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1. AFFTH
1.1. FRIPEETH
(e P) AVL DITEST GmbH
oyt A-8020 Graz, AltePoststrasse 156, Austria
EREY g AVL DITEST GmbH
A& LA Redpine9113DiT
A &A15 RS9113DB
B Redpine Signals
1iFg R DC 3.3V
RN PCB Antenna
X WA E Refer to the table “Antenna List”
AR Auto
Antenna List
No.|Manufacturer Part No. Antenna Type Peak Gain
1 |Redpine Signals, Inc.|[RS9113 PCB Antenna 4.42dBi for 5 GHz
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1.2. FIRXE RBRP
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% 5GHz WLAN gl 347 4 2 = 4 5 PCB % & £ £ 5GHz & k> 11 * B4 8k =3 % (OFDM)
= ;% 802.11a: 6 — 54Mbps, 802.11n : 7.2-72.2Mbps using 20MHz channel % & % 21 5% > 473 36 ~
44 ~ 48 ~ 52 ~ 60 ~ 64 ~ 100 ~ 116 ~ 140 ~ 149 ~ 157 ~ 165 (802.11a/n-20MHZ) 4 iE # 5 PIEAFE -
i# 3 6Mbps (802.11a)¥ MCSO0 (802.11n)4k i% % 5 Bl:# @ﬁis?]%i FogRETWLRERELY -
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(2) 2 5B & 25 5 4T
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5.725~5.850GHz -
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<8>802.11a/n-20MHz + 3+ 24 # 1 ivdgsp, 1 (FAg#p 5 &5 ¢
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
Channel 36: 5180 MHz Channel 40: 5200 MHz Channel 44: 5220 MHz Channel 48: 5240 MHz
Channel 52: 5260 MHz Channel 56: 5280 MHz Channel 60: 5300 MHz Channel 64: 5320 MHz
Channel 100: 5500 MHz Channel 104: 5520 MHz Channel 108: 5540 MHz Channel 112: 5560 MHz
Channel 116: 5580 MHz Channel 120: 5600 MHz Channel 124: 5620 MHz Channel 128: 5640 MHz

Channel 132: 5660 MHz Channel 136: 5680 MHz Channel 140: 5700 MHz Channel 149: 5745 MHz
Channel 153: 5765 MHz Channel 157: 5785 MHz Channel 161: 5805 MHz Channel 165: 5825 MHz
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2.2.

RIFE AP o

Dynamic Frequency Selection (DFS) / CTR

Instrument Manufacturer Type No. Serial No Cal. Date
Spectrum Analyzer Agilent E4440A MY46185846  |Nov, 29, 2017
Vector Signal Generator Agilent E4438C MY49070137  |May, 2, 2018
Instrument Manufacturer Type No. Serial No
Splitter/Combiner (Qty: 2)  |Mini-Circuits ZFRSC-123-S+ SN331000910
Notebook Pc Hp HSTNN-155C CNU8476RVZ
CPQ511VT5870Q4X320MIBN
Notebook Pc Compaq CNUO0060M23
CN2Pa
8-WAY Power Divider JFW 50PD-647-SMA 517518
8-WAY Power Divider JFW 50PD-647-SMA
RF Cable (Qty: 4) GORE C86 N/A
ATT (Qty: 2) Mini-Circuits 15542 30912
ATT (Qty: 2) Mini-Circuits 15542 30909
RF Cable SUHNER SUCOFLEX 104 309180/4
RF Cable SUHNER SUCOFLEX 106 3474516
Splitter/Combiner (Qty: 2)  |Mini-Circuits ZFRSC-123-S+ SN331000910
Access Point XiRRUS XR300 X103502006E80
Notebook PC Dell M65 DYTKN1S
Software Manufacturer Function
Agilent Signal Studio for . ) )
pulse Building VV1.3.13.0 Agilent Radar Signal Generation Software
Agilent DFS_TEST . . .
Agilent Radar Signal Generation Software

V1.0.0.73
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Table 5 — Short Pulse Eadar Test Waveforms

Radar Pulse PRI Number of Pulses Mininmim | Mindmum
Type Width (usec) Percentage of | Number
{usec) Successful of
Detection Trials
0 1 1428 18 See Note 1 See Note
1
1 1 Test A 15 umique M1 60% 30
PRI values | 360 |
randomly selected | Roundup :
from the list of 23 (10-10°
PRI values in |L PRI . J
Table 5a .
Test B: 15 unique
PRI values
randomly selected
within the range
of 518-3066
i osec, with a
minimmm
increment of 1
L sed,
excluding PRI
values
selected in
Test A
2 1-5 150-230 23-29 50% 30
3 6-10 200-500 16-18 50% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 20% 120
Note 1: Short Pulse Radar Type 0 should be used for the detection bandwidth
test, channel move time, and channel closing time tests,

A minimum of 30 unique waveforms are required for each of the Short Pulse Radar Types 2 through 4. If more
than 30 waveforms are used for Short Pulse Radar Types 2 through 4, then each additional waveform must also
be unique and not repeated from the previous waveforms. If more than 30 waveforms are used for Short Pulse
Radar Type 1, then each additional waveform is generated with Test B and must also be unique and not repeated
from the previous waveforms in Tests A or B.

For example if in Short Pulse Radar Type 1 Test B a PRI of 3066 usec is selected, the number of pulses would

(19-10°)| .
be:Roundup] | =Roundup{17.2} = 18.

]_‘n
360 ) | mﬁﬂ )|

¥ 12F £ 27TF
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Table 5a - Pulse Repetition Intervals Values for Test A

Pulse Repetition Pulse Repetition Frequency Pulse Repetition

Frequency (Pulses Per Second) Interval

Number (Microseconds)
1 1930, & 518
2 1858. 7 538
d 1792.1 558
1 1730, 1 578
5 1672. 2 508
b 1618. 1 A18
7 1567. 4 ila]
8 1519. 8 658

1474. 9 678

10 1432.7 BYH
11 1492, 8 718
12 1355 738
13 1414, 3 758
14 1285. 3 178
15 1253.1 798
16 222. 5 818
17 11593, 3 Biad
18 1165, 6 858
19 11349 878
20 1113. 6 895
21 1089, 3 415
22 1066, 1 L]
23 J2h. 2 3066

The aggregate is the average of the percentage of successful detections of Short Pulse Radar Types 1-4.

Table 5a - Pulse Repetition Intervals Value

£ R G LRI L

Minimum

Pulse Chirp Percentage o

Radar Pulses Per ) ) PRI Minimum
Bursts Width Width of )
Waveform Burst (psec) Trials
(usec) (MH2) Successful
Detection
5 8-20 1-3 50-100 5-20 1000-2000 80% 30

The parameters for this waveform are randomly chosen. Thirty unique waveforms are required for the Long
Pulse Radar Type waveforms. If more than 30 waveforms are used for the Long Pulse Radar Type waveforms,
then each additional waveform must also be unique and not repeated from the previous waveforms.

¥ 13FE £ 27TF
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EEE R 1 N

Radar Pulse PRI Hopping | Pulses Per | Hopping | Minimum | Minimum
Waveform Width (usec) Sequence Hop Rate Percentage Trials
(usec) Length (kHz) of
(msec) Successful
Detection
6 1 333 300 9 0.333 70% 30

For the Frequency Hopping Radar Type, the same Burst parameters are used for each waveform. The hopping
sequence is different for each waveform and a 100-length segment is selected from the hopping sequence
defined by the following algorithm:

The first frequency in a hopping sequence is selected randomly from the group of 475 integer frequencies from
5250 — 5724 MHz. Next, the frequency that was just chosen is removed from the group and a frequency is
randomly selected from the remaining 474 frequencies in the group. This process continues until all 475
frequencies are chosen for the set. For selection of a random frequency, the frequencies remaining within the
group are always treated as equally likely.

¥4 FE £ 27TF
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F R % Type 0 % B for 5500 MHz

' Keysight Spectrum Analyzer - Swept SA

SENSE:INT]

g RL RF 50Q AC
Center Freq 5.500000000 GHz Jrig Dalay:13.00 ms
~, ) 1rig:Video

PNO: Fast ()
IFGain:High #Atten: 0 dB

Ref Offset -34.5 dB
Ref -54.50 dBm

|

Cener 5.500000000 GHz
Res BW 3.0 MHz

IMSG

#VBW 3.0 MHz

1

ALIGN AUTO

Avg Type: Log-Pwr

| 08:03:35 PM Apr26, 2018

Mkr1 30.91 ms
-64.50 dBm

5.500000000 GHz

CF Step
3.000000 MHz
Auto Man

| P
Freq Offset

0Hz
| P
Scale Type

Span 0 Hz

Sweep 50.13 ms (8001 pts) |

Slave Data Traffic Plot Result
Plot of Slave Traffic at 5500 MHz

e Keysight Spectrum Analyzer - Swept SA
(X [ R | cal SENSE:INT|

d RL R

.
Marker 1 12.2020 s

Trig: Free Run

PNO: Fast ~—»—
#Atten: 0 dB

IFGain:High

Ref Offset -34.5 dB
Ref -54.50 dBm

Center 5.500000000 GHz
Res BW 3.0 MHz

IMSG

VBW 3.0 MHz

EE=
Peak Search

NextPeak

Mkr1 12.20 s
-79.48 dDm I |

Next Pk Right|
e

Next Pk Left

Span 0 Hz
Sweep 16.00 s (8001 pts)

STATUS
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3.6. PREEFEBERLSE

&Rl ¥ & 0 Redpine9113DiT

F P4 41 5L ¢ RS9113DB B3R R P 1A A% & P (Channel Move Time)
W ROE EE B ERE 1267C

B Eop ¥ 1107# 047 27p BB AR 58 %

B B 5% T Mode 1: 802.11n-20BW

3F i # & p¢ & for Radar Test Signal 0 at 5500 MHz. ( 802.11n-20BW)

[ SENSE:INT] ALIGN AUTO __ [04:52:29 PM
Avg Type: Log-Pwr

PNO: Fast —»— 1rig: FreeRun
IFGain:High #Atten: 0 dB

Ref Offset 34.5 dB
___Ref -54.50 dBm

|
|
i

5.500000000 GHz
Center 5500000000 GHz ‘ ’ ' ] ' ‘ Span 0 Hz CF Step
#VBW 3.0 MHz Sweep 16.00 s (8001 pts) 3.000000 MHz
Auto Man
MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 A T T e e | 0 |
F (1 t] — 1072s| 6463dBm| | ]
- D S i ER— ] Freq Offset
4 ] e
5 I -
6 I
7 ]
8 ] Scale Type
9 ]
10 ] -
11 N O S E— =
MSG STATUS
BIRIE P ERES L E %
A i A5 B0 pER 0.434 %) 10 4L
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& el 4 2] % RS9113DB

% OB OB MR

Bl @ op #1107 & 04 7
B R B 5% ¢ Mode 1: 802.

Bl F 78 P L (M B B @45 pF & )Channel Closing Transmission Time

* B
27 p * B

11n-20BW

B R 26T
& B 158 %

EE WP @ﬁ]ﬂ*ﬁ’.’ for Radar Test Signal 0 at 5500 MHz.( 802.11n-20BW)

Center Freq 5.5000

ww Keysight Spectrum Analyzer - Swept SA
g RL RE__ [50Q AC

==

[ SENSE:INT] ALIGN AUTO

C |
00000 GHz

PNO: Fast —»— 1rig: Video
IFGain:High #Atten: 0 dB

Avg Type: Log-Pwr

Sban 0 Hz

Sweep 600.0 ms (8001 pts) 3.000000 MHz
Auto Man

MKR MODE TRC| SCL| X b & FUNCTION FUNCTION WIDTH FUNCTION VALUE
W A201t1A) 2000msiia) 463348 | TR
Y F (1 t] — 2408ms| _6469dBm| | ] EREG
3 ]
a0 ] 0Hz
5 I -
6 N | —
7 ]
8 ] Scale Type
9 ]
10 ] :
11 | I R — — Lin
MsG .1 File <PICTURE.PNG> saved STATUS |
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W R OB ME B E R 26T

Bl E op #0107 #0407 27 p * B R R 58 %

Bl i 74 0 Mode 1: 802.11n-20BW

30 4~ 4 # ¥ ik * # F (Non-Occupancy Period) for Radar Test Signal 0 at 5500 MHz ( 802.11n-20BW)

Keysnght Spectrum Analyzel
0 RL R [ SENSE:INT] ALIGN AUTO
Center Freq 5. 500000000 GHz Avg Type: Log-Pwr
PNO: Fast —»— T1rig: FreeRun
IFGain:High #Atten: 0 dB

Ref Offset 34.5 dB
___Ref -54.50 dBm

|
|
i)
oo
|
|
!
!

Center 5500000000 GHz ‘ ' ] ' ‘ Span 0 Hz p
#VBW 3.0 MHz Sweep 2.020 ks (8001 pts) 3.000000 MHz
MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ [N
1 m-n——— I—
P F (1 t] — b59ses| BAsidBm| | | |
3 ] Freq Offset
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5 I -
6 I
7 I
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10 R -
11 I O Y W — |7 =
MSG STATUS
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