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4.9 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 Requirement

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)

I 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 78 1 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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4.10 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 2.16 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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5 Test Setup Photos of the EUT

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.: CTA25031100201 Page 46 of 53

6 External and Internal Photos of the EUT

z 04 §0g 06 08 02 09 05 O¥ OF 0Z 04 )QpOS 08 QL 09 05 O¥ OF 0Z O (g 06 O

iL 09 05 O OF OZ O} (g 06 08 OL 99 05 OF GE OZ 04 ()OZO6 08 0L 09 05 O¥ 02 OZ Ok ()} 06 O

i | |

9409 05 Ov OF 0Z 0} 06 08 02 09 05 OF GE 0Z Ok ))Z06 08 OZ 09 0S OV OZ 0Z 04 g} 06 08 O

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.: CTA25031100201 Page 47 of 53

=
=3
=

1 N LUV P TR
| | \ \ \ \ R
g9 0§ o¥ 6c 0Z 0k gpZ06 08 0L 09 0S OF O€ 0Z O\ Q)06 08 oL o2 0% Ov 0% W N

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.: CTA25031100201 Page 48 of 53

Vi ey L L O T AR AT AR AR ARN NN Y \ \
oz oi gpz o6 08 Oy 0¢ 0Z 0L QL 06 08 OL O 0% Qv V% W

PL 09 05 OV OF 0Z 0L ()0g 06 08 0L 09 0S OV CE 0Z Oi )z 06 08 0L 09 0S OF 1 00106

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.: CTA25031100201 Page 49 of 53

08 06 QZ04 O

08 06 00204

O
9 05 0¥ 0F 0Z 0} 00¢

w gL 0Z OE Oy 0S 09 0L 08 0

iy | ] o
06 08 0 09 05 Ov 0% 0Z 0 00206 08 0L 09 0S OF 0F 0z dl U‘O],DG 08 o,

06 08 02 £ g "
i 09 05 0v 0 0z 01 00€06 08 02 09 05 0¥ 0¢ 0Z 04 00Z06 08 0L 09 05 0b 0f 0

L 08 06

08 06 Q)0+

|
b i

-
=]
o
o
o
=
>
=)
w
=
»N
=}
-

=)
3
3

{11 I W \\H'HU‘H“ 1
I \mmw‘m:mmm\\ NW\H‘HH‘\H\ \ ‘ .
6‘88 0‘/. 09 0‘9 oy 02 0Z 0} 00;06 08 0L 09 0§ Ov 0€ 02 0

(7]

05 09 0L 08 OGMM - oy os 0o oz o8 06 00boL 0z OE O¥ 0S 09 O

[ 111 ‘ H‘\

ww gy 0z 0 0¥ 0S 09 0L 08 06 (O} 0L 0Z OF Of

HH‘, N RRRRA RN “ 1\:‘1 H‘H \;\H;‘\M|HI\‘HH‘HH;HH}\ | ‘ |l ‘\ |
L 09 05 0¥ 02 0Z 0L ()06 08 0L 09 0S Ov OF 0Z 01

ov 0os 09 o 08 06 00loL 0z oc ov

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.: CTA25031100201 Page 50 of 53

ww 0} 0Z OC O 05 09 O 08 06 (0,04 OZ OF OF 05 09 0L 08 06 §)ZOF 0Z OF OF 0S 09

o

c ov 05 09 0z 08 06 00bos 0z o¢ oy 05 09 0z 08 06 0020k oz oc ov os 09 oz 08 06 00Eos oz of

0v 0€ 0Z O} (EO6 08 OL 09 05 OF GE OZ O} ())Z06 08 0L 09 0S OF OZ 0Z Ok ()0} 06 08 0 09 0S O¥ OF 0Z O}

o
(=3
EN
o
w
o
N
o
-
o
—
=3
o
©o
(=}
©
o
~
o
o
o
24
(=]
By
o

| T
| \‘ | H\Hm‘\l

[
ww gL 0z 0¢

| 1 T 111 [
L L AR R AR ER R T LA N N A LA LY B A I

! | | |
0 (0Z06 08 OL 09 0S Ov O 0Z OL (|06 08 0. 09 0§ O¥ 0 0Z O}

o

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.: CTA25031100201 Page 51 of 53

‘W\\\|\I\I‘|\|\||H||\Ill|II||]||I||IIIIIIIH|H\|‘

il

ww gL 0z 0E O 05 09 OL 08 06 (0} 0 0Z OE O

| T

|!“““I”.“:i‘”\ |1114] M‘Jm! AU ‘ I [T le\\\'\\\[‘ul\’u \1\‘\

00Z06. 08 0L 09 0S O¥ 02 0Z 0} (| 06 08 0L 09 0S O 0€ 0Z Ol

08 06 Q04

\\H‘HII||||||IIII|ilI||IHI

LT

4
o
o
o
o
=
Py

=
w
(=]
N

[=}
-
o
3
3

0 |

AR AR AL ARRRN wi1\1\m‘\it\\\\milll]“w||||H|I||1‘HH‘HH I
0L 09 05 Oy OF 0Z 0L ()06 08 02 09 0S O¥ OF 0Z O

\‘\“‘H\“\H\\1IIl&lH||IIII|HII|H||||H||

0 0¥ 05 09 02 08 06 (0} 0} O

|
ww gy 0z

H\\m\u‘v\':'lim\niawl‘mll|\|l<\H\Hllill\‘.\\MlHHLM"m ‘
0L 09 0S O¥ O 0Z 0) 00;06 08 0L 09 0S OF 0 0T OF

o

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.: CTA25031100201 Page 52 of 53

E i
Oy
3 5
m ,
/) a @
& VE
X/
. 53 Vi
z h— =
U

0t 0¥ 05 09 0L 08

I}

0§ 09 04 08 06 gQZO+ 0Z

a
s
@
8
»
S
3
2
S
e
S
®
S
~
S
@
-]
@
3
a
3
8
N
-]
s
3

i | a3
UL e e e e R A | | I S
:!s o‘s oL o|9 o‘s ov o¢ 0z 01 00506 08 0L 09 05 O¥ GF OZ Ob ()Z06 08 0L 09 05 O¥ OZ OZ L ()06 08 04 09 05 O¥ 0F 0Z O

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.: CTA25031100201 Page 53 of 53

(1111 T
WioL 0z oc or 0S 09 02 08 06 QL0

\\wlm“lw“.\l‘w‘H’MHi\lh‘lmlwHWHi‘HHiHH’H i‘t\‘\i;\
5 0V O 0Z 0L )06 08 0L 09 0S OF OE 0Z O

o

0s 09 02 o8 o6 001

0S OV 0 0Z 0L ()| 06 08 O 09 05 OF

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



