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Appendix D): Band Edge Measurements
Test Requirement 47 CFR Part 15, Subpart C 15.209 & 15.407(b)
Test Method: KDB 789033 D02 Il G

Test Procedure:

1. The EUT operates at transmitting mode. The operate channel is tested to verify the largest transmission
and spurious emissions power at the continuous transmission mode.

2. Set the spectrum analyzer in the following setting in order to capture the lower and upper band-edges of
the emission:

(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz ; VBW=1/on time(1KHz) / Sweep=AUTO

Limit:
For transmitters operating in the | All emissions outside of the 5.15-5.35 GHz band shall not exceed an
5.15-5.25 GHz band: e.i.r.p. of -27 dBm/MHz (68.2dBuV/m).

For transmitters operating in the | All emissions outside of the 5.15-5.35 GHz band shall not exceed an

5.25-5.35 GHz band: e.i.r.p. of -27 dBm/MHz (68.2dBuV/m).

For transmitters operating in the | All emissions outside of the 5.47-5.725 GHz band shall not exceed an
5.47-5.725 GHz band: e.i.r.p. of =27 dBm/MHz (68.2dBuV/m).

For transmitters operating in the | (i) All emissions shall be limited to a level of -27 dBm/MHz
5.725-5.85 GHz band: (68.2dBuV/m) at 75 MHz or more above or below the band edge
increasing linearly to 10 dBm/MHz (105.2dBuV/m) at 25 MHz above or
below the band edge, and from 25 MHz above or below the band edge
increasing linearly to a level of 15.6 dBm/MHz (110.8dBuV/m) at 5 MHz
above or below the band edge, and from 5 MHz above or below the

band edge increasing linearly to a level of 27 dBm/MHz (122.2dBuV/m)

at the band edge.
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7.1.1 Test Result B1/2/3

TestMode ChName Freq(MHz) Result[dBm] Limit[dBm] Verdict
Low 5180 -36.83 <-27 PASS
High 5320 -37.41 <-27 PASS
11A

Low 5500 -36.82 <-27 PASS
High 5700 -49.95 <-27 PASS
Low 5180 -36.81 <-27 PASS
High 5320 -36.76 <-27 PASS

11N20SISO
Low 5500 -36.68 <-27 PASS
High 5700 -47.35 <-27 PASS
Low 5190 -36.83 <-27 PASS
High 5310 -36.24 <-27 PASS

11N40SISO
Low 5510 -36.69 <-27 PASS
High 5670 -37.41 <-27 PASS

7.1.2 Test Result B4

FreqRange Result Limit
TestMode ChName Freq(MHz) Verdict
[MHZ] [dBm] [dBm]

5650~5700 -40.03 <-26.63 PASS
5700~5720 -37.83 <10.28 PASS

Low 5745
5720~5725 -38.98 <15.98 PASS
5760~5650 -39.06 <-27 PASS

11A

5850~5855 -28.16 <15.65 PASS
5855~5875 -27.62 <15.06 PASS

High 5825
5875~5925 -38.21 <-26.87 PASS
5925~5935 -37.34 <-27 PASS
5650~5700 -40.19 <-26.75 PASS
5700~5720 -25.59 <15.46 PASS

Low 5745
5720~5725 -25.74 <1712 PASS
5760~5650 -39.12 <-27 PASS

11N20SISO

5850~5855 -26.59 <16.99 PASS
5855~5875 -26.23 <15.50 PASS

High 5825
5875~5925 -37.31 <-26.73 PASS
5925~5935 -36.79 <-27 PASS
5650~5700 -41.72 <-26.36 PASS

11N40SISO Low 5755
5700~5720 -20.28 <15.58 PASS
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5720~5725 -20.58 <15.90 PASS
5780~5650 -39.42 <-27 PASS
5850~5855 -38.67 <15.85 PASS
5855~5875 -37.09 <10.14 PASS
High 5795
5875~5925 -36.23 <-26.08 PASS
5925~5935 -36.84 <-27 PASS
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7.1.3 Test Graphs B1/2/3

11A_Ant1_Low_5180

Spectrum ]

(=]

Ref Level 20.00 dBm
|& Att 30de
SGL Count 300/300

Offset 16.32 dé @ RBW 100 kHz

SWT

758.5 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

3.11 dBm|
5.18130 GHz|

M1[1]

od

mM2[1] -40.99 dpm|

5.15000 %—lz
m

-10 dem

]

-20 dBm

D1 -27.000
-30 dBm

dBrm

|
-

o chan =

M3

M2 ’H

-50 d

s

-60 dem

-70 dBm

Start 4.5 GHz

691 pts Stop 5.2 GHz

Marker
Tvpe] Ref ] Trc]

X-value

Y-value Function Function Result

M1 1
M2 1

5.1813 GHz
5.15 GHz

3.11 dBrm
-40.99 dBm

M3 1

496362 GHz

-36.83 dEm

Date: 6.MAR 2025 10:52:42

11A_Ant1_High_5320

Spectrum ]

(=)

Ref Level 20.00 dBm
|& Att 30 dB
SGL Count 300/300

Offset 16.58 dB @ RBW 100 kHz

SWT

189.6 s @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] 3.54 dBm|

5.318640 GHz|

M1

-39.61 dBm|
5.350000 GHz|

m2[1]

Ty
I

D1 -27.000

oo ||
;

dBm

M3

b

-50 dem

-60 d

-70 de

Start 5.3 GHz

691 pts Stop 5.46 GHz

Marker
Type | Ref | Trc |
M1 1

X-value

Y-value Function Function Result

5.31864 GHz

3.54 dBm

M2 4
M3 1

5.35 GHz
5.451652 GHz

-39.61 dém
-37.41 dBm

Date: 6.MAR.2025 11:14:14

11A Ant1 Low 5500

Page:74 of 138




=
== e

Spectrum

Shenzhen Huaxia Testing Technology Co., Ltd.

Report No.: CQASZ20250200348E-02

(=)

Ref Level 20.00 dBm
|& Att 30 dB
SGL Count 300/300

Offset 16.58 dB @ RBW 100 kHz

SWT 2275 s @ VBW 300 kHz Mode &uto FFT

@ 1Pk Max

10 dBm

M1[1]

0dem

m2[1]

0.33 dBm)|
5.501030 GHZ|
-40.03 dBm
5.47uuut|"t;Hz

-10d

7

-20 di

||

{01 -27.000

dBm

/

ik

M TP N ¥

S

-50 dem

Lol kg Attt bl
7 R

-60 d

-70 de

Start 5.3 GHz

691 pts

Stop 5.51 GHz

Marker
Type | Ref | Trc |

X-value Y-value Function

Function Result

M1 1

5.50103 GHz 0.23 dBm

M2 4
M3 1

5.47 GHz
5.30213 GHz

-40.03 dBém
-36.82 dBm

Date: 6.MAR.2025 11:17:17

11A_Ant1_High_ 5700

Spectrum ] :%1
Ref Level 20.00 dm Offset 18.51 df @ RBW 100 kHz
|& Att 15de  SWT 75.8 us @ VBW 300 kHz Mode Auto FFT
SGL Count 300/300
@ 1Pk View
M1[1] -7.96 dBm|
5.7005500 GHz|
10 dem M2[1] -52.44 dBm|
5.7250000 GHz|
od
M1
-10,dp, IRRTNR 9 S
WP ]|
-2 dBm \
‘ﬂ&U dEm D1 -27.000 dBm L‘\
-40d
M3
50 df HM AN " h 4
-60 dBm
-70 dBm
Start 5.69 GHz 691 pts Stop 5.75 GHz
Marker
Type I Ref ] Trc I X-value Y-value Function Function Result
M1 £ 5.70055 GHz -7.96 dBm
M2 1 5.725 GHz -52.44 dBm
M3 1 5.7365217 GHz -49.95 dEm

Date: 5.JUN.2025 10:37:18

11N20SISO_Ant1_Low_5180

Spectrum ]

(=)

Ref Level 20.00 dBm
|& Att 30 dB
SGL Count 300/300

Offset 16.32 dB @ RBW 100 kHz

SWT 7585 s @ VBW 300 kHz Mode &uto FFT

@ 1Pk Max

10 dBm

M1[1]

0dem

m2[1]

2.62 dBm|

5.18130 GHz|

-39.93 lﬂhﬂl

5.15000 Fd
ax

-10d

-20 di

D1 -27.000

-30 dBém

dBm

AQ B

-50 dem

July A

o v

TR
A

-60 d

-70 de

Start 4.5 GHz

691 pts

Stop 5.2 GHz

Marker
Type | Ref | Trc |

X-value Y-value Function

Function Result

M1 1

5.1813 GHz 2.62 dBm

M2 4
M3 1

5.15 GHz
5.02855 GHz

-39.93 dém
-36.81 dBm

Date: 6.MAR.2025 11:38:03

Page:75 of 138




= Shenzhen Huaxia Testing Technology Co., Ltd.
1|I-=. E ;E E“ Report No.: CQASZ20250200348E-02

11N20SISO_Ant1_High_5320

Spectrum ] :%I

Ref Level 20.00 dém  Offset 16.58 dB @ RBW 100 kHz

lo att 30dB SWT 189.6 s @ VBW 300 kHz Mode Auta FFT
SGL Count 300/300
(@ 1Pk Max
Mi[1] 1.66 dBm
5.314930 GHz
10 dem m2[1] -39.77 dBm
MY ‘ 5.350000 GHz

70\13: " bﬂ.\H
s
|

D1 -27.000 dBrm

-30 dBfn
V2 M3
e oot X N " T R A i fennd 1)
Bm el {2 L Tt

-50 dBm
-60 d
-70 dB
Start 5.3 GHz 691 pts Stop 5.46 GHz
Marker
Type | Ref | Trc | X-value Y-value Function Function Result
M1 1 5.31493 GHz 1.66 dBm
Mz 1) 5.35 GHz -39.77 dém
M3 ) 5.447014 GHz -36.76 dBm

Date: 6.MAR.2025 11:51:54

11N20SISO_Ant1_Low_5500

Spectrum ] :%1
Ref Level 20.00 dBm Offset 16.580 d& @ RBW 100 kHz
|& Att 30de SWT 227.5ps @ VBW 300 kHz Mode Auto FFT
SGL Count 300/300
@ 1Pk Max
M1[1] -0.38 dBm|
5.500730 GHz|
10 dem m2[1] -40.61 dBm
5.470008 GHz|
od //J'm\\
-10 dem I
-20 dBm J
a D1 -27.000 dBm
!V@ Bm
2
vy T S TIPS TP T L i NN
-s0d
-60 dBm
-70 dBm
Start 5.3 GHz 691 pts Stop 5.51 GHz
Marker
Type I Ref ] Trc I X-value Y-value Function Function Result
M1 £ 5.50073 GHz -0.38 dBm
M2 1 5.47 GHz -40.61 dBm
M3 1 5.303652 GHz -36.68 dEm

Date: 6.MAR 2025 11:53:33

11N20SISO_Ant1_High_5700

Page:76 of 138



= Shenzhen Huaxia Testing Technology Co., Ltd.
1|I-=. E ;E :“ Report No.: CQASZ20250200348E-02

Spectrum :%I

Ref Level 20.00 dém  Offset 18.51 dB @ RBW 100 kHz

| Att 15de  SWT 75.8 ys @ VBW 300 kHz Mode Auto FFT
SGL Count 300/300

@ 1Pk Yiew

M1[1] -3.26 dBm|
5.6987260 GHz
m2[1] -48.50 dBm
5.7250000 GHz

10 dBm

0 dém b1

L..melwu b ]

-20 d

30 dBm D1 -27.000 dBm i

-40 dBm \WM"' i}

-50 dem iy ST
-60 d

ma M3

-70 de

Start 5.69 GHz 691 pts Stop 5.75 GHz
Marker
Type | Ref | Trc | X-value Y-value Function Function Result
M1 1 5.698726 GHz -3.26 dém
M2 4 5,725 GHz -48.50 dBm
M3 ) 5.7268696 GHz -47.35 dBm

Date: 5.JUN.2025 10:42:46

11N40SISO_Ant1_Low_5190

Spectrum ] :%1

Ref Level 20.00 dBm Offset 16.32 d& @ RBW 100 kHz

|& Att 30de SWT 758.5ps @ VBW 300 kHz Mode Auto FFT
SGL Count 300/300

@ 1Pk Max

MI[1] ~2.38 dBm

5.19340 GHz

m2[1] -40.08 dBm
5.15000 GH,

b

10 dBm

od

-10 dem

-20 dBm

D1 -27.000 dBm

-30 dBm

M3 J

M2

e il m " i S PR LA I .
R L e L

-50 d

-60 dBm

-70 dBm

Start 4.5 GHz 691 pts Stop 5.2 GHz
Marker
Type I Ref ] Trc I X-value Y-value Function Function Result
M1 £ 5.1934 GHz -2.38 dBm
M2 1 5.15 GHz -40.08 dBm
M3 1 5.03261 GHz -36.83 dEm

Date: 6.MAR 2025 12:07:06

11N40SISO_Ant1_High_5310

Spectrum ] :%I

Ref Level 20.00 dém  Offset 16.58 dB @ RBW 100 kHz

| Att 30dB SWT 189.6 ys @ VBW 300 kHz Mode Auto FFT
SGL Count 300/300

@ 1Pk Max

M1[1] -4.15 dBm|
5.312390 GHZ|
m2[1] -40.45 dBm
5.350000 GHZ|

10 dBm

0 dem—+4+

h by
—ZDGU \Ml

D1 -27.000 dBrm

-30 dBém

M2
40 dBm i PR A o L M | il nlA‘r PRI by A

-50 dem

-60 d

-70 de

Start 5.3 GHz 691 pts Stop 5.46 GHz
Marker
Type | Ref | Trc | X-value Y-value Function Function Result
M1 1 5.31239 GHz -4.15 dBm
M2 4 5.35 GHz -40.45 dBm
M3 ) 5.445159 GHz -36.24 dBm

Date: 6.MAR.2025 12:11:59

Page:77 of 138



=
== e

Shenzhen Huaxia Testing Technology Co., Ltd.

11N40SISO_Ant1_Low_5510

Report No.: CQASZ20250200348E-02

Spectrum ]

(=)

Ref Level 20.00 dBm
|& Att 30 dB
SGL Count 300/300

Offset 16.58 dB @ RBW 100 kHz

SWT 2465 s @ VBW 300 kHz Mode &uto FFT

@ 1Pk Max

10 dBm

M1[1]

0dem

m2[1]

-4.69 dBm
5.507420 GHz|
-40.93 dBm|
5.470000 GHz|

-10d

ot

| nmll,_ﬂluﬂj

-20d

|

D1 -27.000
-30 dBém

dBm

T

A Iy .

TR 4 b

e

Ve i

-50 dem

-60 d

-70 de

Start 5.3 GHz

691 pts

Stop 5.52 GHz

Marker

X-value Y-value Function

Function Result

Type | Ref | Trc |
M1 1

5.50742 GHz -4.69 dem

m2| 1

M3 1

-40.93 dBm
-36.69 dBm

5,47 GHz
5.454 GHz

Date: 6.MAR.2025 12:14:13

11N40SISO_Ant1_High_5670

Spectrum :%1
Ref Level 20.00 dBm Offset 16.51 df @ RBW 100 kHz
|& Att 30de SWT 113.8ps @ VBW 300 kHz Mode Auto FFT
SGL Count 300/300
@ 1Pk Max
M1[1] -2.97 dBm
5.672500 GHz|
10 dem m2[1] -39.32 dBm
5.725000 GHz
od M1
-1 HOM. .U\M«AJL‘* L.[UU\'\J
-20 dBm ll‘
0 dem D1 -27.000 dBm 1
3
w3
a0 d ooy | Ml ot 1N .me..x.x PAPIIINNN IR RN
-50d
-60 dBm
-70 dBm
Start 5.65 GHz 691 pts Stop 5.75 GHz
Marker
Type I Ref ] Trc I X-value Y-value Function Function Result
M1 1 5.6725 GHz -2.97 dBm
M2 1 5.725 GHz -39.32 dém
M3 1 5.726522 GHz -37.41 dEm

Date: 6.MAR 2025 13:49:46

Page:78 of 138




= Shenzhen Huaxia Testing Technology Co., Ltd.
1|I-=. E ;E E“ Report No.: CQASZ20250200348E-02

7.1.4 Test Graphs B4
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Ref Level 20.00 dBm  Offset 16.51 dB @ RBW 100 kHz
lo Att 15d8  SWT 1517 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 300,/300
@ 1Pk Max
Limit Gheck PAES M1[1] -20.58 dBm
10 glsine Limit PAES __— 5.720130 GHZ|
- m2[1] -20.28 dBm
P 5.719935 GHZ|
od
10 8 = Ll et
ot e ke U "
-20d| )
/
Limitdam | \vllwle\
14
W b L I
LT
50 de
-60 de
-70 d
Start 5.645 GHz 691 pts Stop 5.78 GHz
Marker
Type | Ref | Trc | X-value v-value Function Function Result
M1 1 5.72013 GHz -20.58 dBrm
M2 1 5.719935 GHz -20.28 dBm
[ZE 1 5.65087 GHz -41.72 dBm
M4 1 5.646174 GHz -39.42 dBm

Date: 22.MAR 2025 11:02:15
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11N40SISO_Ant1_High_5795

Report No.: CQASZ20250200348E-02

Spectrum ]

(=)

Ref Level 20.00 dBm

Offset 16.51 dB @ RBW 100 kHz

lo att 30de SWT 189.6 ys @ VBW 300 kHz Mode Auta FFT
SGL Count 300,/300
@ 1Pk Max
Limit ¢heck PAES Limi M1[1] -38.67 dBm
10 glsine Limit PAES 5.854891 GHZ|
M2[ 1] -37.09 dBm|
5.874500 GHZ|
od
AL ks oy
20 H >
\ ]
-30 Hem = ™z ZER
A
2t dem iy il '\W
50 de
-60 dB
-70 d
Start 5.77 GHz 691 pts Stop 5.935 GHz
Marker
Type | Ref | Trc | X-value v-value Function Function Result
M1 5.854891 GHz -38.67 dBm
M2 1 5.8745 GHz -37.09 dBm
[ZE 1] 5923761 GHz -36.23 dBm |
M4 1 5.934283 GHz -36.84 dBrm

Date: 6.MAR.2025 13:53:50
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Appendix E): Frequency Stability

Test Requirement 47 CFR Part 15, Subpart C 15.407 (g)

Test Method: ANSI C63.10 (2013) Section 6.8

Limit:The frequency tolerance shall be maintained within the band of operation frequency
over a temperature variation of -30 degrees to 50 degrees C at normal supply voltage,
and for a variation in the primary supply voltage from 85% to 115% of the rated supply
voltage at a temperature of 20 degrees C.

Test Setup Diagram
Spectrum Analyzer

=f= e
A ooo

o R -
oo

aoa

Non-Conducted Table

Ground Reference Plane
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Measurement Data

Frequency Stability Versus Temp.

Operating Frequency: 5240 MHz

Temp Measured Frequency Frequency Drift
. Volta ge
() (MHz) (ppm)
50 5240.03 5.72519
40 5240.02 3.81679
30 5240.01 1.90840
20 5240.02 3.81679
VN
10 5240.02 3.81679
0 5240.01 1.90840
-10 5240.02 3.81679
-30 5240.03 5.72519
Frequency Stability Versus Temp.
Operating Frequency: 5210 MHz
Measured Frequency Frequency Drift
Temp. Volta ge
(MHz) (ppm)
VL 5210.00 0.00000
TN VN 5210.03 5.75816
VH 5210.02 3.83877

Note: All the modulation and channels had been tested, but only the worst data recorded in the report.
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Appendix F): Antenna Requirement

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.

15.407(a)(1) (2) requirement:

The conducted output power limit specified in paragraph (a) of this section is based on the use of antennas
with directional gains that do not exceed 6 dBi. Except as shown in paragraph (a) of this section, if
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power and the
peak power spectral density shall be reduced by the by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna:

The antenna is FPC antenna.
The connection/connection type between the antenna to the EUT’s antenna port is: unique coupling .
This is either permanently attachment or a unique coupling that satisfies the requirement.
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Appendix G): Operation in the absence of information to the transmit

15.407(c) requirement:

The device shall automatically discontinue transmission in case of either absence of information to transmit or
operational failure. These provisions are not intended to preclude the transmission of control or signal ling
information or the use of repetitive codes used by certain digital technologies to complete frame or burst
intervals. Applicants shall include in their application for equipment authorization a description of how this
requirement is met.

Operation in the absence of information to the transmit

While the EUT is not transmitting any information, the EUT can automatically discontinue
transmission and become standby mode for power saving. The EUT can detect the controlling

signal of ASK message transmitting from remote device and verify whether it shall resend or
discontinue transmission. (manufacturer declare )

Page:85 of 138



	Appendix D): Band Edge Measurements
	7.1.1Test Result B1/2/3
	7.1.2Test Result B4
	7.1.3Test Graphs B1/2/3
	7.1.4Test Graphs B4
	Appendix E): Frequency Stability
	Appendix F): Antenna Requirement
	Appendix G): Operation in the absence of informat

