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11. NUMBER OF HOPPING FREQUENCY
11.1. MEASUREMENT PROCEDURE

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:
1. Span: The frequency band of operation. Depending on the number of channels the device supports, it may
be necessary to divide the frequency range of operation across multiple spans, to allow the individual channels
to be clearly seen.
2. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or the
20 dB bandwidth, whichever is smaller.
3. VBW = RBW. Sweep: Auto. Detector function: Peak. Trace: Max hold.
4. Allow the trace to stabilize.
11.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 8.2
11.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6
11.4. LIMITS AND MEASUREMENT RESULT

LIMIT (NO. OF CH) MEASUREMENT RESULT
HOPPING CHANNEL
>=15 79 PASS

TEST PLOT FOR NO. OF TOTAL CHANNELS

Spectrum u%?

Ref Level 20,00 dBm  Offset 2.00 dB & RBW 100 kHz

o Att 30dE SWT 94,6 us @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] -3.60 dBm
2.4069650 GHz
10 dBm ndB 20.00 dB
) Bw 79.162000000 MHz
0 dBm—+ Q factor 30.4
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70 dBm
Start 2.4 GHz 1001 pts Stop 2.4835 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2,406965 GHz -3.60 dBm nde down 79.162 MHz
T1 1 2.401376 GHz -25.64 dBm nde 20.00 dB
T2 1 2,480539 GHz -24.26 dBm Q factor 30.4
R
. 15.06.2019
L I J Measuring... MRRRNERLD W oA

Date: 15.JUN.2019 05:49:48

Note: The GFSK modulation is the worst case and recorded in the report.
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12. TIME OF OCCUPANCY (DWELL TIME)
12.1. MEASUREMENT PROCEDURE

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:
1. Span: Zero span, centered on a hopping channel.
2. RBW shall be<cchannel spacing and where possible RBW should be set >> 1/ T, where T is the expected
dwell time per channel.
3. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The trigger
level might need slight adjustment to prevent triggering when the system hops on an adjacent channel; a
second plot might be needed with a longer sweep time to show two successive hops on a channel.
4. Detector function: Peak. Trace: Max hold.
5. Use the marker-delta function to determine the transmit time per hop.
6. Repeat the measurement using a longer sweep time to determine the number of hops over the period
specified in the requirements. The sweep time shall be equal to, or less than, the period specified in the
requirements. Determine the number of hops over the sweep time and calculate the total number of hops in the
period specified in the requirements, using the following equation:

(Number of hops in the period specified in the requirements) = (humber of hops on spectrum analyzer) x
(period specified in the requirements / analyzer sweep time)
7. The average time of occupancy is calculated from the transmit time per hop multiplied by the number of hops
in the period specified in the requirements.

12.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

Same as described in section 8.2

12.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6

12.4. LIMITS AND MEASUREMENT RESULT

Time of Pulse . . . -
Number of hops in the period Sweep Time Limit

Channel for DH5 e .
specified in the requirements (ms) (ms)

(ms)

Low 2.835 26%4 294.840 400
Middle 2.834 28*4 317.408 400
High 2.842 27*4 306.936 400

Note: The 8-DPSK modulation is the worst case and recorded in the report.
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TEST PLOT OF LOW CHANNEL

Spectrum u%?

Ref Level 10.00 dBm Offset 2.00 dB @ RBW 1 MHz
o Att 20 dB & SWT 10 ms & YBW 3 MHz
@ LAP View

D1[1] -0.05 dB

2.835095 ms
D1 -3.10 dBm
3.992133 ms

0 dBém i M1[1]

-20 dBm

-30 dBrp

-40 dBrf

-50 dBm

-60 dBr - |

-70 dB

-80 dB

CF 2.402 GHz 30000 pts

]—r _] Measuring...
L L

Date: 15.JUN.2019 05:34:04

Spectrum u%?

Ref Level 10.00 dBm Offset 2.00 dB @ RBW 1 MHz

o ALt 20 dB & SWT 7.9:5 @ VYBW 3 MHz
SGL

@ 1AP Clrw

0 dBm

10 dBm

20 dem

0 dBn

I A A L AR I AR

CF 2.402 GHz 30000 pts 790.0 ms/

B 15.06.2019
' ]—: ] Ready BRNERRRRE 05346 )

Date: 15.JUN.2018 05:34:45
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TEST PLOT OF MIDDLE CHANNEL

Spectrum u%?
Ref Level 10.00 dBm Offset 2.00 dB @ RBW 1 MHz
o Att 20 dB & SWT 10ms & VBW 3 MHz
@ LAP View
M1[1] -4.22 dBm
1.044035 ms
0 dBm—t D1i[1] -0.34 dB
-10 dBm—
-20 dBm
-30 dBm
-40 dBm:
-50 dBm
B
CF 2.441 GHz 30000 pts 1.0 ms/
T i 15.06.2019
L ]—Z _] Measuring... LRRRRELED W8 osazd 7

Date: 15.JUN.2019 05:33:24

Spectrum u%?

Ref Level 10.00 dBm Offset 2.00 dB @ RBW 1 MHz

o ALt 20 dB & SWT 7.9:5 @ VYBW 3 MHz
SGL

@ 1AP Clrw

0 dBm

110 dBm

420 dBmn

CF 2.441 GHz 30000 pts 790.0 ms/

b 15.06.2019
( ]’Z _] Ready WERRRRER 05:35:03 7

Date: 15.JUN.2019 05:35:03
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TEST PLOT OF HIGH CHANNEL

Spectrum u%?
Ref Level 10.00 dBm Offset 2.00 dé & RBW 1 MHz
o ALt 20 dB @ SWT 10ms & YBW 3 MHz
@ LAP View
D1[1] -0.27 dB
2.841761 ms
0 dBm— mMi[1] -5.95 dBm
M1 D1 660.689 ps
-10 dBf
-20 dBr]
-30 dBm
-40 dBm
-50 dBm
! .
CF 2.48 GHz 30000 pts 1.0 ms/
[ i | Measuring... WRRRRERED W6 et g
Date: 15.JUN.2019 05:32:43
Spectrum u%?
Ref Level 10.00 dBm Offset 2.00 dé & RBW 1 MHz
o ALt 20 dB @ SWT 7.935 & VBW 3 MHz
SGL
@ 14P Clrw
0 dBm
-10 dBm
20 gBm
0 qBm
40 dém |
S 1 1 Y1 | N T Y | | ] | "
CF 2.48 GHz 30000 pts 790.0 ms/
[ i ] Ready (T ) s g
s

Date: 15.JUN.2019 05:35:20
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13. FREQUENCY SEPARATION

13.1. MEASUREMENT PROCEDURE

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

1. Span: Wide enough to capture the peaks of two adjacent channels.

2. RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust as necessary to best
identify the center of each individual channel.

3. Video (or average) bandwidth (VBW) = RBW.

4. Sweep: Auto. e) Detector function: Peak. f) Trace: Max hold. g) Allow the trace to stabilize.

Use the marker-delta function to determine the separation between the peaks of the adjacent channels.

13.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 6.2

13.3. MEASUREMENT EQUIPMENT USED
The same as described in section 6.3

13.4. LIMITS AND MEASUREMENT RESULT

CHANNEL LIMIT RESULT
CHANNEL SEPARATION
KHz KHz
Pass
CHO1-CHO2 999 >=25 KHz or 2/3 20 dB BW

TEST PLOT FOR FREQUENCY SEPARATION

Spectrum ':%?

Ref Level 10.00 dém Offset 2.00 d&2 @ RBW 30 kHz

o Att 20de SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
M2[1] -5.68 dBm
2.40298450 GHz
0 dBm )i ME[1] -5.72 dBm
Y EC
2.40198550 GHz
10 dBm W b A a i fo o2
L el [ e L VT
-20 dBm [J’l \“\\
-30 dBm / \
[ \‘"\nfj\—\,‘\l
i VAN
-70 dBm
-80 dBm:
Start 2.4 GHz 1001 pts Stop 2.405 GHz
Marker
Type | Ref | Trc X-value | Y-value | Function | Function Result |
M1 1 2.4019855 GHz -5.72 dBm
M2 1 2.4029845 GHz -5.68 dBm
A
. 15.06.2019
L I J Al l“““.. “ 05:51:22 //‘/:

Date: 15.JUN.2019 05:51:22

Note: The 7 /4-DQPSK modulation is the worst case and recorded in the report.

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2, No.1-4, Chaxi Sanwei Technial Industrial Park, Gushu,
Xixiang, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-75525234088 E-mail:agc@agc—cert.com Service Hotline:4000892118




®
A\GC Report No.: AGC00275190302FEQ3

Page 50 of 60

APPENDIX A: PHOTOGRAPHS OF TEST SETUP
RADIATED EMISSION TEST SETUP BELOW 1GHZ
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APPENDIX B: PHOTOGRAPHS OF EUT
ALL VIEW FO EUT

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT

FRONT VIEW OF EUT
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BACK VIEW OF EUT

LEFT VIEW OF EUT
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RIGHT VIEW OF EUT

OPEN VIEW OF EUT-1 (LEFT)
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OPEN VIEW OF EUT-2 (LEFT)

BATTERY OF EUT
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INTERNAL VIEW OF EUT-1 (LEFT)

BT
Antenna

INTERNAL VIEW OF EUT-2 (LEFT)

{1 [T,
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INTERNAL VIEW OF EUT-3 (LEFT)

OPEN VIEW OF EUT-1 (RIGHT)
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OPEN VIEW OF EUT-2 (RIGHT)

BATTERY VIEW OF EUT
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INTERNAL VIEW OF EUT-4(RIGHT)

BT
Antenna
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INTERNAL VIEW OF EUT-5 (RIGHT)
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INTERNAL VIEW OF EUT-6 (RIGHT)

-—-END OF REPORT----
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