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OVERVIEW

Bringing massive simulated UEs and multiple users capability to your
workspace. This UE simulator offers a powerful platform for both
functional and performance validation across 4G and 5G networks.
Designed to meet 3GPP standards, it supports LTE, LTE-M, NB-loT, and 5G
SA/NSA, enabling the simulation of very large number of user equipment,
loading all cells and sectors of a macro base station. With scalable
architecture, it allows multiple Infinity servers to be daisy chained,
expanding simulation capacity to tens of thousands of UEs across
numerous cells. The solution orchestrates management of multi-servers
setup and enables multi-users access with parallel test execution[MMI1] .

TEST TOPOLOGIES
Massive testing of Macro gNB [ eNB
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Parallel testing of multiple gNBs [ eNBs

Simnovator Components

Simnovator Manager: Provides ease of managing Infinity rack, along with
multiple users, while enabling the creation & execution of complex test
scenarios, simulating upto 60,000 UEs. It offers consolidated statistics for
streamlined analysis and supports multi-users management with
parallel test execution, ensuring efficient utilization of resources.
Additionally, it simplifies overall test management, improving usability
and operational efficiency. Also supports REST-API based automation,
that can be integrated into CI/CD/CT pipeline.

Simnovator Application Server: Functions as termination of user plane
traffic and is connected to the core network over the N6 interface. It
supports the generation of various application dato, diverse traffic
patterns, enabling comprehensive traffic profiing & validation.
Additionally, it facilitates multi-bearers and PDN establishment testing to
ensure robust end-to-end performance verification.
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TECHNICAL SPECIFICATIONS

Single Infinity Server Capacity

Parameter Details

Simulated UEs 5000 UEs

Supported Cells 8 Cells or 8 Carriers
Supported Users 2

Channel Bandwidths Up to 100 MHz
Sub-Carrier Spacing 15, 30, 60 kHz
Antenna Configuration SISO, MIMO (2x2, 4x4)

Infinity Rack Capacity (12 servers in a rack)

Parameter Details

Simulated UEs 60000 UEs
Supported Cells 96 Cells
Supported Users 24
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Parameter Details

3GPP Release

NR Release 19, LTE Release 17

UE Categories

5G, NB-IoT, Cat-M], LTE (0-13), RedCap

5G Deployment Modes

NSA and SA with Dynamic Spectrum Sharing

Non-Terrestrial Networks

NTN support for NB-loT and NR

Supported Frequency Bands

FR1 and custom bands (400 MHz to 6 GHz); SDR50 RF
coverage — 500 MHz to 6 GHz
FR2 with additional software and hardware

Inter-RAT, inter/intra-frequency, inter-duplex, inter-

Handovers .

eNB/gNB, intra-eNB/gNB
QAM QPSK, 16 QAM, 84 QAM, 256 QAM (DL & UL), 1024 QAM (DL)
UES/TTI 16

Miscellaneous

Emergency call, SUL, asymmetric BW, UAC

Channel Emulation

Tests link adaptation by varying channel conditions,
mobility and handover scenarios. Simulate AWGN, 3GPP
channel models (AWGN, EPA, EVA, ETU, TDL A/B/C/D/E)

Power Control

UL power control, PHR, IPC

Logging and Statistics

Provides multi-layer logging (All layers - L1, L2, L3 and
SIP) and multi-level statistics with correlation

VOLTE / VONR and ViLTE /
ViNR

Supported with per-UE MOS calculation, EPS fallback

Other Application Traffic

Fixed payload UDP/TCP data, HTTP, FTP, ICMP Ping, Video
streaming, non-IP data

Automation

RESTful APIs (create, edit, execute, delete, collect logs
and stats)

SIMNOVUS
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CAPACITY SUMMARY

Simnovator Infinity is a highly flexible solution designed to align closely
with specific customer requirements. Its scalable architecture allows
simulation of very large UE volumes, reaching tens of thousands of
devices. A single server can handle up to 5000 UEs across 8 cells, with
each cell supporting 100 MHz bandwidth and 4x4 MIMO. By daisy chaining
multiple servers (currently up to 12 per rack), the system can scale upto
approximately 60,000 UEs; 96 cells; 24 parallel users.

The platform is designed to support validation of macro base station and
also parallel testing[MMI] of multiple base stations. It can be partitioned
to enable multiple users to operate the UE simulator simultaneously,
improving resource utilization

FUNCTIONAL OVERVIEW

With the Simnovator web graphical user interface (GUI), there is no need
to install any client software to use the UE Simulator. Plus, once you
upgrade the server, all users will have direct access to the latest software
by simply logging in on their usual browser.

The UE Simulator has an intuitive step-by-step workflow to walk users
through the generation of even the most complex test profiles in just a
few minutes. For more customized validations, users can easily edit our
library of prepackaged tests. A variety of configurations are readily
available, including multi-UE test cases with mobility scenarios and
channel models.
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Generate complex test profiles in minutes with our step-by-step
test creation wizard.
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Extensive Statistics

Simnovus provides a wide range of key performance indicators (KPIs) at
the global scale and allows users to drill down to per cell and per-UE
levels. Examine current values and data over time for trend analysis.
Compare various uplink and downlink statistics for visual analysis and
troubleshooting.

In addition, users have access to vadrious message counters at the
protocol level, including NAS- and RRC-layer messages.
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Examine trends with global statistics
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Messages o

@ HAS - Bgs_nos_outhenticotion_roquest 384

i HAS - Bga _nas_outhentioation _response 384

@ HAS - Bgs_nos_configuration_updote_commaond 384
HAS - 5ga_nas_dl_nos_transport 384

@ HAS - Bgs_nos_pdu_session_estoblishment _oc. 384

i HAS - 5ga_nos_registration_osccept  BBE

il NAS - Sgs _nos_registrotion_ complete B96
HAS - BgE_nos_secuity _mode_commaond 384

@ HAS - Sgs_nos_secuity_mode_complete 384

@ HAS - Bga_nas_ul_nas_tronsport 384

w RRC (4] &
‘ BRRC - ne _iic _dl_informolion _ransher 1664
8 RRC - ne_mg reconfiguration 1310

@ RRC - Ae_ife_reconliguralion_complete 1310

Access layer-by-layer message counters
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Detailed Logging and Troubleshooting

To help users analyze base station behavior, the UE Simulator provides
advanced logging and troubleshooting capabilities.

Key logging capabilities include:

« View detailed logging of all layers (PHY, MAC, RLC, PDCP, RRC, NAS)

¢ Selectively enable or disable logging of a layer

e Choose log level for each layer of the stack

e Filter logs for a particular UE or cell

¢ Switch from detailed decoding of NAS and RRC messages to logs of
all PHY layers

e Save logs in text or graphical format for offline analysis

Key troubleshooting tools include:

¢ Constellation plot
e System resource utilization
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Detailed layer logging
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SYSTEM SPECIFICATION

The Simnovus UE Simulator solution runs on servers running on General
Purpose Processors (GPP) and comprises of the following components:

System Components

e Manager: GUI and controller node running on a VM.

e UE Simulator: Simnovus ships servers running on GPPs which can
house multiple SDR cards for up to 8 cells.

e App Server: Application server for terminating user plane traffic.
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SDR Specifications

RF power output: <10 dBm

Max RF input power: -10 dBm

Connectors: 4 SMA female (TX1, TX2, RX], RX2), AC coupled
GPS: 1 SMA female (GPS antenna with 3.3V DC power supply)
Form Factor: PCle full height, short length
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