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57 ABSTRACT

A radiofrequency frontend device includes a transceiver
configured to transmit and receive electromagnetic radiation
in a Millimeter wave (mmWave) radio frequency (RF)
spectrum. One or more application programming interface
(AP]) interface devices are configured to receive API calls
from a remote source. A processor is coupled to the one or
more API interface devices and the transceiver. The radiof-
requency frontend device also includes a memory compris-
ing programmed instructions stored in the memory. The
processor is configured to execute the programmed instruc-
tions stored in the memory to receive one or more API calls
from the one or more API interface devices for monitoring
or controlling the transceiver and execute one or more
monitor or control functions for the transceiver based on the
received API calls from the remote source. A method of
making a radiofrequency frontend device is also disclosed.
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API DRIVEN REMOTE RADIOFREQUENCY
FRONT END DEVICE AND METHODS OF
USE THEREOF

[0001] This application claims the benefit of Provisional
Patent Application Ser. No. 63/104,706, filed Oct. 23, 2020,
which is hereby incorporated by reference in its entirety.

FIELD

[0002] This technology generally relates to radiofre-
quency frontend devices, and in particular, to application
programming interface driven millimeter wave radiofre-
quency frontend device and methods of making and use
thereof.

BACKGROUND

[0003] As networking equipment becomes more software
defined and software independent, the evolution of software
defined networks (SDN) is changing the topology of high
speed communications systems. For various network equip-
ment types, control and management is administered sepa-
rately from the hardware with central controllers allowing
for easier configuration and administration. Wireless com-
munications links are used for both access and backhaul
where fiber and cable are not available. Traditionally, the
wireless terminal had its own network controller and, in
some cases, its own Ethernet switch. This put the wireless
link terminal into the category of an independent network
element. As such, a network element requires special soft-
ware interfaces for the network controller or switch with its
unique set of management information bases (MIBs) and
unique graphical user interface (GUI) for integration into the
central network management system. Not only did this place
an additional software development burden on the network
administrator, but it also forced the wireless terminal to have
a larger physical footprint, dissipate more power, and cost
more to manufacture.

[0004] Millimeter wave (mmWave) radio frequency (RF)
spectrum allows huge bandwidths due to the frequencies of
operation in the 30 to 300 GHz extremely high frequency
(EHF) portion of the radio spectrum. Wireless communica-
tions systems that make use of these EHF frequencies can
achieve multi-gigabit data transport that compliments cable
and fiber based networks. With the advent of lower cost
mmWave semiconductor packaging technologies, along
with integration of simple digital control and monitoring of
fundamental wireless radio key parameters, such as setting
RF gain and RF frequency, and monitoring of transmitter
power and modulation characteristics, digital management
of'a wireless radio can be greatly simplified. Leveraging full
duplex system design allows very low latency wireless
connectivity, which for the emerging networks supporting
high speed data and voice in 5G and 6G is critically
important.

SUMMARY

[0005] One aspect of the present technology relates to a
radiofrequency frontend device. The radiofrequency fron-
tend device includes a transceiver configured to transmit and
receive electromagnetic radiation in a Millimeter wave
(mmWave) radio frequency (RF) spectrum. One or more
application programming interface (API) interface devices
are configured to receive API calls from a remote source. A
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processor is coupled to the one or more API interface
devices and the transceiver. The radiofrequency also
includes a memory comprising programmed instructions
stored in the memory. The processor is configured to execute
the programmed instructions stored in the memory to
receive one or more API calls from the one or more API
interface devices for monitoring or controlling the trans-
ceiver and execute one or more monitor or control functions
for the transceiver based on the received API calls from the
remote source.

[0006] Another aspect of the present technology relates to
a method of making a radiofrequency frontend device. A
transceiver configured to transmit and receive electromag-
netic radiation in a Millimeter wave (mmWave) radio fre-
quency (RF) spectrum is provided. One or more application
programming interface (API) interface devices configured to
receive API calls from a remote source are also provided. A
processor is coupled to the one or more API interface
devices and the transceiver. A memory comprising pro-
grammed instructions stored in the memory is provided. The
processor is configured to execute the programmed instruc-
tions stored in the memory to receive one or more API calls
from the one or more API interface devices for monitoring
or controlling the transceiver and execute one or more
monitor or control functions for the transceiver based on the
received API calls from the remote source.

[0007] The present technology provides a number of
advantages including providing a lower complexity full
duplex wireless radio design that is driven by API calls
received through a dedicated interface and thus does not
need to perform any network functionality. This reduces the
size and power requirements for the radio device, which
allows the device to be employed in a number of applica-
tions that require a small footprint millimeter radio device.
Further, the wireless terminal can be operated remotely
without the need for the remote source to interface with any
specific networking applications for communicating with
the radio device. Thus, the wireless terminal can be easily
introduced into an SDN, for example.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a block diagram of an environment
including a plurality of exemplary application programming
interface (API) driven radiofrequency frontend devices of
the present technology.

[0009] FIGS. 2A and 2B are top and side views of physical
layouts of one of the exemplary API driven radiofrequency
frontend devices having dedicated API interfaces as shown
in FIG. 1.

[0010] FIG. 3 is a block diagram a portion of the exem-
plary API driven radiofrequency frontend device shown in
FIG. 2.

[0011] FIG. 4 is an illustration of the API driven radiof-
requency frontend device of the present technology operat-
ing as a full duplex link with another radiofrequency device.

DETAILED DESCRIPTION

[0012] An environment 10 including a first set of appli-
cation programming interface (API) driven radiofrequency
frontend devices 12(1)-12(n) and a second set of API driven
radiofrequency frontend devices 14(1)-14(n) is illustrated in
FIG. 1. The first set of the API driven radiofrequency
frontend devices 12(1)-12(n) have dedicated API interface



US 2022/0132352 Al

devices, as described in further detail below. The first set of
API driven radiofrequency frontend devices 12(1)-12(n) are
coupled to one or more remote source(s) 18(1)-18(n)
through communication network(s) 20. In one example, the
remote sources 18(1)-18(n) are part of a software defined
network (SDN) network management system. The first set of
API driven radiofrequency frontend devices 12(1)-12(n)
(with dedicated API interface devices) are configured to
receive API calls from the remote source(s) 18(1)-18(n)
through the dedicated API interface devices, as described in
further detail below, and execute one or more monitor or
control functions for a transceiver of the API driven radiof-
requency frontend devices based on the received API calls
from the remote source(s) 18(1)-18(n), as described below.
The second set of the API driven radiofrequency frontend
devices 14(1)-14(n), which do not have dedicated API
interface devices, are coupled to the first set of the API
driven radiofrequency frontend devices 12(1)-12(n) as wire-
less links. The first set of API driven radiofrequency fron-
tend devices 12(1)-12(n) and the second set of API driven
radiofrequency frontend devices 14(1)-14(n) communicate
using electromagnetic radiation (RF output), for example, in
a Millimeter wave (mmWave) radiofrequency spectrum,
which may include the API calls from remote source(s)
18(1)-18(n) to control or monitor functions of the second set
of API driven frontend devices 14(1)-14(n) without dedi-
cated API interface devices.

[0013] Referring now more specifically to FIGS. 2A, 2B,
and 3, an exemplary API driven radiofrequency frontend
device 12(1) of the present technology is illustrated. API
driven radiofrequency frontend device 12(1) includes a
transceiver device 22, a modem 24, one or more API
interface devices 16(1), a network interface device 26,
processor(s) 28, memory devices 30, and a power supply 32
located on a printed circuit board 34, although the API
driven radiofrequency frontend device 12(1) may include
other types and/or numbers of elements in other combina-
tions, such as the additional elements shown in FIGS. 2A,
2B, and 3, such as baseband filters, filter inductors, filter
capacitors, a power regulator, and a DC power connector, by
way of example only. In one example, the API driven
radiofrequency frontend device 12(1) is a millimeter wave
wireless radiofrequency frontend configured and monitored
through an API interface specifically designed for software
defined networks.

[0014] The API driven radiofrequency frontend device
12(1) of the present technology advantageously allows for a
lower complexity full duplex wireless radio design that
removes the network control functions from the device and
presents an easy to use approach using a simple API. Thus,
the API radiofrequency device 12(1) of the present technol-
ogy does not need to operate as an independent network
element with its own network controller. This reduces the
number of elements required and simplifies the radiofre-
quency design, which allows for a smaller footprint and
reduced power consumption. Further, a network control
administrator, whether hosted on a simple computer or on a
cloud based SDN network (such as the remote source(s)
18(1)-18(n) shown in FIG. 1), can easily communicate with
the wireless terminal provided by API driven radiofrequency
fronted device 12(1) based on a set of well-defined API calls
stored at the remote source(s) 18(1)-18(n). Not only is this
a much simpler network management approach, but it also
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allows rapid customization and interfacing for specific net-
working applications within the context of the SDN.
[0015] Referring now to FIGS. 2A and 3, the transceiver
device 22 includes a transmitter IC 36 and a receiver IC 38,
each coupled to a diplexer 40, as well as transmitter and
receiver local oscillator ICs 42 and 44, respectively. The
mmWave transmitter IC 36 and receiver IC 38 provide
electromagnetic radiofrequency interfaces coupled through
waveguide ports that are designed to be connected directly
to the diplexer 40, which in this example is a frequency filter
type diplexer enabling simultaneous radiofrequency trans-
mission and reception at a common antenna port by using a
different transmit and receive frequency that forms the basis
for frequency division duplex (FDD). Any type of wave-
guide interfaced antenna can be used with the radio terminal
provided by the transceiver 22. In an example, the frequen-
cies used are between 71 and 76 GHz for one direction in the
duplex pair, and between 81 and 86 GHz for the other
direction. Other mmWave frequencies can be used and are
anticipated between 30 GHz up through 300 GHz. In one
example, multiple size antennas can be interfaced to the
diplexer 40 antenna port of the API driven radiofrequency
frontend device 12(1), allowing mmWave communications,
for example, at distances up to 10 km.

[0016] The transceiver device 22 is coupled to the modem
24. The modem 24 is responsible for the wireless airframe
creation, quadrature amplitude modulation and demodula-
tion mapping, digital to analog conversion for transmission
and analog to digital conversion for reception. In this
example, the modem 24 is a full duplex device designed for
simultaneous transmission and reception resulting in very
low network latency. The modem 24 provides analog base-
band signals 25 for transmission and reception which are
provided to the transmitter and receiver devices 36 and 38,
respectively.

[0017] The API driven radiofrequency device 12(1)
includes one or more API interface devices 16(1)-16(4)
dedicated for receiving API calls, as described in further
detail below. Although four API interface devices are illus-
trated and described other types and/or numbers of API
interfaces could be employed. In one example, API interface
device 16(1) is configured for APl management at network
speeds up to 1 Gbps through an Ethernet 1 Gbps small form
factor pluggable (SFP) transceiver wired interface 46 con-
nected to a 1 Gbps physical layer interface circuit (PHY) 48,
which in turn is connected via its media independent inter-
face (MII), to processor(s) 28, which in this example is an
advanced RISC architecture (ARM) processor. In addition,
in some examples, the API driven radiofrequency device
12(1) also includes wireless API interface devices 16(2)-16
(4) for carrier, wireless LAN or Wi-Fi, and Bluetooth
wireless interfaces, respectively, as shown in FIG. 3. The
wireless API interfaces 16(2)-16(4) are connected via their
respective serial ports to the ARM processor 28. API access
from the remote source(s) 18(1)-18(n) is possible through
any combination of the API interfaces 16(1)-16(4) or
through a single one of the API interfaces 16(1)-16(4).
[0018] The API driven radiofrequency device 12(1) in this
example also includes the network interface device 26 for
network communications. In one example, the network
interface device 26 is intended for the main wireless payload
traffic through an Ethernet 10 Gbps SFP 50 that connects to
a 10 Gbps PHY circuit 52. The 10 Gbps PHY circuit 52 is
connected via its 10 Gbps attachment unit interface (XAUI)
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directly to the high speed modem 24 component. Other
payload traffic rates are anticipated, such as 25 Gbps with a
corresponding PHY interface using 25 GAUI, 50 Gbps with
a corresponding PHY interface using 50 GAUI, and 100
Gbps with a corresponding PHY interface of 100 GAUL
[0019] The one or more processors 28 of the API driven
radiofrequency frontend device 12(1) may execute pro-
grammed instructions stored in the one or more memory
devices 30 for the any number of the functions described and
illustrated herein. In one example, the processor(s) 28
receive one or more API calls from one or more of the API
interface devices 16(1)-16(4) for monitoring or controlling
the transceiver 22. In yet another example, the processor(s)
28 execute one or more monitor or control functions for the
transceiver 22 based on the received API calls from the
remote source(s) 18(1)-18(n). The processor(s) 28 may
include one or more CPUs, GPUs, or general purpose
processors with one or more processing cores, for example,
although other types of processor(s) can also be used such as
FPGA devices.

[0020] In one example, the one or more processors 28
include the ARM CPU as shown in FIG. 3. In this example,
the ARM CPU is connected via multiple individual digital
serial interfaces and/or bussed serial interfaces to the other
components on the printed circuit board 34. In an example,
a serial peripheral interface (SPI) is used for control and
monitoring communications between the ARM and the other
components. In another example, an inter-integrated circuit
(I2C) interface is used. In yet another example, a universal
asynchronous receiver-transmitter (UART) type of interface
is used. Any combination and number of interfaces can be
used and will depend in the specific device input/output
(I/O) architecture.

[0021] Inone example, the one or more processors 28 also
include a modem control processor as shown in FIG. 3. In
this example, the modem control processor executes modem
internal API software that in turn is configured, controlled,
and monitored from the ARM CPU through a serial port
connection from the ARM CPU to the modem control
processor. Although two separate processors are described,
it is to be understood that in some examples a single
processor can be utilized to perform the operations discussed
herein.

[0022] The one or more memory devices 30 store these
programmed instructions for one or more aspects of the
present technology as described and illustrated herein,
although some or all of the programmed instructions could
be stored elsewhere. A variety of different types of memory
storage devices, such as random access memory (RAM),
read only memory (ROM), hard disk, solid state drives, flash
memory, or other computer readable medium which is read
from and written to by a magnetic, optical, or other reading
and writing system that is coupled to the processor(s), can be
used for the one or more memory devices 30.

[0023] Accordingly, the one or more memory devices 30
of the API driven radiofrequency frontend device 12(1) can
store one or more applications or programs that can include
computer executable instructions that, when executed by the
processor(s) 28 cause the API driven radiofrequency fron-
tend device 12(1) to perform actions described below. The
application(s) can be implemented as modules, threads,
pipes, streams, or components of other applications. Further,
the application(s) can be implemented as operating system
extensions, module, plugins, or the like.
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[0024] Referring again to FIGS. 2A, 2B, and 3, the API
driven radiofrequency frontend device 12(1) also includes
power supply 32 located on the printed circuit board 34. In
one example, API driven radiofrequency frontend device
12(1) can wirelessly transport data traffic at 10 Gbps full
duplex and requires less than 50 watts of power for operation
as a result of the simplified design, which allows for a more
compact power supply 32. Thus, the power supply 32 can be
sized to provide sufficient power, although other power
supplies could be employed.

[0025] Referring again to FIG. 2, the elements of the API
driven radiofrequency frontend device 12(1) are located on
the printed circuit board 34. The use of API calls from the
remote source(s) 18(1)-18(n) enables monitoring and con-
trol of the API driven radiofrequency frontend device 12(1)
from the remote source(s) 18(1)-18(n) without the need for
a network controller or an Ethernet switch, or other network
related elements, on the printed circuit board 34. In one
example, the API driven radiofrequency frontend device
12(1) is located on a printed circuit board area having
dimensions about 6 inches by 6 inches, allowing it to be
incorporated into an enclosure with similar dimensions
resulting in a small total volume, although other printed
circuit board dimensions may be employed. This results in
a smaller area or footprint for installation. The smaller
footprint opens applications that were previously prohibited
using larger radio terminal designs.

[0026] Although the exemplary API driven radiofre-
quency frontend device 12(1) is described and illustrated
herein, other types and/or numbers of systems, devices,
components, and/or elements in other topologies can be
used. It is to be understood that the systems of the examples
described herein are for exemplary purposes, as many varia-
tions of the specific hardware and software used to imple-
ment the examples are possible, as will be appreciated by
those skilled in the relevant art(s).

[0027] Referring now to FIG. 4, in one example, two API
driven radiofrequency frontend devices 12(1) and 12(2) can
be configured as a full duplex mmWave link, and can be
installed at an arbitrary distance from the network manage-
ment system (remote source) since the API can be connected
via any LAN or WAN connection. In this way, the API
driven radiofrequency frontend devices 12(1) and 12(2) are
remote from the management system, such as the remote
sources 18(1)-18(n) shown in FIG. 1. As an example, as
shown in FIG. 4, the API driven radiofrequency frontend
devices 12(1) and 12(2) are configured as a full duplex
mmWave link, can be managed from one end of the link with
a single API connection since the API driven radiofrequency
frontend device software supports out of band management
communications between ARM CPUs, for example. As
another example, the API driven radiofrequency frontend
devices 12(1) and 12(2) in a link can both include, and be
attached to the management system, through API connec-
tions.

[0028] An exemplary operation of the API driven radiof-
requency frontend device 12(1) will now be described with
reference to FIGS. 1-4. First, the API driven radiofrequency
frontend device 12(1) receives one or more API calls
through one or more of the API interface devices 16(1)-16
(4) for monitoring or controlling the transceiver device 22.
The API calls are received from the remote source(s) 18(1)-
18(n) as shown in FIG. 1, which may be part of an SDN,
which can provide remote management of the API driven
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radiofrequency frontend device 12(1). In this example, the
API call comes into the terminal via the 1 Gbps API
interface device 16(1) as shown in FIGS. 2A and 3, although
the API call may be received at one of the one or more API
interface devices such as the wireless API interface devices
16(2)-16(4) shown in FIG. 3. The origination of the query
can be from the remote source(s) 18(1)-18(n) shown in FIG.
1, which can be an individual computer running specific
network management software, a network management sys-
tem that is connected to multiple devices through a LAN or
WAN or through the Internet, or a virtualized SDN network
within a cloud based management system. The structure of
the API call and data format will depend upon the desired
protocol from the management system and can be custom
configured. The design of the protocol and data structure is
easily programmed via the processor(s) 28, such as ARM
CPU executable software, for example, and is intended to be
configured for specific network management systems. The
use of the API calls enables monitoring and control of the
API driven radiofrequency frontend device 12(1) from the
remote source(s) 18(1)-18(n), for example, without the need
for a network controller or an Ethernet switch on the printed
circuit board 34 of the API driven radiofrequency frontend
device 12(1).

[0029] Next, the one or more processors 28 of the API
driven radiofrequency frontend device 12(1) execute one or
more monitor or control functions for the transceiver 22
based on the received API calls from the remote source(s)
18(1)-18(n). In one example, the processor(s) 28, such as an
ARM CPU, executes software that interprets the API call by
executing lower level routines as defined by the specific API
call. In this way the API is kept at an abstracted or high level
such that the originating software executed by the remote
source does not require any knowledge or detailed informa-
tion of the underlying operations necessary to respond to the
API call. By keeping the radiofrequency frontend detailed
operations isolated from the API call (remote) source, such
as an SDN network management system, the work required
to produce the API queries is simplified.

[0030] In one example, an API read-only query is sent to
the remote API driven radiofrequency frontend device 12(1)
to monitor one or more functions of the API driven radiof-
requency frontend device 12(1). For example, an API call
can be received asking for a numerical value of the current
transmitter power of the transceiver 22. The one or more
processors 28 of the API driven radiofrequency device 12(1)
can be configured to receive status data from the transceiver
22, for example, at regular intervals, although status data
could be received from any of the elements of the API driven
radiofrequency frontend device 12(1). The one or more
processors 28 then execute the monitor function to output
the status data related to the transceiver 22 to the remote
source(s) 18(1)-18(n) based on the received API call. For
example, the numerical value of the current transmitter
power can be provided to the remote source(s) 18(1)-18(n).

[0031] In one another example, an API call may be
received for executing a control function of one or more
elements of the API driven radiofrequency frontend device
12(1). As one example, an API write-only query is sent to the
remote API driven radiofrequency frontend device 12(1)
setting the receiver frequency to a specific numerical value,
through the receiver local oscillator 44. The one or more
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processors 28 execute the desired function to set the receiver
frequency based on the remote management from the remote
source(s) 18(1)-18(n).
[0032] Although example monitor and control functions
that may be performed utilizing API calls are described,
these examples are not exhaustive and the API calls can be
configured for any number of monitor or control functions
for any of the elements of the API driven radiofrequency
frontend device 12(1).
[0033] Accordingly, the present technology provides a
number of advantages including providing a lower complex-
ity full duplex wireless radio design that is driven by API
calls received through a dedicated interface and thus does
not need to perform any network functionality. This reduces
the size and power requirements for the radio device, which
allows the device to be employed in a number of applica-
tions that require a small footprint millimeter radio device.
Further, the wireless terminal can be operated remotely
without the need for the remote source to interface with any
specific networking applications for communicating with
the radio device. Thus, the wireless terminal can be easily
introduced into an SDN, for example.
[0034] Having thus described the basic concept of the
invention, it will be rather apparent to those skilled in the art
that the foregoing detailed disclosure is intended to be
presented by way of example only, and is not limiting.
Various alterations, improvements, and modifications will
occur and are intended to those skilled in the art, though not
expressly stated herein. These alterations, improvements,
and modifications are intended to be suggested hereby, and
are within the spirit and scope of the invention. Additionally,
the recited order of processing elements or sequences, or the
use of numbers, letters, or other designations therefore, is
not intended to limit the claimed processes to any order
except as may be specified in the claims. Accordingly, the
invention is limited only by the following claims and
equivalents thereto.
What is claimed is:
1. A radiofrequency frontend device comprising:
a transceiver configured to transmit and receive electro-
magnetic radiation in a Millimeter wave (mmWave)
radio frequency (RF) spectrum;
one or more application programming interface (API)
interface devices configured to receive API calls from
a remote source;
a processor coupled to the one or more API interface
devices and the transceiver;
a memory comprising programmed instructions stored in
the memory, the processor configured to execute the
programmed instructions stored in the memory to:
receive one or more API calls from the one or more API
interface devices for monitoring or controlling the
transceiver; and

execute one or more monitor or control functions for
the transceiver based on the received API calls from
the remote source.

2. The radiofrequency frontend device of claim 1, wherein
the Millimeter wave (mmWave) radio frequency (RF) spec-
trum ranges between about 30 GHz to about 300 GHz.

3. The radiofrequency frontend device of claim 1, wherein
at least one of the one or more API interface devices is a
wireless interface device.

4. The radiofrequency frontend device of claim 1 further
comprising:
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a printed circuit board comprising an area configured to
support at least the processor, the memory, and the
transceiver.

5. The radiofrequency frontend device of claim 4, wherein
the printed circuit board has dimensions of about 6 inches by
6 inches, or less.

6. The radiofrequency frontend device of claim 1, wherein
the processor, the memory, and the transceiver are config-
ured to enable monitoring and control from the remote
source without a network controller or an Ethernet switch.

7. The radiofrequency frontend device of claim 1 further
comprising:

a power supply coupled to the processor and the trans-
ceiver configured to supply less than 50 watts to power
the radiofrequency frontend device.

8. The radiofrequency frontend device of claim 1, wherein
the processor is further configured to be capable of execut-
ing the stored programmed instructions to:

receive status data from the transceiver; and

execute the one or monitor functions to output the status
data related to the transceiver to the remote source
based on the received API call.

9. The radiofrequency frontend device of claim 8, wherein
the status data from the transceiver is received at regular
intervals.

10. The radiofrequency frontend device of claim 1,
wherein the processors are further configured to be capable
of executing the stored programmed instructions to:

execute the one or more control functions to control one
or more operations of the transceiver based on the
received API call providing control instructions for the
one or more operations of the transceiver.

11. The radiofrequency frontend device of claim 10,
wherein the one or more operations of the transceiver relate
to one or more characteristics of the transmitted and
received electromagnetic radiation from the transceiver.

12. The radiofrequency frontend device of claim 1 further
comprising:

a network traffic interface device separate from the one or
more API interface devices, the network traffic inter-
face configured to receive a network payload for wire-
less data communications for the transceiver.

13. The radiofrequency frontend device of claim 12,
wherein the wireless data communications comprise full
duplex wireless radio communications.

14. The radiofrequency frontend device of claim 1
wherein the processors are further configured to be capable
of executing the stored programmed instructions to:

output the received API calls for monitoring or controlling
the transceiver to another radiofrequency frontend
device to provide a wireless link to monitor or control
the another radiofrequency frontend device from the
remote source.

15. A method of making a radiofrequency frontend
device, the method comprising:

providing a transceiver configured to transmit and receive
electromagnetic radiation in a Millimeter wave (mm-
Wave) radio frequency (RF) spectrum;

providing one or more application programming interface
(API]) interface devices configured to receive API calls
from a remote source;

coupling a processor to the one or more API interface
devices and the transceiver;
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providing a memory comprising programmed instructions

stored in the memory, the processor configured to

execute the programmed instructions stored in the

memory to:

receive one or more API calls from the one or more API
interface devices for monitoring or controlling the
transceiver; and

execute one or more monitor or control functions for
the transceiver based on the received API calls from
the remote source.

16. The method of claim 15, wherein the Millimeter wave
(mmWave) radio frequency (RF) spectrum ranges between
about 30 GHz to about 300 GHz.

17. The method of claim 15, wherein at least one of the
one or more API interface devices is a wireless interface
device.

18. The method of claim 15 further comprising:

providing a printed circuit board comprising an area

configured to support at least the processor, the
memory and the transceiver.

19. The method of claim 18, wherein the printed circuit
board has dimensions of about 6 inches by 6 inches, or less.

20. The method of claim 15, wherein the processor, the
memory, and the transceiver are configured to enable moni-
toring and control from the remote source without a network
controller or an Ethernet switch.

21. The method of claim 15 further comprising:

providing a power supply coupled to the processor and the

transceiver configured to supply less than 50 watts to
power the radiofrequency frontend device.

22. The method of claim 15, wherein the processor is
further configured to be capable of executing the stored
programmed instructions to:

receive status data from the transceiver; and

execute the one or monitor functions to output the status

data related to the transceiver to the remote source
based on the received API call.

23. The method of claim 22, wherein the status data from
the transceiver is received at regular intervals.

24. The method of claim 15, wherein the processor is
further configured to be capable of executing the stored
programmed instructions to:

execute the one or more control functions to control one

or more operations of the transceiver based on the
received API call providing control instructions for the
one or more operations of the transceiver.

25. The method of claim 24, wherein the one or more
operations of the transceiver relate to one or more charac-
teristics of the transmitted and received electromagnetic
radiation from the transceiver.

26. The method of claim 15 further comprising:

providing a network traffic interface device separate from

the one or more API interface devices, the network
traffic interface configured to receive a network pay-
load for wireless data communications for the trans-
ceiver.

27. The method of claim 26, wherein the wireless data
communications comprise full duplex wireless radio com-
munications.

28. The method of claim 15 wherein the processors are
further configured to be capable of executing the stored
programmed instructions to:

output the received API calls for monitoring or controlling

the transceiver to another radiofrequency frontend
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device to provide a wireless link to monitor or control
the another radiofrequency frontend device from the
remote source.



