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6.POWER SPECTRAL DENSITY TEST

Test Requirement: FCC Part15 C Section 15.247 (e)

Test Method: ANSI C63.10:2013 and KDB558074 DO1DTS Meas Guidancev05r02

6.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

Section Test ltem Limit Frequency Range Result
(MHz)
15.247 Power Spectral Density 8dBm/3kHz 2400-2483.5 PASS
6.2 TEST PROCEDURE

. Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.

. Set the RBW to: 3 kHz < RBW < 100 kHz.

. Set the VBW = 3 x RBW.

. Sweep time = auto couple.
. Trace mode = max hold.
. Allow trace to fully stabilize.

1
2
3
4
5. Detector = peak.
6
7
8
9. Use the peak marker function to determine the maximum amplitude level within the RBW.
1

0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

6.3 DEVIATION FROM STANDARD
No deviation.

6.4 TEST SETUP

EUT SPECTRUM
ANALYZER

6.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special operating
condition is specified in the follows during the testing.
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6.6 TEST RESULT
Temperature : 26°C Relative Humidity :  |54%
Pressure : 101kPa Test Voltage DC 5V
Test Mode TX b Mode
Power Spectral Limit
Frequency Density (dBm/3kHz) Result
(dBm/3kHz)

2412 MHz -15.50 8 PASS

2437 MHz -15.58 8 PASS

2462 MHz -14.48 8 PASS

TX CHO1
0

Ant: Ant1 QSISO}J
CENT: 2412 MHz
Sgan: 15.252 MHz
RBW: 3 kHz
VBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
AverageCount: 1

--| SweepPoint: 1001
SweepTime: 1.61s
Sweep: Continue
AverageType: RMS

| | ‘ ; : : ! Makers 678 M
5% Z
04 I . O e -15.50 dBm

Level (dBm)
&

—— Trace

=100
2404.374

2419626
Frequency (MHz)
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TX CHO06

0 Ant: Ant1 (SISO
CENT: 2437 MHz
| Span: 16.692 MHz
| RBW: 3 kHz
=104 | vBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
AverageCount: 1
—20 SweepPoint: 1001
SweepTime: 1.76 s
Sweep: Continue
AverageType: RMS
_30 -
| Y57 801 uH
| s z
o A 1 " -15.58 dBm
£
om
o
Bl - e e T i e
(]
>
5
_60 s | | s S ! S — S —" A —
B, (7|8 RN
-804 , -
) NS SEUN NN SN S S S S —
| | | | | | | | — Trace
-100 T T T T T T T T T
2428 654 2445 346
Frequency (MHz)
0 Ant: Ant1 éSIS?R
CENT: 2462 MHz
! S%an: 16.653 MHz
| RBW: 3 kHz
=104 | vBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
| | | i | AverageCount: 1
ST | — 1 S Y ikt b | LGN B L SO RN LBECD ki A O o el 1 ] LA e || SweepPoint: 1001
1 | j SweepTime: 1.76 s
Sweep: Continue
AverageType: RMS
_30 (2 S . LA
I‘Yla2kfg2 683 MH;
s z
— —40 4 | -14.48 dBm
=
om
o
= =50
(]
>
3
_60 s | | s S ! S — S —" A —
I70 e L
-804t
T T O . —
| | | | | | | | — Trace
-100 T T T T T T T T T
2453.674 2470.327

Frequency (MHz)
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Temperature : 26T Relative Humidity : |54%
Pressure : 101kPa Test Voltage : DC 5V
Test Mode TX g Mode
Power Spectral Limit
Frequency Density (dBm/3kHz) Result
(dBm/3kHz)
2412 MHz -25.30 8 PASS
2437 MHz -25.71 8 PASS
2462 MHz -24.86 8 PASS
TX CHO1
’ e,
RBW 3z
~10 4 Tan: 10 kHz
TraceType. MAX Hold
| Swacpbant oo
SweepTime: 2.58 s
AerageType: Rus
Maker:
1. 2412.956 MHz
—_ -25.30 dBm
E
2
T
g

-100

—— Trace

2399.755

Frequency (MHz)

2424.246

N
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TX CHO06

0 Ant: Ant1 (SISO
CENT: 2437 MHz
| Span: 24.135 MHz
| RBW: 3 kHz
=104 | vBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
| | AverageCount: 1
LTy | . N, - S SweepPoint: 1001
SweepTime: 2.54 s
Sweep: Continue
AverageType: RMS
_30 2 N (E—— :,
| é Y4257 a66
| i s z
o A E—— & {2571 dBm
£ i
om | 1
o] | H
2= =Bl -+
[7] i
> |
. 3 s |
e |
-70 -
-804 , - ,
e b e
— Trace
-100 T T T
2424 933 2449088
Frequency (MHz)
0 Ant: Ant1 éSIS?R
CENT: 2462 MHz
S%an: 24 468 MHz
| RBW: 3 kHz
=104 | VBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
AverageCount: 1
=20 - SweepPoint: 1001
SweepTime: 2.58 s
Sweep: Continue
AverageType: RMS
-30 -
| Yek5Es 406 un
| s Z|
_ A0y -24.86 dBm
=
[a]
o
> =h0
5]
>
e |
— el
_70 -
-80 -
_90_...........-;... R T —
—— Trace
-100 T T T
2449.766 2474.234

Frequency (MHz)

N
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Temperature : 26°C Relative Humidity : |54%
Pressure : 101kPa Test Voltage : DC 5V
Test Mode : TX n Mode(20M)
Power Spectral Limit
Frequency Density (dBm/3kH Result
(dBm/3kHz) z)

2412 MHz -24.88 8 PASS

2437 MHz -24.24 8 PASS

2462 MHz -24.16 8 PASS

TX CHO1
0

Ant: Ant1 SSISO}J
CENT: 2412 MHz
S%an: 25722 MHz
I I | | | RBW: 3 kHz
=10 1~ : — S ey — : 1 e ——| VBW: 10 kHz
| | Detector: Peak
TraceType: MAX Hold
| | H H H AverageCount: 1
B | i RSN, e . o S S s - SweepPoint: 1001
1 | 1 SweepTime: 2.71 s

| ’ | | | Sweep: Continue

| | AverageType: RMS

qda;f{5498MH
| | | 3 z
404 j-- LR T —t - + S 5 - o -24.88 dBm

Level (dBm)
&

—— Trace
-100

T T T T T T T T T
2399.139 2424 861

Frequency (MHz)
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Frequency (MHz)

0 Ant: Ant1 (SISO
CENT: 2437 MHz
| Span: 25.784 MHz
| RBW: 3 kHz
=104 | vBW: 10 kHz
Detector: Peak
TraceType: MAX Hold
AverageCount: 1
—20 SweepPoint: 1001
SweepTime: 2.72 s
Sweep: Continue
AverageType: RMS
_30 2
| Y55 104 uH
| 2 z
o A E—— | 24.24 dBm
£
om
o
= =5h0
(]
>
5
_60 2 S
_70 =
_BO v
T T O . S ———
] — Trace
-100 T T T T T T T
2424108 2449 892
Frequency (MHz)
L | Ant Ant1 é3|scaz
H CENT: 2462 MHz
| i S%an: 26.114 MHz
| | RBW: 3 kHz
104 e | vBW: 10 kHz
| Detector: Peak
i TraceType: MAX Hold
AverageCount: 1
B, ] | ST, NSRERUSI, - NSNS0 SRS N — * — -| SweepPoint: 1001
. SweepTime: 2.75 s
Sweep: Continue
AverageType: RMS
-30 +-— \" (TR W I“\ | e T
| Y54 604
| s z
o A E—— | 24.16 dBm
£
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o
B -1 e e | e T A e e e s
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>
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e | e e e G R s e |1 N s
04— :
—80 - I
=805 S """
] — Trace
-100 T T T T T T T T
2448.943 2475.057

N
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Temperature : 26°C Relative Humidity : |54%
Pressure : 101kPa Test Voltage : DC 5V
Test Mode : TX n Mode(40M)
Power Spectral Limit
Frequency Density (dBm/3kH Result
(dBm/3kHz) z)

2422 MHz -27.92 8 PASS

2437 MHz -25.91 8 PASS

2452 MHz -25.74 8 PASS

TX CHO3
0

Ant: Ant1 (SISO
CENT: 2422 MHz
| | Span: 54.048 MHz
I I | | | RBW: 3 kHz
=10 4 g e e E— b | VBW: 10 kHz
| | Detector: Peak
TraceType: MAX Hold
| | H H H AverageCount: 1
Bl | m—— e . o S I [ - SweepPoint: 1001
1 1 1 SweepTime: 5.7 s
1 | | | | | | Sweep: Continue
AverageType: RMS

I‘}AEEKI?‘;;IOZSMH
| ! 1 3 iz
40 4~ e i —t = 1 5 S S -27.92 dBm

Level (dBm)
&

—— Trace

-100 ; ; . : : : : : ;
2394 976 2449.024

Frequency (MHz)
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L | Ant Ant1 (SISO
H CENT: 2437 MHz
| i Span: 54.14 MHz
| | RBW: 3 kHz
=104 -t | vBW: 10 kHz
| Detector: Peak
i TraceType: MAX Hold
H AverageCount: 1
ST | — SO PN, SO . -| SweepPoint: 1001
1 ! SweepTime: 571 s
| Sweep: Continue
| AverageType: RMS
_30 2 & L ,,,,,,
| | Y2550 500 uH
| s z
o A E—— | " 25.91dBm
£
om
o
B - e | B i s R
(]
>
3
_60 2 R WS . S| (S N — U —— ——— ——— N . U S ——
B, () 8 RSP
-80
204t
— Trace
-100 T T T
2409.93 2464.07
Frequency (MHz)
0 Ant: Ant1 gSIS?R
CENT: 2452 MHz
| S%an: 53.616 MHz
| RBW: 3 kHz
=104 VBW. 10 kHz
Detector: Peak
TraceType: MAX Hold
AverageCount: 1
ST | — et e s e el e e e SweepPoint: 1001
1 SweepTime: 5.65 s
[} Sweep: Continue
AverageType: RMS
=80 e T E—
| YhSha 204 uH
| s z
P s -25.74 dBm
E |
o ‘
he] 0
B -1 e e | e T o e s R P, P i e R S
5 |
> |
o | |
B T T R T S R P e e
70 e
—-80 Ik
L R e
—— Trace
-100 T T T T
2425192 2478.808

Frequency (MHz)

N
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Test Requirement:

FCC Part15 C Section 15.247 (a)(2)

Test Method:

ANSI C63.10:2013 and KDB558074 DO1DTS Meas Guidancev05r02

7.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C
Frequency Range
Section Test Iltem Limit Result
(MHz)
>= 500KHz
15.247(a)(2) Bandwidth 2400-2483.5 PASS
(6dB bandwidth)
7.2 TEST PROCEDURE

. Detector = Peak.

N OO gk~ WN -

. Set RBW = 100 kHz.
. Set the video bandwidth (VBW) = 3 xRBW.

. Sweep = auto couple.

. Trace mode = max hold.

. Allow the trace to stabilize.

. Measure the maximum width of the emission that is constrained by the frequencies associated with the

two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the

maximum level measured in the fundamental emission.

7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

EUT

7.5 EUT OPERATION CONDITIONS

SPECTRUM
ANALYZER

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

N
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7.6 TEST RESULT
Temperature : 26°C Relative Humidity :  |54%
Pressure : 101kPa Test Voltage DC 5V
Test Mode TX b Mode
Tost CH -6dB Occupy Bandwidth (MHz)
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40) | Limit(KHz) | Result
Lowest 10.168 16.327 17.148 36.032
Middle 11.128 16.090 17.189 36.093 >500 Pass
Highest 11.102 16.312 17.409 35.744

N




Test plot as follows:

Level (dBm)

802.11b

Lowest channel

g At Antt (SISO
CENT. 2412 MHz
Span 4oz
% RBW: 100 kHz
0 VBW: 300 kHz
Detector:
race Type: VAX Hold
SweepPoint: 1001
-10 SweepTime: 3.87 ms
weep: Continue
-20

Level (dBm)
A
5

~6dB BW:10.168MHz

MNA
Ranay
BB

aranos

Bgatas
2Tz
FR3
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802.11g

At At (SISO
CENT. 2412 MHz
Span: 40 MHz
RBW: 100 kHz
Vi KH;

SweepTime: 3.87 ms
A Sheep Eonion

Level (dBm)
A
&

~6dB BW:16.327MHz,

MNA
o5y

gRsaz8
38888

Sar
3888
z7z3z
FER

-60 -60
-70 -70
-80 -80
— Trace — Trace
-90 -90
23920 24320 23920 24320
Frequency (MHz) Frequency (MHz)
10 Ant: Ant1 (SISO) 10 Ant: Ant1 (SISO)
CENT: 2437 MHz CENT: 2437 MHz
2 Span: 40 MHz Span: 40 MHz
4 RBW: 100 kHz RBW: 100 kHz
0 3W: 300 kHz 0 3W: 300 kHz
Detector: Peak Detector: Peak
o} TraceType: MAX Hold 2 TraceType: MAX Hold
1 Suesplont 1001 [ Suesplont 1001
= weepTime: 3.87 ms = weepTime: 3.87 ms
& v Sweop: Continuo i MWU«UAAMWWWW Swosp: Conthue
-20 -20
-6dB BW:11.128MHz. -6dB BW:16.090MHz
iaker ker
— 30 1.2431.917 MHz — 30 1.2429.089 MHz.
£ 7.08'dB £ 14.69 dBi
& 2. 2439520 MHz & 2. 2438280 MHz
2 21.08 dBr 2 9 dBr
T pn 3.2443.045 MHz Z pn 3.2445.179 MHz
T dBi @ 9 dB
> >
o o
— =50 — =50
-60 -60 MWWWMW
70 70
-80 -80
— Tace — oo
-90 -90
2417.0 2457.0 2417.0 2457.0
Frequency (MHz) Frequency (MHz)
10 Ant: Ant1 éSISO 0 Ant: Ant1 gs\sg)
CENT: 2462 MHz CENT. 2462 MHz
2 an: 4 iz an: 4( iz
4 RBW: 100 kHz RBW: 100 kHz
0 VBW: 300 kHz 0 VBW: 300 kHz
w Detector: Peak 2 Detector: Peak
TraceType: MAX Hold TraceType: MAX Hold
A Seoris: 387 ms A ) S ShcpTime: 387 ms
-10 \J v I Swoep: Continue - U0 e N o Sweep: Continve
-20 -20
-6dB BW:11.102MHz. -6dB BW:16.312MHz
iaker Maker
-30 1. 2456 930 MHz — 30 1.2453.866 MHz
6.21dBm E 1 m
2. 2460520 MHz @ 2. 2463280 MHz
2021dBm g E m
40 3. 2468.032 MHz Z a0 3.2470.178 MHz
-6.21 dBm @ -14.30 dBm
2
o
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70 70
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802.11n20

Lowest channel

il A ant s150)
CENT 2412 Milz
Span: 40 Mz

weep: Continue

-20
~6dB BW-17.148MHz
er.
=3 12403 497 MHz
3 1475 dBr
@ 2.2413.280 MHz
k) “8.75 48,
= -0 3.2420.645 MHz
]
S
o
|

Level (dBm)
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W TSR]
ALY

Ant: Ant1 (SISO)
CENT. 2422 MHz
Span: 80 MHz

weep: Continue

~6dB BW:36.032MHz,
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— Trace
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8.PEAK OUTPUT POWER TEST
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Test Requirement:

FCC Part15 C Section 15.247 (b)(3)

Test Method:

ANSI C63.10:2013 and KDB558074 DO1DTS Meas Guidancev05r02

8.1 APPLIED PROCEDURES/LIMIT

FCC Part15 (15.247) , Subpart C

Frequency Range
Section Test Iltem Limit Result
(MHz)
15.247(b)(3) Peak Output 1 watt or 30dBm 2400-2483.5 PASS
ower
8.2 TEST PROCEDURE

a. The EUT was directly connected to the Power meter

8.3 DEVIATION FROM STANDARD

No deviation.

8.4 TEST SETUP

EUT

POWER METER

8.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

N
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8.6 TEST RESULT
Temperature : 26°C Relative Humidity :  |54%
Pressure : 101kPa Test Voltage : DC 5V
Peak Output Power (dBm) _
Test CH Limit(dBm) | Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40)
Lowest 11.13 9.73 9.89 10.09
Middle 11.50 9.93 10.06 10.34 30.00 Pass
Highest 12.40 10.30 10.44 10.13
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9. CONDUCTED BAND EDGE AND SPURIOUS EMISSION

Test Requirement:

FCC Part15 C Section 15.247 (d)

Test Method:

ANSI C63.10:2013 and KDB558074 DO1DTS Meas Guidancev05r02

9.1 APPLICABLE STANDARD

in any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional radiator in
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20dB below
that in the 100kHz bandwidth within the band that contains the highest level of the desired power, In addition,
radiated emissions which fall in the restricted bands, as defined in§15.205(a), must also comply with the
radiated emission limits specified in15.209(a).

9.2 TEST PROCEDURE

Using the following spectrum analyzer setting:

A) Set the RBW = 100KHz.

B) Set the VBW = 300KHz.

C) Sweep time = auto couple.
D) Detector function = peak.
E) Trace mode = max hold.

F) Allow trace to fully stabilize.

9.3 DEVIATION FROM STANDARD

No deviation.
9.4 TEST SETUP
EUT SPECTRUM
ANALYZER

9.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

9.6 TEST RESULTS

N
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Test plot as follows:

| Test mode: | 802.11b

At At (9190) ot Agtt S180)
Start: 2310 MHz Start: 2449 MHz
Stop’ 2432 MHz Stop: 2500 MHz
RBW. 100 kHz RBW. 100 kHz
0 VBW: 300 kHz 0 VBW: 300 kHz
Detoctor: Peak Detector: Peak
TraceType: MAX Hold TraceType: MAX Hold
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| Test mode:

| 802.11n(HT20)

e At 6150) e Ant Antf (SISO)
Stait: 2310 MHz Start: 2442 MHz
Stop’ 2432 MHz Siop, 2200 it
RBW. 100 kiz RB: 100 kHz
0 VBW. 300 kHz 0 VBW. 300 kHz
Detector: Peak Detector: Peak
TraceType: MAX Hold TraceType: MAX Hold.
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Test plot as follows:

| 802.11b
Lowest channel

e At At (5150) e Attt (8150)
CENT. 2412 MHz Start: 30 MHz
q Span: 15.252 MHz Stop: 25 GHz
RBW 100 kiz RBW. 100 kiz
0 + VBW: 300 kHz 0 + VBW: 300 kHz
Detoctor: Peak Detector: Peak
TraceType: MAX Hold TraceType: MAX Hold,
SweepPoint: 1001 SweepPoint: 30001
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| 802.11g
Lowest channel
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| 802.11n(HT20)
Lowest channel
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| 802.11n(HT40)
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10. ANTENNA REQUIREMENT

Standard requirement: FCC Part15 C Section 15.203 /247(c)

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible party shall
be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may
employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted output power of
the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

A transmitter can only be sold or operated with antennas with which it was approved.

EUT Antenna:

The antenna is FPCB Antenna, the best case gain of the antenna is 2.23dBi, reference to the appendix Il for details
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11. TEST SETUP PHOTO

Reference to the appendix | for details.

12. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.




