octoScope

The Pal Wi-Fi Test Instrument

The Pal® is a versatile Wi-Fi wave 2 test instrument that functions as an
expert analyzer, traffic partner, virtual station emulator and a load generator
for testing throughput, capacity and device functionality.

A highly controllable instrument, the Pal® functions as a station (STA), virtual stations (vSTAS), access
point (AP), traffic generator, load generator, sniffer and an expert monitor for tests such as throughput,

forwarding rate, roaming, mesh/IoT, band steering and more. The Pal can be used in the controlled RF
environment of the octoBox wireless testbed or as a stand-alone instrument.

TEST APPLICATIONS
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Pal datasheet

MIMO OTA (over the air) throughput
Multi-User (MU) MIMO and beamforming
Band steering

Data rate and channel adaptation

Airtime fairness

Quiality of Experience

Roaming

Coexistence of Wi-Fi, LTE, Bluetooth, etc.
Router association capacity, forwarding
rate and multi station throughput

FEATURES & BENEFITS

4+

4+

+1.978.222.3114

802.11a/b/g/n/ac operation in the 2.4 and 5
GHz bands, licensed DSRC band
Integrated endpoints for automated
throughput testing: iperf2, iperf3, multiPerf,
AT4-Agents and IxChariot

Programmable channel frequency, channel
width (20, 40, 80, 80+80, 160 MHz), MCS
(modulation coding scheme) and WMM
(Wi-Fi multi media) priority

Convenient Ethernet/PoE power and
control interface, filtered for isolation
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The Pal is an embedded Linux Yocto device powered and controllable via its Ethernet port. The Pal’s
computing platform is based on a powerful quad-core 2 GHz Intel Atom in addition to a dedicated
processor for the radio and protocol-specific functions.

There are 3 models of the Pal, determined by its radio card: Pal-245 dual band (2.4/5 GHz) wave 1,
Pal-24 2.4 GHz wave 2 and Pal-5 5 GHz wave 2. Table 1 shows the capabilities the Pal vs. model.

Table 1: Summary of Pal capabilities

Pal-245 Pal-24 Pal-5
2.4/5 GHz 3x3 radio 2.4 GHz 4x4 radio (wave 2) 5 GHz 4x4 radio (wave 2)
QCA9880 3x3 80 MHz QCA9984 4x4 40 MHz QCA9984 4x4 160 MHz
MIMO-OTA v v !
MU-MIMO v
Beamforming v \
Channel width 20/40/80 MHz 20/40 MHz 20/40/80/80+80/160 MHz
AP v v !
STA (client) v v \
Virtual STA, vSTA 32 32
Traffic replay v
Monitoring v \ \
Wireshark captures v \ \
2.4 GHz v v
5 GHz v v

Based on the latest 802.11ac chipsets and with fine controls at the firmware and driver level, the Pal can

function as a real device or as a precision test instrument. For example, to test band steering, the Pal
can function at a set data rate, bandwidth and number of streams. You can set its WMM priority and
configure it to function as any legacy device.

To test receiver sensitivity, the Pal can operate at a fixed modulation coding scheme (MCS).

The Pal can also function as a real-time analyzer to show you adaptation behavior of modern Wi-Fi
systems. The Pal can monitor and plot RSSI, data rate, # streams, channel width and other physical
layer information. It can also capture packets and save them as PCAP files viewable in Wireshark and

other sniffers.

To test access point (AP) performance or to emulate a realistic network with multi-station traffic, the Pal

can emulate up to 32 virtual stations (vSTAS) using the optional vSTA software.
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To emulate in-range networks that contribute to co-channel and adjacent channel interference (CCIl and
ACI), the Pal can replay saved PCAP files in a special replay mode without requiring association to
transmit this traffic load.

PAL BASED OCTOBOX TESTBEDS

The Pal enables compact yet powerful testbeds where it can run a range of automated tests. See below
the block diagrams of two standard octoBox testbeds, STACK-BENCHTOP and STACK-SNB
(SmallNetBuilder.com) and a table that summarizes tests supported by each of these testbeds.

Legend:

B 4 SMAconnectors
—— 4 RF cables

Eﬁ BOX-26 # quadAtten
- 4x4 MIMO 1:4 Splitter
_ <t~ 4x4 high gain antenna module

Figure 1: STACK-BENCHTOP testbed (photo above, block diagram below)
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Figure 2: STACK-SNB testbed (photo above, block diagram below)
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Table 2: Tests supported by STACK-BENCHTOP and STACK-SNB testbeds

STACK-BENCHTOP STACK-SNB

<

MIMO-OTA N

MU-MIMO N

Throughput vs. range \

Throughput vs. range vs. orientation

Beamforming

Throughput vs. interference

Mesh

Interoperability with real devices

Roaming

Monitoring and analysis

Packet capture

< | 22| 2| 2| 2| 2 2 22| 2| 2| <

< | 2| 2| <

Traffic replay for Co Channel and
Adjacent Channel Interference (ACI, CCI)

Bluetooth, Radar and other interference

DFS (dynamic frequency selection)

Multi-channel aggregate throughput

Channel adaptation

Data rate adaptation

Roaming / band steering

Receiver performance

< | 2 2| 2| 2| 2| 2| <
< | 2 22| 2| < <

Association capacity
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USER INTERFACE

The Pal is controllable via a browser-based user interface and an open API (applications programming
interface). The API enables you to automate and easily sequence through important performance tests in
the ideal conditions and in the presence of controllable impairments. You can use C/C++, Python or any
other scripting language to create lengthy automated test sequences.

") octoBox personal testbe. X | IO iGen X ') NETGEAR Router R7800 X / O [26.4)Pal-5 x dv e = a >
< C | ® Not secure | 169.254.26.4/rad e
Pal-5 o e o
Radio 1 Global Configuration (e | Control RSSI - (-21 dBm) Data RSS! Chains [0-3] - ( -95 .95 .95 .95 dBm)
RSS| -O- RS O-Cho -O-C Ch2 Ch3
Mode Station . = 0
o -20
Stations Count | 4 s “ 40 ~\ Y /—
] 60 Y \ |/ \
802.11 Interface 00 —
11441 AM LI4STAM 1IS01AM 11614 AM IS44AM  TISSZAM T160SAM LIGI4AM  1:16:20 AM
Channel Width
Congestion - (0 %) Throughput - {0 Mb/s)
Primary Channel
Congestion {O- Congestion Downlink O~ Downlink 0O~ Uplink
Guard Interval Short v = -
Mecs Adapt v 3 ‘-= \
Max. MIMO Streams | 4 v R e
s A AN = \
Priority (WMM) Best Effort v T431AM 10447 AM L1S09AM TIS31AM TISS9AM 11622 AM 11431 AM  114:4ATAM 11S09AM 11S31AM LISSSAM  1:16:22 AM

MU MIMO
Channel: [36 40 44 48] BSSID: 10:da:43:14:b1:c2 4 of 4 Associated
Beamforming
Interface  Bandwidth Sweams  WMM Tx Power RSSI Tx Rate Rx Rate Actions
Roam Theeshold Best Effot dB 0 dBm Mb. rd Lol
Roam Target Threshold E s l
Best Effort 0d8 B Mby Mbr's 4 abil
Enable Specific BSSID Best Effort 0 JdE dBm Mb's Mb/'s r4 |ohed
Specify BSSID
Best Effort 0dB o8 Mb's 4 Lated
Method Forced Preferred

Figure 3: Pal browser Ul screenshot showing settings on the left and a list of vSTAs
and their settings and statistics on the right

VIRTUAL STATION EMULATION FOR LOAD TESTING

The Pal can emulate up to 32 virtual stations, vSTAs. Each vSTA can run its own IP traffic session via a
traffic endpoint specifically instantiated for each vSTA.

For throughput measurements, the Pal supports octoScope’s multiPerf, iperf2, iperf3, IxChariot and AT4
traffic endpoints. The octoBox software automates throughput vs. range and throughput vs. range vs.
orientation tests with expert analysis around iperf3 based multiPerf™ developed by octoScope to send
point-to-point, point-to-multipoint and multipoint-to-multipoint traffic.

To help diagnose performance issues, the Pal's expert analysis includes plots of throughput with the
corresponding RSSI (per TX/RX chain), data rate, MCS, # MIMO streams, bandwidth and congestion.
Analysis is available per vSTA.
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Each vSTA can be set to a specific 802.11a/b/g/n/ac standard with unique settings for # streams, MCS,
WMM priority, TX power and channel bandwidth.

Siatus: Associated BSSID: 04:f0:21:20:10:85 Chanmnel: [36 40] 5 of 5 Associated
MAC I IP Interiace Bandwidth Streams Tx Power R&3I Tx Rate R= Rate Actions
[ TO-B3D 24 dBm 20 dBm 200 Mb's 00 Mb's L [slal
=4 3 F. 24 dBm 1 W T3 Mbv's F4 il
[ ac 24 d&m 15 dBm 1170 Miv's 1170 Mivs 4 [shal
(=4 20 3 Best Effort 24 dBm -18 dBm 218 Mb's 218 Mb's F4 ol
[ Eeat Effort 24 dBm -18 dBm 150 Mb's 150 Mb's 4 Lalel

[# - Edit [£): Sawe 3 :Cancel [ :Assoclated %: Scanning [: Disassociated

Multiple Pals can form a multiPal™ subsystem to create a scalable wireless MIMO-OTA testbed with
traffic load from up to 16 physical radios each with 32 vSTA virtual stations. The testbed can easily scale
to 16 Pals and beyond via, for example, octoScope’s 1:4 MIMO splitters and 4 MIMO antenna arrays, as
shown below.

Each group of Pals can have its own angle of arrival with respect to the DUT inside the octoBox to
create real-life test scenarios reflecting spatial diversity of stations in the testbed. The Pals can also be
made to roam via programmable attenuators in an octoBox test topology such as the STACK-SNB that
is set up for multi-AP or AP-extender systems.

A multiPal can generate or analyze multi-channel traffic to test router association capacity, throughput
performance and ability to function in congested Wi-Fi environments.
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The 1:4 MIMO RF splitter/combiner shown below feeds 4 antennas inside the octoBox:

«— camera

Filtered data
ports (Ethernet,
USB, etc. l

x e AW el

E;ub 6 GHz test

antennas

[ Plastic rails and hardware

[ Plastic turntable
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MONITOR MODE - PAL AND IGEN

In Monitor mode, the Pal or iGen is set to a specific channel to monitor and list all the stations seen on that
channel and a summary of their transmissions as shown (RSSI, MCS, streams, channel width, etc.).
Channel 124 (5620 MHz) v

¢ Control
Packet Filter v/ Data
v/ Management

e o e

Detected Devices

MAC Address RSSI (dBm) MCS (Data rate) Spatial Streams Channel Width (MHz) Guard Interval Packets Received

E4:F4:C6:14:DF:9C -12 2 (21.7 Mbps) 1 20 Short 883

Figure 4. Pal or iGen browser Ul showing the Monitor mode summary screen

Double-click on any MAC address in the summary screen shown above, and you will see a real-time plot of
statistics vs. time for the selected device, plotted at 1 second intervals, as shown below.
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vl ‘0
280 — 2
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MIRSSI (dBm) M Rate (Mbps) ¥ MCS treams M BW

Figure 5: Monitor plots displaying RSSI, MCS, # of streams & bandwidth vs. time
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TRAFFIC REPLAY — PAL AND IGEN
Traffic replay mode is available in the Pal and iGen. You can load a standard PCAP file, used by sniffers
such as the Wireshark and replay the captured traffic.

Playback File single_ TCPPacket_3128B.pcap v

Inter-Packet Gap 100 Hsec v
Opsec minimum

The PCAP files can contain one or more captured packets and these packets can be replayed with a
controllable packet gap, priority, MCS and other parameters.

In addition to traffic replay, octoScope’s iGen interference generator also generates ON/OFF Keying (OOK)
waveforms, such as frequency hopping Bluetooth waveforms, radar for testing DFS, etc. Refer to the iGen
datasheet for further details.

Traffic interference Waveform interference

System @ Traffic @ Capture ® Waveform File Manager Bluetooth Low Energy

t
ocroScope Help Microwave Oven
Baby Monitor
Traff Capture | 802.11 FHSS
802.11 Interface 802.11ac v @Dtc ™ @ Capiis ZigBee
Custom CSV File
Pulse
Channel width 80 MHz v Interference Type , ,
Frequency Sweep
Guard Interval Short v
Attenuation 0
MCS (Mbps) 0(32.5Mbps) |v| 0to 60 dB
Primary Channel 124 (5620 MHz) [V s Frequency 5625
500 to 6000 MH2z
Secondary Channel 116, 120, 128
Input file 20_TCPPackets ;| V|
Play Mode Loop until <stop> V|
Inter-Packet Gap 0 psec v
Attenuation 0

0dB to 63dB
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THE PAL’s BENEFITS

The Pal’s key benefit is its ability to function as both a real device
for real-life testing and as a test instrument for precision radio Pal’s key benefit is its ability

testing and expert analysis. ]
g P y to function as both a real

For example, to measure receiver sensitivity, the Pal can operate device for real-life testing and

at a fixed MCS to measure throughput vs. path loss for each MCS. )
as a test instrument for

To qualify MCS adaptation behavior of devices under test, the Pal precision radio testing and
can function as a real, adaptable device and monitor DUT (device

under test) behavior. expert analysis.

To test fairness of access, the Pal can be configured to operate at

any WMM priority. When the airlink is oversubscribed and identical traffic is sent from the Pal and the DUT
in the completely quiet and controlled octoBox environment, throughput will be equal when WMM priorities
are equal.

THE BENEFITS OF THE OCTOBOX PERSONAL TESTBED

The octoBox® wireless personal testbed, incorporating the Pal and iGen instruments, offers three
important benefits and enables you to:

Reduce test time from weeks to Complete isolation and repeatable RF environment

hours minimizes time-consuming open-air testing. Test
automation accelerates data collection and improves test
coverage and product quality.

Demonstrate highest achievable Ideal MIMO environment for highest possible throughput.
performance Supports latest technologies, such as 160 MHz 802.11ac,
802.11ax, MU-MIMO, beamforming, and beyond.

Demonstrate handling real-world Programmable range of condition from best MIMO
challenges environment to challenging real-life impairments

To learn more, view our instructional videos featuring the octoBox test configurations.
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PAL BROWSER AND APl SOFTWARE CONTROLS

Table 3: PAL-245 station mode controls

PAL-245 GUI Values AP
Station
802.11 interface 802 11ae R 11a/bl/g/n/ac
802.11a =
802.11b
802.11g

802.11n
802.11ac

Mode Station/Access

‘ Station v _
Point

Access Point

Number of
Stations

Channel Width 80 MHz v Adapt, 20, 40,

Adapt 80 MHz
20 MHz
40 MHz

Primary 36 (3180 MHz) v <802.11
- 3

Channel %0 (3200 Mhiz) interface

44 (5220 MHz) 3

48 (5240 Mit2) dependent list>

52 (5260 MHz)

56 (5280 MHz)

G0 (5300 MHz)

64 (5320 MHz)

100 (5500 MHz)

104 (5520 MHz)

108 (5540 MHz)

112 (5560 MHz)

116 (5580 MHz)

120 (5600 MHz)

124 (5620 MHz)

128 (5640 MHz)

132 (5660 MHz)

136 (5680 MHz)

140 (5700 MHz)

144 (5720 MHz) -
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Guard Interval

Adapt

Long

i

Adapt, Short,
Long

DHCP

MCS Adapt <802.11
interface and
? # streams
2 dependent
3 list>
4
.
=
10
11
12
13
14
15
18
17
18
Max MIMO K " 1,2,3
3
Priority (WMM) Best Effort r Background,
LT Best Effort,
:ﬁf: Video, Voice,
[ No Back-off No Back-off
SSID NETGEART78-5G User entry
Security | None v None, WPA,
Al WPA2, Mixed
WPA2
Mixed
Security blackspider125 User entry
Password
IP Mode ) DHCP or Static
Static v
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IP Address 192.168.15.151 User entry IP
address
IP Subnet Mask 255,255 255.0 User entry

subnet mask

Table 4: PAL-245 Access Point mode controls

PAL-245
Access Point

GUI

Values

API

802.11 interface

802.11ac M

| g02.11a o
802.11b
802.11g
802.11n

11a/bl/g/n/ac

Mode

Station v

Access Point

Station/Access
Point

AP Bridge Mode

Disable v

Enable
Disable

Enable or Disable

Channel Width

20, 40, 80 MHz

Primary Channel

128 (5640 MHz)
"1 (2412 MHz)

2 (2417 MHz)

3 (2422 MHz)

4 (2427 MHz)

5 (2432 MHz)

6 (2437 MHz)

7 (2442 MHz)

9 (2452 MHz)

10 (2457 MHz)

11 (2462 MHz)

36 (5180 MHz)

40 (5200 MHz)

44 (5220 MHz)

48 (5240 MHz)

52 (5260 MHz)

56 (5280 MHz)

60 (5300 MHz)

64 (5320 MHz)

100 (5500 MHz)

<802.11 interface
dependent list>

14 | Pal datasheet

www.octoscope.com



http://www.octoscope.com/

Guard Interval

Adapt, Short,
Long

MCS

Adapt

0(32.5 Mbps)
1 { 85 Mbps)
(97 5 Mbps)
( 130 Mbps)

( 195 Mbps)

( 260 Mbps)
(292.5 Mbps)
( 325 Mbps)

{ 390 Mbps)

(

2
3
4
5
6
7
8
9(433.3 Mbps)

<802.11 interface
and # streams
dependent list>

Max MIMO
Streams

-
-

|

1,23

Playback File

16_TCPPackets.pcap v

No playback '
single_TCPPacket_3128B.pcap
| 16_TCPPackets.pcap |

User selection
from drop down
list of pcap files

Inter-Packet Gap 100 psec v User entry <1..>
usec, msec
Priority (WMM) Best Effort v Background, Best
d Effort, Video,
Ve Voice, No Back-
No Back-off off
SSID NETGEART8-5G User entry SSID
Security | None v None, WPA,
o WPA2, Mixed
WPA2
Mixed
Security blackspideri25 User entry
Password password
IP Mode | static v Static
IP Address 192.168.15.151 User entry IP

address
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Max aggregate

1048575

User entry

frame size <1...1048575>
Beacon 100 : User entry
Interval (ms) <40...2000>
Fragmentation 2346 : User entry
threshold <256...2346>
RTS/ICTS 2347 s User entry
threshold <0...2347>
Table 5: Pal-5 station mode controls
Pal-5 GUI Value API
Station
802.11 | s02.ttac g 11a, n, ac
Interface e
Mode ‘ Station ’ Station
Access Point
Number of ‘ 1 . User entry
Stations - <1...32>
Channel Width ‘ 80 MHz v Adapt, 20, 40, 80,
160, 80+80 MHz
160 MHz
80+80 MHz
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Primary
Channel

36 (5130 MHz)

Scan
36 (5180 MHz)
40 (5200 MHz)
44 (5220 MHz)
3 (5240 MHz)
2 (5280 MHz)
6 (5220 MHz)
60 (5300 MHz)
84 (5320 MHz)
100 (5500 MHz
104 (5520 MHz)
108 (5540 MHz)
112 (5560 MHz)
116 { 0 MHz)
120 (5600 MHz)
124 (5620 MHz)
128 (
132 (
138 |
140 (

n

LA 'S

o, ;

(
[T s N

o
(=}

Mmoo,

Scan, channel # in
the 5 GHz band

Guard Interval

Short v
Adapt

Long

Adapt, Short, Long

MCS(Mbps)

|' Adapt v

Adapt

0(32.5 Mbps)
1 (65 Mbps)
2 (97.5 Mbps)
3 (130 Mbps)
4 (195 Mbps)
5 ( 260 Mbps)
6 (202.5 Mbps)
7 ( 325 Mbps)
8 (390 Mbps)
9(433.3 Mbps)

Adapt, 0...9, data
rate is # streams
dependent

Max MIMO
Streams

1,2,3,4

Priority(WMM)

Best Effort s

| Background
Best Effort

Video

Voice
| No Back-off

Background, Best
Effort, Video,
Voice, No Back-off

Roam
Threshold

User entry in dBm
<-95...0>

Roam using

| RSSI v

| Link Rate

Link Rate, RSSI

MU_MIMO

| Enable v

Disable

Enable, Disable
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255.2565.255.0

SSID NETGEARTS-5G User entry SSID of
the AP
Security | None v None, WPA,
o WPA2, Mixed
WPA2
Mixed
Security blackspider125 User entry password
Password
IP Mode ‘ Static . Static,DHCP
DHCP
IP Address 192.168.15.151 User entry IP
address
Subnet User entry subnet

mask

Table 6: Pal-5 Access Point mode controls

Pal-5 GUI Value API
Access

Point

802.11 | s02.11ac . 11a, n, ac

Interface e

AP Bridge _ Disable r Enable, Disable

Mode

Channel Width

20, 40, 80, 160,
80+80 MHz
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Primary
Channel

36 (5180 MHz) v

36 (5180 MHz) N

40 (5200 MHz)
44 (5220 MHz)
48 (5240 MHz)
52 (5260 MHz)
56 (5280 MHz)
80 (5300 MHz)
64 (5320 MHz)
100 (5500 MHz)
104 (5520 MHz)
108 (5540 MHz)
112 (5560 MHz)
116 (5580 MHz)
120 (5600 MHz)
124 (5620 MHz)
128 (5640 MHz)
132 (5660 MHz)
136 (5630 MHz)
140 (5700 MHz)

Channel #in the 5
GHz band

gap

144 (5720 MHz) -
Guard Interval | Short v Adapt, Short, Long
Adapt
meg—
MCS(Mbps) | Adept v Adapt, 0...9; data
- . .
4 (_5 e rate is a function of
1(85 Mbps) # streams
2 (97.5 Mbps)
3 (130 Mbps)
4 (195 Mbps)
5 ( 260 Mbps)
6 (292.5 Mbps)
7 (325 Mbps)
8 ( 390 Mbps)
9 (433.3 Mbps)
Max MIMO 1 v 1,234
Streams 5
3
4
Priority(WMM) Best Effort v Background, Best
| Background H
Sl Effprt, Video,
&d[j: Voice, No Back-off
| No Back-off
MU_MIMO | Enadle ’ Enable, Disable
%H
Playback File No playback v User to select a
preloaded PCAP
file for replaying
traffic to emulate
ACI, CCI
Inter packet 100 usec v User entry <1..>

usec, msec
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SSID

NETGEARTS-5G

<user input SSID

g:ﬂ!g
-

of the AP>

Security | None v WPA WPA2,Mixed

WPA ‘

WPA2

Mixed
Security blackspider125 Characters and
Password numerical values
IP Mode | static " Static
IP Address 182.168.15.151 <user input IP

address>
Max 1048575 <user input
aggregated 1...1048575>
frame size(1 to
1048575
bytes)
Beacon 100 : <user input
Interval (40 to 40...2000>
2000 ms)
Fragmentation 2346 : <user input
threshold(256 256...2346>
to 2346 bytes)
RTS/ICTS 2347 s User entry
threshold (0 to <0...2347>
2347 bytes)
Table 7. vSTA settings

VvSTA GUI Value API
802.11 Interface 11a, b, g, n, ac;
interface Pal dependent
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Bandwidth

Adapt, 20, 40, 80,
160, 80+80 MHz;
Pal dependent

Streams

1, 2, 3, 4; Pal
dependent

WMM

Auto
Background

Best Effort

Auto, Background,
Best Effort, Video,
Voice

TX power

-26dB to 0dB

Table 8: Monitor mode controls

Monitor

GUI

Value

API

Mode

Monitor

File Capture

Monitor

21 | Pal datasheet
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Packet filter

¥ Control

PacketFiter © Data

Check the types of
packets to process

40 (5200 MHz)
44 (5220 MHz)
43 (5240 MHz)
52 (5260 MHz)
56 (5280 MHz)
60 (5300 MHz)
64 (5320 MHz)
100 (5500 MHz)
104 (5520 MHz)
108 (5540 MHz)
112 (5560 MHz)
116 (5580 MHz)
120 (5600 MHz)
124 (5620 MHz)
128 (5640 MHz)
132 (5680 MHz)
138 (5680 MHz)
140 (5700 MHz)
144 (5720 MHz) .

¥ Management

Channel 20 MHz v 20, 40, 80, 160,
Width 20 MHz 80+80 MHz; Pal

40 MHz dependent

80 MHz

180 MHz

80+80 MHz
Primary 38 (5130 MHz) v | Channel #in 2.4 or
Channel 5GHz band; Pal

dependent

Table 9: File Capture mode controls

File
Capture

GUI

Value

API

Mode

Monitor v

File Capture

File Capture

Headers
Only

Headers Only ¥

Check for saving
headers only with
no packet payload
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43 (5240 MHz)
52 (5280 MHz)

56 (5230 MHz)

80 (5300 MHz)

84 (5320 MHz)

100 (5500 MHz)

104 (5520 MHz)

108 (5540 MHz)

112 (5560 MHz)

116 (5530 MHz)

120 (5800 MHz)

124 (5620 MHz)

128 (56840 MHz)

132 (5680 MHz)

138 (5830 MHz)

140 (5700 MHz)

144 (5720 MHz) ¥

Channel 20 MHz v 20, 40, 80, 160,
Width pe 80+80 MHz

40 MHz

80 MHz

160 MHz

80+80 MHz
Primary 38 (5180 MHz) v | Channel #in the
Channel 2.4 0r 5 GHz

40 (5200 MHz) bands; Pal

44 (5220 MHz) dependent
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PAL SPECIFICATIONS

Parameter Specification |
Frequency All 5 GHz international 802.11 channels 20/40/80/80+80/160 MHz wide; Wi-Fi
channels operation on 20 MHz wide DSRC channels 173, 177, 181 and 40 MHz wide DSRC

173/177 channel combo

Traffic endpoints

multiPerf, iperf2, iperf3, AT4-Agent and IxChariot

RF connectors

4 SMA connectors for up to 4x4 MIMO operation

Programming

Ethernet

Power

Power over Ethernet (same cable as programming and control); optional power
adapter; 15W max

Dimensions T
1.6” (4 cm)
- 11.7” (30 cm) "
IO.S" (1cm)
4” (10 cm)
TX power MCS, # stream, frequency and channel width dependent
Processor Intel Atom quad core, 2 GHz clock, L2 cache 2 MB, DRAM: dual channel 8GB
subsystem onboard DDR3L with 1333 MT/s
CONTACT
octoScope octoScope
305 Foster Street 780 Montague Expressway
Littleton, MA 01460 Building 1
Tel: +1.978.222.3114 San Jose, CA

sales@octoscope.com

Tel: +1.408.888.0478
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