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Validate your 5G

NTN implementation,
configuration or
performance with full
control in a close to real
environment both in
your test lab and
in-orbit without the full
implementation.

The purpose of the 5G Non-Terrestrial Network
Emulator (NEMU) is to confirm or adjust 5G
NTN system performance before making it
commercially available. It provides a controlled
and fully configurable environment so that

it is possible to emulate various real-world

FEASIBILITY —

DEMONSTRATION —

scenarios to validate analysis and feasibility
studies based on simulations. Thereby

it provides valuable insights into system
behaviour and final business case before
investing in a full commercial system and actual
launch of the planned 5G N TN service.

The NEMU is a self-contained system aimed
at being executed on target satellite hardware
offering the possibilities to exercise and qualify
the system allowing for very advanced test
cases and furthermore repeating test cases
over and over. Through test cases execution

is controlled and results are available as log
files and debug information to help document
behaviour and remove flaws from the system.

Furthermore, it supports both testing in lab
and in-orbit through an innovative approach
of emulating system behaviour as opposed
to executing “the real 5G infrastructure”. Real
hardware, real devices and real drivers are
applied stubbing the upper interface of the
physical layer. Hence it is possible to execute
the exact same test cases in both scenarios.

DEPLOYMENT



Benefits

«  Emulate 5G NTN connectivity in a controlled sandbox environment
« V/alidate payload hardware platform
« \/alidate system capacity in real-life

« Validate system performance in case of signal degradation, traffic shaping,
congestion, and more

« Qualify system architecture prior to infrastructure investments and launch
« Create, execute, reproduce, and document test scenarios

« Test end-to-end data transfer to and from loT devices

« Test end-to-end exchange of user data such as browsing and streaming

« Customization of for example antenna pointing and beam forming



Use Cases

Satellite Operator:
Service Link VValidation

The final 5G NTN system depends on a

great number of different components, for
example RF hardware, antenna gain and power
available at the satellite. Applying the NEMU

it is possible to verify the link budget for the
service link while still designing the system and
at the same time have full insight into system
execution so that you can be certain that it will
also work when actually launched.

Terminal Manufacturer:
Interoperability Test

Providing 5G NTN enabled terminals, modules
or chipsets requires conformance testing.
However, the real challenge is interoperability
with different network systems coming from
different providers and even mixed systems.

Fig. 1

The NEMU is a reference implementation

of the 5G NITN system that can be used for
independent validation even taking air interface
into account.

Satellite Operator:
Business Case Validation

As a satellite operator planning to launch 5G
NTN services directly from your satellites to
on ground devices you would like to build a
business case based on reliable input. To have
good estimates for the expected revenue you
would need to know for example how many
devices you would be able to serve, how many
data messages they would be able to handle,
and the likelihood of these data messages to
be processed. \With the NEMU it is possible to
further qualify your business case without the
full investment.

NEMU INSTALLED AT SATELLITE
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Technical Description

The NEMU is a software product to be
executed on a hardware platform provided

by the customer. It includes a waveform or
physical layer emulator and a scripting interface
for control, signalling and observing what is
received. The NEMU fits into both regenerative
and transparent mode of operation. It executes
on the target communication payload
hardware, and it is operated using the existing
satellite bus. This can be applied both in lab
with the use of a flatsat or in-orbit after launch.
The satellite bus is used for updating the
emulator software, installing new test scripts
and configurations and finally for obtaining

log files to be used during debugging and for
documentation.

Fig. 2 - NEMU
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Configurations define for example hardware
configurations for the emulator like frequency
spectrum supported, Random access
resources and number of repetitions on
different channels. Actual execution is handled
by test scripts using the powerful LUA scripting
language.

The NEMU can operate with lab devices and
commercially available devices. To have the
full benefit of the system it would be necessary
to have control of the devices to match their
behaviour with the test cases. The NEMU can
also be delivered to emulate only the Core
Network interfacing to an existing NodeB
component.
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Fig. 3 - LUA script example

reguire "Emm®

local uslldentity = 0x0
local attachiictempia =

netion HandleAttachRequest (ue, measage)

if meszaus.EPS_avsach_tywpe == EFS_RTTACH
it sage .}:P.i_rr.cb:l.le_::lent..\.t:‘.:y;‘e == IMSI and message.identicy == ueslldentity
ateachAttempea == 0

we.AttachReject ()

log ("Rejected Attach for UE * ..
end
AttachAEtemprass

if (actachhttempts == 2)
Time:dispacchEvent ({name = "Tesctlver™})

funcrion TestOver ()
log("Tesc Cwvexr")
ing=falae

s

and

Emm:SetHock ("HandleAttachRequest”, HandleAttachRequeat)

Fmm:RddEventListener ("TestOver”, OnTestOwer)

log ("teat end™)

Fig. 4 - Trace example on S1interface (NodeB <> Core)
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How to Use the NEMU

Fig. 5 - Applied in testbench
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The NEMU is delivered on a cloud server

for download to either reference hardware
located in a test bench (Fig. 5), in orbit (Fig. 6),
or in ground infrastructure (Fig. 7). Customers
receive user accounts for configuring test setup
and downloading test results and log files.

The delivery includes interface descriptions,
reference test scripts and logging format
documentation, as shown in the picture below.
Gatehouse Satcom maintains the NEMU so
that it is always up to date.

Before actual start of the test campaign the
NEMU is ported to the payload hardware

e

USER ACCOUNTS:

* MIODIFY CONFIGURATION
USER ACCOUNT1 *MODIFY TEST SUITES

* UPLOAD DATA
*DOWNLOAD RESULTS
*DOWNLOAD LOG FILES

USER ACCOUNT 2
USER ACCOUNT 3
=
—
= MANAGE CONSOLE:
* UPDATE OF NEMU
pAEEIE I * UPLOAD OF NEMU
CloNEOILE * MANAGE USER ACCOUNTS

by Gatehouse Satcom and an integration is
established between the customer satellite bus
and the NEMU cloud server for getting access
to the NEMU executable and control files.

As part of the delivery Gatehouse Satcom
offers a training session on how to operate the
system and how to build test cases. The system
comes with some basic test cases which has
been adapted to the system during porting and
which can be used as a reference for extending
test suites.



Fig. 6 - Applied in orbit with on-board processing
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Fig. 7 - Applied in ground infrastructure
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Get in touch

Get in touch with us to learn how you can realize 5G NTN NB-loT,
eMTC or New Radio on your current or future satellite fleet to compete
in the evolving market. You can contact us at

and set up a meeting to discuss your 5G NTN strategy. Gateh
atenouse

Satcom

Let's
unlock the
power of
satellite
communications
software
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