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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 

 MIMO OTA (over the air) throughput 

 Multi-User (MU) MIMO and beamforming 

 Band steering 

 Data rate and channel adaptation 

 Airtime fairness 

 Quality of Experience 

 Roaming 

 Coexistence of Wi-Fi, LTE, Bluetooth, etc. 

 Router association capacity, forwarding 

rate and multi station throughput 

FEATURES & BENEFITS 

 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 Palôs 

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 

 

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 (CCI 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. 

 

 

 

 

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 ã ã 

MU-MIMO ã ã 

Throughput vs. range ã ã 

Throughput vs. range vs. orientation  ã 

Beamforming ã ã 

Throughput vs. interference ã ã 

Mesh  
 

ã 

Interoperability with real devices 
 

ã 

Roaming ã ã 

Monitoring and analysis ã ã 

Packet capture ã ã 

Traffic replay for Co Channel and 

Adjacent Channel Interference (ACI, CCI) 

ã ã 

Bluetooth, Radar and other interference  ã  

DFS (dynamic frequency selection) ã  

Multi-channel aggregate throughput ã ã 

Channel adaptation ã ã 

Data rate adaptation ã ã 

Roaming / band steering ã ã 

Receiver performance ã ã 

Association capacity ã ã 
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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. 

 

Figure 3:  Pal browser UI 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 octoScopeôs 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 multiPerfÊ developed by octoScope to send 

point-to-point, point-to-multipoint and multipoint-to-multipoint traffic. 

To help diagnose performance issues, the Palôs 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. 

 

Multiple Pals can form a multiPalÊ 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, octoScopeôs 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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