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Pseudorandom Frequency Hopping Sequence
TEST APPLICABLE

For 47 CFR Part 15C section 15.247 (a) (1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW. The system shall hop to channel frequencies that are
selected at the system hopping rate from a pseudo randomly ordered list of hopping frequencies.
Each frequency must be used equally on the average by each transmitter. The system receivers
shall have input bandwidths that match the hop-ping channel bandwidths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence Reguirement

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register
whose 5" and 9" stage outputs are added in a modulo-two addition stage. And the result is fed back
to the input of the first stage. The sequence begins with the first one of 9 consecutive ones, for
example: the shift register is initialized with nine ones.

@® Number of shift register stages:9
® Length of pseudo-random sequence:29-1=511 bits
@® Longest sequence of zeros:8(non-inverted signal)

1 i
'/+'<

=/

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 _7817 737577

Each frequency used equally one the average by each transmitter.
The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitter and shift frequencies in synchronization with the transmitted signals.
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4.9 Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, 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.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6dBi.

Refer to statement below for compliance

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of
a standard antenna jack or electrical connector is prohibited. Further, this requirement does not
apply to intentional radiators that must be professionally installed.

Antenna Connected Construction

The maximum gain of antenna was 2.36 dBi.

Remark:The antenna gain is provided by the customer , if the data provided by the customer is not accurate,
Shenzhen CTA Testing Technology Co., Ltd. does not assume any responsibility.
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Test Setup Photos of the EUT
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6 Photos of the EUT

) —

Q

W‘ 1111} n\\‘q \“‘9”1 ‘ 1 il ’ wv||||;|‘|||’1|1,|||||1|(l]|'1

|I| |H||1¥

s e2]0c e

|
1 / H “, A 01 / Dl
Z £ 92 z €8 9¢ 8L 2 vs [
[} L8 91 L 919 4} ZQ L1 E’Z 6!
4] rv 4]
0

)| |H|\I||JI\|\F|H|H\ mh(f\mm. thh‘nlhh mhﬁmhu mlﬂmhhfmlzﬂmlm

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 40 of 52

il “ Y ll
% L / [
V. ve - 0t S¢
o7 9L 1.8 9[

¢ L1

////// ////////////F iy lhﬂmhl|||||l|ﬂ\\\\\_\\ ) ?\\\\\\\\\\\\\?\\\\\\

/ u / u / \\ / t\\ /
VL Ve - [ 9T S 9¢ 9
[12 91 I8 ol E‘.i: [A SL L\

VVL

) /// ////////////F I Y\m il ?\\\\\\\\ \\\R\\\\\\\

'@ / /l[l’l]lllll\\\ \\\\\\\\\\\\\\\

E‘ PZ Vl 0g S¢ 3 9¢

' oL 67 9L LQ 9l 9% L\

//////// ////////////F/ 1/1”’1 Wl _;\7\\\\ Il (\;\\\\\\\\\\\\\?\\\\\\\

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101

0///// ,l[l’l]l‘lll\\\\\ \\\\\\\\\\\\\\\\
% LL W LL M\
e LL %- ll % L\ °‘/\ \\ Y& O\
€€ Ve vL v - 0 ST 9% |8 9T
cc 9l ov 9[ 8 91 E?. L\ [CAN
60 /1 (34 W Ll 00 S\
\'\

//////// ///////////// i lh _ll_ iy ?\\\\\\\\\\\\?\\\\\\

Left side

_]

_OLULUl”ml|Ilzlnlnhl?hl|||lﬂlllhlﬂll|||lﬂ|l|ll||7]|

lllJ'[H' i

-
.
.
-
.
9

e 8 000 5]

|||I|i’l|l‘l]l‘]|ljl{ (W wpwrplﬂ,,

"Y1 Wi LL

%HMIMHIIM um\z‘ ];I;hl;’llslllf’lllhﬁy

Shenzhen CTA Testing Technology Co., Ltd.

Page 41 of 52

Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 42 of 52

UU f (43

%}LH|||||Ir|||;hlx|lmﬂml1l[m\m mhmli\n mlih|l||y|||lm|lf\|mfl|lr

\\\\\\\\\\\\\\
il H °Vn lI. °/\ M\

e LL e Ll % l\ WA \\
£€ Ve vL v 0 S

ZZ ( 6y 9l L9 91 L\

/////////// Il / fhﬂllllm\\\\ \Y\ \\\\Q\’\\\\\\\\

i3 ,,“ b

W
e \\
7/9 ll. '/: ll /\ \\ Y& Q\
VL ve 0€ ST 92 8 9%
6y 91 (8 9\ e L\ SIS L[\
83 VV [A} o9 L\ 00 S\

/////////// f/ il mlm\m\ﬂ

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China

Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 43 of 52

Ve u Vi ll W u H \\
e LL % L1 % L\ SA_\\ A Q\
€€ Ve vZ vC 0 S¢

R’ 99
cc 91 6y 9L 8 9\
60 /I €¢ L1 v [\
ol [43 9 T

dl 5 14 S \\\S\
/-',«’!//////////I////////f/1!;z",'.f’f!!':l!'w"1'\»“\\\.\«\,m\n\\;\\\ W

'\

Y ll

il llllllllll\m\\\ \\\?\\\\\\\\\\\\?\\

cll

1||||I|‘|||!|I| I\t!l? m\m wm\mm \mm il m\ﬂumW;lm‘mlm mhﬁmlm mhn)m

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 44 of 52

|||||I'I|||I||ll’||\1\}||I|I|I‘I|ll\|l‘{]J‘I'!‘I]Il

H / ll / Ll / H %" Ol % Ol
€€ Ve (774 0t 9¢ 9 £8 9¢ 8L ll 8
ZZ 9l oy 91 L8 91 ES Zl 948 U 69 Ql L‘Z

CZ 4 Vt? /l

mlm |||||F

/ H / ll / H ',«1 0& / Ul Dl
Vi ve 0 92 (24 €8 9¢ 8L L2 v8

oy 9l 8 91 Te 41 Si8 L\ 25 8l CZ
B0 Z1 (44 /l VI l 09 1 0 bl QE. 8[

W‘ 00 €1

|I| ||l|ll|‘l|l|ll| mlf mm m\m m\m mm\l\m i|I|I? il |||Imtm}||| mlfhnlm!mlm'

@I'

(%

]
Ill_-lillill

e o 0o 0o 0 /]

YL ll Y L e ll
e LL % ll % LL
€€ ve vl ve 0 S¢
—— ¢c 91 67 91 (8 9l
60 /1 €C él vy L1
9[ [4 A‘E 99 cl

\m||\|.1|l|rl|l|l|l|l|!HW |\|\|m(|1|lr!|l m

I [g||'|||||||i||1|g}|u|

I

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 45 of 52

e o 0 0 0 H] °

\

mlmh il MH/MMH i

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 46 of 52

|
3

oo
o8e

I

Iy

% |‘|l|\|l..1lll|i|‘|1|l|l| I|I|I|I'IJI~III mlmhum

‘i
| ———
|

J|\|||\nll.|||!|1|‘ nlm mhnlm\m il

Yoozt n2's + W
026009 Uu -

e o o 0o 0 H] o

_°‘I||,!lll]|l|

Ve ll W ll W 11
e LL % L1 % LI
4 vl ve 0¢ ST
¢ 91 67 91 /8 9l
60 Z1 STATA 2
ol ¢ 18 ¢l G9 ¢l

= | 4 .
;,m!nlhuf;u!mhuhu e R

TR
Ly B

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 47 of 52

Right side

Ml|||‘I[||I]IlI||'I|l|!‘|’l]|ll|l,l|l

gll|||I||||'i||I|||I|||Illlﬁ||hh||||l|l|mmm\‘Mmmlnu il \‘\?\‘mh\thuhh \llmW|I|I|I\lh?||l|h| mlﬁ)lnclmhl | Jlnj’lgln

5|‘
110 ¢ & ¢ ¢ 115
_S||I|||I|]||Il||Iﬂllullllslll

I]HI|IHIIL”

K
e s s 00 5]

% H /
vZ V2 06
(12 01 4]

f;) /x 14 w
vl z\

uhu il 1? Ml\‘u‘ r||F1||||IHI|I|Y

.
n
-
.
.
-
.
=

=
N
(0]

R

N K

|\||‘1||Mrw;wl’r‘!‘i,
°A-||.l W LL M LL
°V1H “V ll % Ll ’/ ll %Ol % Ol
€€ Vi Ve 0t S¢ 9c 92 8L LT

[44 9[ oy 9l 8 9L Ei‘ Ll L ¢S 8L
(~O Ll €<, é( PP [l Al 9€ Gl

il lmmmn!m]mm\ m!m i mhF

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 48 of 52

oll| / ll;!'||l\\\\
%% LL %% LL W \\ \\
7 e L1 % LL % L\ 9\/\ \\
iz VL Ve 0f S¢ 9
Zz 91 o7 91 78 9\ A
c Z1 tC LI W L\ 59 L\

LSZ 00 ¢\

/////,4/////////// / yhly mlm\m \Y\ \\\\?'\

Ill\\\\ \\\\\\\\\\\\\\
Mo LL Wi LL MW L\ o\
e L1 % LL % L S\
€€ Ve v. Ve 0€ S¢ ¢
cc 91 6y 9l 8 9\ e L\
60 €C L\ W (Al & L[\
9l ¢C LE cl 00 €\

///////// / m !’H!Ilm\\\\\ Y\ \\\C"\\\\\\\w

\\\\\\\\\\\\

'/9 l l V L\ /\ \\
vL v 0E S¢ 9T
6y 9L (8 9\ AN
€C Ll VV [A} &9 L\
L€ 4! Q0 €\

//////l///////// /Z/ //!r,mhllll\\\\\ Y\ \\\\?\\\\\\\

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 49 of 52

\ \\\\\\\\\\\\
Vi u °V\\ L\ A\
% LL % L A\
v. VT 0t S¢ T
&7 91 (8 9\ 't L\
E.‘Z Ll AZAN [SSIAY
S9 ¢

/////////////// m/ !’llll|||||l\\\\\\‘(\ \\\\3\\\\\\\\

|||||1||!I\|!M Ml M‘\WIIWH\H|Y|WIIIIlllJ%Il\hhI||l|||l||!|||lll|lf|l|l|l

I||v|l|llll'l]il|/|!llzwlwéw“!‘wv}r  ;\{ ,1)!]111

1

ENI

= I|l|lli‘!|l|l|i Mm il mlm il IIIII|IIHIllﬁlll'lll’lllllﬂll

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 50 of 52

Ml
g
e

e 210 ¢ 0 o

0 ||||ll|]l|||||l|2||I|!||?||I|||!?||I|||I

M0 e s eollbeee

Il LIJIII[I 1

s o Bl

||\|4J1‘||||\|WWWU|w|l||v||||||||||||l|||||||ll,|l||

Veu / ll / u / ll Z-
£t VZ VL Vi 0‘.‘
Z vl &9 a (3 4} 9 4

|||||I|‘|||I|h 11|I|ﬂ|||lll|||J||ﬂ|l||||tlll|IlﬂlI|||M||I[1ﬂ\l|l|l| mhﬂmlm I|||lﬁl||'I||ll|I|Iﬂlllhlll[“hﬂlllh

‘u‘mtls' |

'ITI

l
2

M)

&M I

Il‘ll!.llnlll'lll’lll||l|||m|| mlulmhfmml

[y

I
2

T

Ve ll

919[ Ll

|
1

W““'

T lmm||r|lm\|1m||m\mll mem !"m

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 51 of 52

=

09«
LI

"

II
"

[T

Ve ll
e LL %

Ol ¢y £E Gl

T

I "%
J|‘.H!71!;!HIIHMm.mlmwmJ

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA23060501101 Page 52 of 52

=

o®o
0®o

0}|||||||'|||’||| |1|

%%, LL °UL LL
Wer LL % L1
€¢ Ve VL Ve

¢¢ 9l 67 9l
Al € Ll
9[ 4 LE ¢l

mm'm

p—
——s
B ——

2

1

%’ﬂ'l'“l'“[”” |

.;m
=¥V

[ 9& ¢l 9
=111 |I|‘vl| AN m 1il]

dkkkkkkkkkkkkkkkkkkhkkk En d of Re p 0 rt kkkkkkkkkkkkkkkkkkkkkk

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



