |

T [ AC |
Center Freq 5.745000000 GHz

#IFGain:Low

Center 5.74500 GHz
#Res BW 1 MHz

Channel Power

13.56 dBm /18 MHz

00000 GHz
Trig: Free Run AvglHold:>1001100

#Atten: 30 dB Radio Device: BTS

Center Freq
5.745000000 GHz

#VBW 3 MHz
Power Spectral Density

-58.99 dBm /Hz

TO [10:50:50 PMJul 22,2019
Trig: Free Run Avg|Hold:>100/100

" #Atten: 30dB Radio Device: BTS

Span 30.00 MHz|
#Sweep 1 ms|

Center 5.78500 GHz
#Res BW 1 MHz

#VBW 3 MHz
Power Spectral Density

-58.57 dBm /Hz

Channel Power

13.98 dBm /18 MHz

Frequency

CenterFreq,
5.785000000 GHz|

CF Step
3.000000 MHz,
Man

Freq Offset
OHz

Gy
#IFGain:Low

Center 5.78500 GHz
#Res BW 1 NMHz

Channel Power

13.76 dBm /18 MHz

SENSEINT] [10:52:16 PM1ul 22, 2018
= Frequency

Trig: Free Run AvglHold:>100/100

#Atten: 30 dB Radio Device: BTS

CenterFreq
5.785000000 GHz|

#VBW 3 MHz
Power Spectral Density

-58.79 dBm /Hz

[ Keysight Spectrum Analyzer - Channel Power
[

Center Freq: 5.
Trig: Free Run
#Atten: 30 dB

T | ® QA |
Center Freq 5.825000000 GHz
NFE Avg|Hold:>100/100

Radio Device: BTS

Ref 20.00 dBm

Center 5.82500 GHz
#Res BW 1 MHz

#VBW 3 MHz
Power Spectral Density

-58.34 dBm /Hz

Channel Power

14.21 dBm /18 MHz

sTATUS

Center Freq|
5000000 GHz

Freq Offset
0Hz

Channel Power

13.97 dBm /18 MHz

Center Freg: 5.
Trig: Free Run
#Atten: 30 dB

AvglHold:>1001100
Radio Device: BTS

#VBW 3 MHz
Power Spectral Density

-58.58 dBm /Hz
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11n HT40

S755MHz

5785MHz

[ Keysight Spectrum Analyzer - Channel Power

[ & QA |
Center Freq 5.755000000 GHz
NFE

G
#FGain:Low

Ref 20.00 dBm

Center 5.75500 GHz
#Res BW 1 MHz

Channel Power

13.52 dBm /38 MHz

T
755000000 GHz " Radio Std: None

AvglHold:>100/100

Center Freq
Trig: Free Run

#Atten: 30 dB Radio Device: BTS

#VBW 3 MHz
Power Spectral Density

-62.28 dBm /Hz

sTATUS

[ Keysight Spectrum Analyzer - Channel Power

Frequency

| AC |
Center Freq 5.785000000 GHz
NFE

ES
#IFGain:Low

Ref 20.00 dBm

Center Freq|
5000000 GHz

| |
Center 5.78500 GHz
#Res BW 1 MHz

Channel Power

13.76 dBm /18 MHz

Freq Offset
0Hz

Y Trig: Free Run

T
Center Freq: 5.785000000 GHz
AvglHold:>1001100

[ 019
Radio Std: None Frequency

#Atten: 30 dB Radio Device: BTS

#VBW 3 MHz
Power Spectral Density

-58.79 dBm /Hz

STATUS

| |
iCenter 5.79500 GHz
#Res BW 1 MHz
Channel Power

13.50 dBm /38 MHz

" #Atten: 30 dB

[ SensEanT] TO [01:14:15 AW Jul 23, 2019 _

Trig: Free Run Avg|Hold:>100/100

Radio Device: BTS

Span 60.00 MHz|
#Sweep 1 ms|

#VBW 3 MHz
Power Spectral Density

-62.30 dBm /Hz

|- [t

- [n

TracelDetector

Clear Write

Channel Power

14.03 dBm /18 MHz

Gy
#IFGain:Low

SENSEN I 0

25000000 GHz
AvglHold:>100/100

[10:53:34 PMJul 22,2019
@l TracelDetector

Trig: Free Run

#Atten: 30 dB Radio Device: BTS

Clear Write

Span 30.00 MHZ|
#Sweep 1 ms|

#VBW 3 MHz
Power Spectral Density

-58.53 dBm /Hz

11ac VHT20

11ac VHT40

5745MHz

S755MHz

[ Keysight Spectrum Analyzer - Channel Power
[

T | ® QA |
Center Freq 5.745000000 GHz
NFE

Ref 20.00 dBm

Center 5.74500 GHz
#Res BW 1 MHz

Channel Power

13.65 dBm /18 MHz

Center Freq: 5.
Trig: Free Run
#Atten: 30 dB

AvglHold:>100/100
Radio Device: BTS

#VBW 3 MHz

Power Spectral Density

-58.90 dBm /Hz

sTATUS

[ Keysight Spectrum Analyzer - Channel Power
[

Span 60.000 MHz

#IFGain:Low

Ref 20.00 dBm

Center Freq|
5000000 GHz

Channel Power

13.23 dBm /38 MHz

Freq Offset
0Hz

Center Freq: 5.
Trig: Free Run
#Atten: 30 dB

#VBW 3 MHz

Power Spectral Density

-62.57 dBm /Hz

STATUS
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5795MHz

11ac VHTS80

S775MHz

[ Keysight Spectrum Analyzer - Channel Power

[ Sensean] [ ALIGNAUTO  [01:13%7 AMIuIZ3, 2015
Center Freq: 5.795000000 GHz Radio Std: None
EB\ Trig: Free Run AvglHold:>100/100
#Atten: 30 dB

i [ R’ [500 Ac |
Center Freq 5.795000000 GHz Frequency
NFE

#FGainLow Radio Device: BTS

Ref 20.00 dBm

Center 5.79500 GHz
z #VBW 3 MHz

Channel Power

13.48 dBm /38 MHz

Power Spectral Density

-62.32 dBm /Hz

= sTATUS

[ Keysight Spectrum Analyzer - Channel Power
i RE 500 AC |

Center req 5.775000000 GHz
NI

#FGain:Low

| B RLTGY N TO
75000000 GHz adi
Trig: Free Run AvglHold:>100/100
#Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Span 120.0 MHz|

Center 5.77500 GHz
#Res BW 1 MHz

#VBW 3 MHz
Channel Power

13.38 dBm /78 MHz

Power Spectral Density

-65.54 dBm /Hz

s STATUS
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8. SPECTRAL DENSITY TEST

8.1.Test Equipment

Item Equipment Manufacturer Model No. Serial No. | Last Cal. | Cal. Interval

1. |PXA Signal Analyzer| Agilent N9030A MY51380221| Jun.30,19 1 Year

2. Attenuator Agilent 8491B MY39262165| Oct.14,18 1 Year

3. RF Cable Mini-Circults|CBL-1M-SMSM+ No.4 Oct.14,18 1 Year
8.2.Limit

Band 5150-5250 MHz:
The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
Band 5250-5350 MHz:
The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
Band 5470-5725 MHz:
The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
Band 5725-5850 MHz:
The power spectral density shall not exceed 30 dBm in any 500 KHz band.

8.3.Test Procedure

Use the test method described in ANSI C63.10 clause 12.5:

For the Band 5.15-5.35GHz; 5.47-5.725 GHz:

The transmitter output was connected to a spectrum analyzer. Power density was measured
by spectrum analyzer with IMHz RBW and 3MHz VBW; Detector: RMS mode.

For the band 5.725-5.85 GHz:

The transmitter output was connected to a spectrum analyzer. Power density was measured

by spectrum analyzer with IMHz RBW and 3MHz VBW,RMS Detector.

So use the test method described in KDB789033 clause E

1) Setthe RBW=100kHz and VBW =3MHz

2) Number of points in sweep > 2 Span / RBW.(This ensures that bin-to-bin spacing is < RBW/2
so that narrowband signals are not lost between frequency bins.)

3) Sweep time = auto

4) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector mode.

5) Use the “peak search” function of spectrum analyzer find the max value, then add 10log
(500kHz/RBW) to the measured result.

Note: The cable loss and attenuator loss were offset into measure device as an amplitude offset.
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8.4.Test Results
U-NII-1 Band:
EUT: COSMO
M/N: COSMO COMMUNICATOR
Test date: 2019-08-28 Pressure: 102.3+1.0 kpa Humidity: 53.64+3.0%
Tested by: Garry Test site: RF site Temperature: 25.5+0.6 C
Test Frequency Power density Limit
Mode (MHz) (dBm/MHz) (dBm/MHz)
5180 2.336
11a 5200 2.425 11
5240 2.284
5180 1.964
I1n 5200 2.064 11
HT20 .
5240 2.343
1ln 5190 -0.721 1
HT40 5230 -0.406
1 5180 2.018
ac
VHT20 5200 2.001 11
5240 2.407
11ac 5190 -0.555 1
VHT40 5230 -1.105
11lac
VHTR0 5210 -4.227 11
Conclusion: PASS

Note: Antenna Gain= 0.6dBi<6dBi.
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U-NII-2A Band:

EUT: COSMO
M/N: COSMO COMMUNICATOR
Test date: 2019-08-28 Pressure: 102.3+1.0 kpa Humidity: 53.6£3.0%
Tested by: Garry Test site: RF site Temperature: 25.5+0.6 C
Test Frequency Power density Limit
Mode (MHz) (dBm/MHz) (dBm/MHz)
5260 2.765
11a 5300 2.985 11
5320 2.809
5260 2.495
l1n 5300 2.589 11
HT20 .
5320 2.599
1ln 5270 -1.087 1
HT40 5310 -0.573
1 5260 2.161
ac
VHT20 5300 2.650 11
5320 2.080
11ac 5270 -0.501 1
VHT40 5310 -0.796
1lac
VHTS0 5290 -4.462 11
Conclusion: PASS

Note: Antenna Gain= 0.6dBi<6dBi.
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U-NII-2C Band:

EUT: COSMO
M/N: COSMO COMMUNICATOR
Test date: 2019-08-28 Pressure: 102.3+1.0 kpa Humidity: 53.6£3.0%
Tested by: Garry Test site: RF site Temperature: 25.5+0.6 C
Test Frequency Power density Limit
Mode (MHz) (dBm/MHz) (dBm/MHz)
5500 3.038
11a 5600 3.203 11
5700 2.850
5500 2.659
ln 5600 2.489 11
HT20
5700 2.848
5510 -0.843
ln 5590 -0.107 11
HT40
5670 -0.466
{1ac 5500 2.512
VHT20 5600 2.756 11
5700 2.624
1lac 5510 -0.355
VHT40 5590 -0.557 11
5670 -0.028
Ilac 5530 -3.489 1
VHTS80 5610 -3.360
Conclusion: PASS

Note: Antenna Gain= 0.4dBi<6dBi.
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U-NII-3 Band:
EUT: COSMO
M/N: COSMO COMMUNICATOR
Test date: 2019-08-28 Pressure: 102.3+1.0 kpa Humidity: 53.6+£3.0%
Tested by: Garry Test site: RF site Temperature: 25.5+0.6 C
Test Frequency Power density Limit
Mode (MHz) (dBm/500KHz) (dBm/500KHz)
5745 1.356
lla 5785 1.878 30
5825 2.154
5745 1.663
ln 5785 0.630 30
HT20
5825 1.734
I1n 5755 -2.455 30
HT40 5795 -1.772
{1ac 5745 1.171
VHT20 5785 1.233 30
5825 1.174
llac 5755 -2.126 30
VHT40 5795 -2.565
11ac
VHTS0 5775 -5.850 30
Conclusion: PASS

Notes: 1. Antenna Gain= 0.3dBi<6dBi.

2. The total result = Reading + 10log(500kHz/100kHz)
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U-NII-1 Band:

11a

11n HT20

5180MHz

5180MHz

SeNSEINT] ALIGN AU
Avg Type: RM S

o= Trig: FreeRun AvglHold: 100400
#Atten: 20 dB

Ref Offset 11 dB.
Ref 20.00 dBm

Center 5.18000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

(S

Peak Search

NextPeak!

Next Pk Right

Next Pk Left|

Marker Delta

Mkr—CF|

Mkr—RefLvl

[ Keysight Spectrum Analyzer - Swept SA

(SRR

. RE AC
Marker 1 5.178890000000 GHz
NFE PN
IFG:

Ref Offset 11 dB.
Ref 20.00 dBm

Center 5.18000 GHz
#Res BW 1.0 MHz

SENSEANT] Peak Search

S Trig: Free Run
#Atten: 20 dB
NextPeak|

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—RefLvI

Span 30.00 MHz

00 ms (1001 pts) I

#VBW 3.0 MHz*

SENSEANT] U
Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

==
#Atten: 20 dB

Ref Offset 11 dB.

dBidiv. Ref 20.00 dBm

Center 5.20000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Mkr1 5.198 74 GHz

2.425 dBm

Peak Search

NextPeak|

Next Pk Right

Next Pk Left|

Marker Delta

Mkr—CF

Mkr—RefLvl

Ref Offset 11 dB.
Ref 20.00 dBm

Center 5.20000 GHz
#Res BW 1.0 MHz

SENSENT] Peak Search

= Trig: Free Run
#Atten: 20 dB
NextPeak|

Next Pk Right|

Next Pk Left

Marker Deltal

Mkr—CF

Mkr—RefLvi

Span 30.00 MHz

00 ms (1001 pts) I

#VBW 3.0 MHz*

SeNSEINT]
Avg Type: RM S
o= Trig: FreeRun AvglHold: 100400
#Atten: 20 dB

Ref Offset 11 dB.

10 dBidiv  Ref 20.00 dBm

Center 5.24000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

| =& [
Peak Search

NextPeak!

Next Pk Left|

Marker Delta

Mkr—CF|

Mkr—RefLvl

(SRR

[ Keysight Spectrum Analyz
RE

Marker 1 5.238920000000 G

Ref Offset 11 dB.

‘11.7 dBidiv. Ref 20.00 dBm

Center 5.24000 GHz
#Res BW 1.0 MHz

Peak Search

S Trig: Free Run
#Atten: 20 dB
NextPeak|

Mkr1 5.238 92 GHz
3

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—RefLvI

#VBW 3.0 MHz*
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11n HT40

5190MHz

5200MHz

[ Keysight Spectrum Analyze: - Swept SA

[ RE AC SENSEINT]
Marker 1 5.188680000000 GHz

NFE PNO: Fast ——
IFGain:Low

Trig: FreeRun
#Atten: 20 dB

Ref Offset 11 dB.
Ref 20.00 dBm

Center 5.19000 GHz
#Res BW 1.0 MHz

s

#VBW 3.0 MHz*

ALIGN AUTO
Avg Type: RM S
AvglHold: 100400

Mkr1 5.188 68 GHz
-0.721 dBm

(S

Peak Search

NextPeak!

Next Pk Right

Next Pk Left|

Marker Delta

Mkr—CF|

Mkr—RefLvl

[ Keysight Spectrum Analyzer - Swept SA

Ref Offset 11 dB.
Ref 20.00 dBm

Center 5.20000 GHz
#Res BW 1.0 MHz

sc

ALIGN AUTO _[10:22:41 AM Aug 28, 2019
Avg Type: RMS ™

o Trig: Free Run AvglHold: 100100
#Atten: 20 dB

Mkr1 5.201 47 GHz

Span 30.00 MHz

Sweep 1.000 ms (1001 pts) I

#VBW 3.0 MHz*

(SRR

Peak Search

NextPeak|

Next Pk Right|

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—RefLvI

! " 2 SENSENT]
Marker 1 5.232700000000 GHz
NFE PN

= Trig: Free Run
IFGain:Low

==
#Atten: 20 dB

Ref Offset 11 dB.
Ref 20.00 dBm

Center 5.23000 GHz
#Res BW 1.0 MHz

=

#VBW 3.0 MHz*

ALIGN AUTO
Avg Type: RMS
Avg|Hold: 100/100

Mkr1 5.232 70 GHz
-0.406 dBm

Peak Search

NextPeak|

Next Pk Right

Next Pk Left|

Marker Delta

Mkr—CF

Mkr—RefLvl

Ref Offset 11 dB.

Bidiv  Ref 20.00 dBm

Center 5.24000 GHz
#Res BW 1.0 MHz

hsG

SENSENT] ALIGN AUTO
Avg Type: RMS
Trig: Free Run AvglHold: 100100

#Atten: 20 dB

SVBW 3.0 MHZ* Span 30.00 MHz
. F3

Peak Search

NextPeak|

Next Pk Right|

Next Pk Left

Marker Deltal

Mkr—CF

Mkr—RefLvi

00 ms (1001 pts) I

11ac VHT20

11ac VHT40

5180MHz

5190MHz

o= Trig: FreeRun
#Atten: 20 dB

Ref Offset 11 dB.
Ref 20.00 dBm

Center 5.18000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

ALIGN AUTO
Avg Type: RM S
AvglHold: 100400

10:22:13 AM Aug 28, 2019

Mkr1 5.180 96 GHz
2.018 dBm

| =& [
Peak Search

NextPeak!

Next Pk Left|

Marker Delta

Mkr—CF|

Mkr—RefLvl

[ Keysight Spectrum Analyzer - Swept SA
RE

Marker 1 5.191740000000 GHz
2

Ref Offset 11 dB.
Ref 20.00 dBm

Center 5.19000 GHz
#Res BW 1.0 MHz

ALTGN AUTO
Avg Type: RMS
AvglHold: 1001100

10:50:25 AM Aug 28, 2019

S Trig: Free Run
#Atten: 20 dB

Mkr1 5.191 74 GHz
-0.555 dBm

#VBW 3.0 MHz*

=R
Peak Search

NextPeak|

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—RefLvI
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11ac VHTS80
5230MHz 5210MHz

| Keysight Spectrum Analyzer - Swept SA ‘iui‘-&
[ R [S0Q AC | [ SeNSEINT] [ ALGNAUTO _ |10:52:58 AM Aug28, 2019 ERRES
Marker 1 5.207720000000 GHz Avg Type: RMS eak Searc|
NFE Pl
IF

[ Keysight Spectrum Analyzer - Swept SA [E=REEEE<|
- [ ALGNAUTO  [105135 A Au
™

[ RE T502 AC |
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IFGain:If::,* #Atten: 20 dB fal3g A NN NN
Ref Offset 11 d8 Mkr1 5.231 80 GHz NextPeak
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Next Pk Right

Next Pk Left|

—— Trig: Free Run Avg|Hold: 100100
#Atten: 20 dB
Ref Offset 11 dB Mkr1 5.207 72 GHz NextPeak
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Next Pk Right|
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#Res BW 1.0 MHz #VBW 3.0 MHz* 000 ms (1001 pts)
usc| I

Cenier $.21000 GHz Span 120.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* 00 ms (1001 pts)
usc| I
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U-NII-2A Band:
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