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Develop chipset and UE designs faster

Designed to meet the challenging needs of developing 3GPP
wireless devices, reference designs, chipsets and protocol
stacks, the S-CORE is a cost efficient early to market test
solution designed to accelerate your LTE development projects.

With setcom’s unique set of S-CORE tools, wireless design
teams are able to:

- Develop and integrate new designs faster
- Improve efficiency, performance and interoperability
- Prove compliance to globally recognized specifications

setcom views 3GPP LTE & LTE Advanced as the most compelling
next generation wireless standard and is an active member of
numerous industry groups defining, proving and reducing
interoperability to accelerate the global adoption of 3GPP LTE/
SAE technology including:

setcom is active within 3GPP, the standards development
organization that defined the LTE/SAE technical specifications,
participating within the RAN5 group where the user equipment
(UE) conformance tests for LTE/SAE are being defined and
verified. Enabling our customers to prove industry compliance
earlier in their development and thereby accelerating take up
of LTE/SAE by operators and consumers.

As a member of the LTE/SAE Trial Initiative (LSTI), setcom is
participating in the implementation of an industry-wide set of
common features and interoperability tests, performing cross
vendor interoperability testing against prototypes to improve
interoperability early, thereby reducing time to market for lead
operators, user equipment and chipset vendors.



S-CORE Key Features

Connect more than one UE in real-time using
a single S-CORE hardware unit

0 Ideal for interoperability testing
UE connectivity over a standard RF interface

Supporting all FDD LTE, TD-LTE, W-CDMA and
the 4 primary GSM / EDGE bands.

0 700MHz - 3GHz

All E-UTRA bandwidths including 20MHz

All E-UTRA modulation schemes including 64QAM
MIMO 2x2 Interspatial up to 20MHz bandwidth

0 Upgradeable to MIMO 4x4

Each S-CORE hardware unit can emulate up to
2 * E-UTRAN, UTRAN, GERAN

S-CORE Users

The S-CORE is a powerful network emulator capable of
emulating a complete wireless network including multiple
LTE or legacy eNodeB / Base Stations, Evolved Packet Core
(EPC) and IP Multimedia Subsystem (IMS) core network
functionality and services.

This broad array of network emulation enables the S-CORE
to satisfy many different test team needs:

- Functional testing

- Radio modem protocol development

- System testing of end-to-end performance
- (Pre)Conformance labs

- Interoperability test teams

- GUI design and development

- Security encryption design and ciphering performance
analysis.



Following your LTE development lifecycle

The S-CORE is designed from the ground up to accelerate
development of 3GPP Release 8, LTE/SAE, often referred to
by 3GPP as E-UTRA/EPC chipsets, protocol stacks and user
equipment (UE).

GSM/EDGE, W-CDMA radio standards including non 3GPP
radio access technologies are also being developed to enable
complex interworking with legacy wireless networks all within
one easy to use test environment.

Benefits
- Single hardware solution for LTE (FDD & TDD), GSM/EDGE,
W-CDMA and non 3GPP standards

- Single investment for testing baseband, protocol signalling,
EPC, IMS, network services and applications

- Scalable solution able to meet the customized needs of a
development team through to standardized UE certification

- Accelerate development using an intuitive GUI with clearly
presented diagnostic information

- Reduce test times with an automated test system - setcom
has years of experience in test automation

S-CORE User Applications

The S-CORE system enables engineers to accelerate progress
and gain confidence in the full software development of a UE,

starting with the layer 1 baseband algorithms and codecs,

moving up the stack to the radio modem layers 2 and 3 into the
core network layers and ultimately to the services, multimedia

and applications.

Typical User Applications:

- Baseband performance analysis / codec design
- E-UTRAN / EPC Protocol development

- E-UTRAN/ EPC interoperability testing against multiple

real UE’s
- EPC and IMS infrastructure development

- UE end-to-end performance analysis, regression and
stability testing

- GCF and PTCRB UE Certification of RRM, E-UTRA & EPC

Protocol and Application Enablers
- Stress testing of core network services and applications

- Security algorithms and secure point-to-point
encryption/ciphering schemes



S-CORE for Research and Development
E-UTRA & EPC Protocol Stack Development

R&D teams designing and testing the complex protocols of the
E-UTRA and EPC require a test system with a very high degree
of flexibility with the ability to get down to the bit level control
of the network signalling.

The S-CORE delivers on this requirement by exposing an
extremely detailed API to enable protocol stack developers the
possibility to script complex network scenarios.

Using the S-CORE productivity tools and API, network emulation
of multiple radio access technologies and core network
functionality can be configured, including any message types,
timer values or channel configurations within a repetitive lab
based environment.

S-CORE controls the E-UTRA Layer 1 (PHY) & MAC, RLC, PDCP,
RRC, NAS/EPC and above protocol layers

Below are some of the headline feature sets that can be
controlled within the S-CORE test environment:

Non-Access Stratum (NAS)

Evolved Packet Core (EPC)
- Mobility between LTE and 2G/3G access networks through
configurable Mobility Management Entity (MME) emulation

- Ciphering/integrity protection & security key management
for NAS signalling

- Establish, maintain and corrupt IP connectivity

Layer 3
Radio Resource Control (RRC)
- All RRC messaging configurable to the bit level

- IDLE and (RE)CONNECTED modes of establishment &
configuration of DRB and SRB

- Analyze measurement & configuration reports

Layer 2

Packet Data Convergence Protocol (PDCP)
- Ciphering integration using Snow 3G & AES128

- Robust Header Compression (RoHC) profiles versions 1 & 2

- Negative testing of Handovers procedures

Radio Link Control (RLC)
- All 3 modes of operation: Acknowledged, Unacknowledged
& Transparent Mode

- ARQ can be bypassed to test In-Sequence delivery and
duplicate detection

Medium Access Control (MAC) & Scheduler
- Configure HARQ settings and Transport Block format selection

- Mapping between Logical, Transport & Physical channels
- Priority handling and Scheduling Control

Layer 1 / Physical Layer (PHY)

- Configure modulation type, resource block allocation &
transport block size
- MIMO mode, full/sub frame usage & control format indicator.



Functional, System & Interoperability
Testing

Development teams require easy to use test tools that can test
the most complex functions and provide clear results in a
repeatable and deterministic fashion.

The S-CORE also delivers on this by providing an easy to use
GUI designed for system test, interoperability & regression test
teams to accelerate their testing when using the S-CORE with
an approach of:

Get On ® Get Results ® Get Off

Through the built in S-CORE test scenario creator, a powerful
but simple to use drop & drag approach to creating complex
network emulation, engineers can easily create complex
network test scenarios in seconds.

UE Performance Analysis

Performance analysis of UE feature sets is critical for the
successful roll out of new platforms that meet and exceed
customer expectations.

In the S-CORE this starts with control of the baseband and radio
layers all the way through to the services and applications:

- Optimization of coding schemes up to 64QAM
- Stress testing of Protocol stack efficiency

- Analyze data throughput and UE latency at various layers
with or without protocol signalling

- Perform dynamic resource allocations and various MIMO
configurations

- Negative testing of ARQ/HARQ and signalling headers

IMS, Services and Applications Development

As a network emulator the S-CORE is designed to enable
development of the complete UE protocol stack above the
radio layers to the core network, services and applications,
including support of IP Multimedia Subsystem (IMS).

The large portfolio of SIP/IMS and Rich Communication Suite,
Network Services and Applications already available on the
setcom S-CAT 6000 series is ready to run on the S-CORE.

Corruption of channel conditions provides engineers the perfect
environment to stress test IP based services like VoIP, IPTV and
streaming video within a repeatable lab based environment to
improve codec designs and QoS even further.

S-CORE Control and Diagnostic Information

Control of the S-CORE hardware unit(s) is via a remote GUI
running on a standard desktop or notebook PC connected
through an Ethernet connection.

Results are graphical where possible, showing the status of the
device at all times and what protocol signalling messages have
been transferred.

Detailed protocol logs and traces are made at every layer,
highlighting unexpected messaging and providing bit level
decoding of all messaging sent or received from each stack
entity.

Protocol development demands accuracy, clear and intuitive
logging and decoding with quick & easy identification of errors
highlighting non compliance.

S-CORE protocol Logger and decoder is constantly being updated
to meet the latest 3GPP specifications.



S-CORE for UE Certification

Reduce your time to certification

Catch non compliance to 3GPP specifications early before
committing time or budget to formal lab based certification,
field trials and operator based network acceptance.

To accelerate your UE certification setcom has developed the
S-CORE to support the following 3GPP RAN5 defined
conformance test cases for lab based UE compliance,
interoperability and certification testing.

- RRM test cases according to 3GPP TS 36.521-3

- E-UTRA & EPC protocol test cases according to 3GPP TS
36.523

Thereby reducing your interoperability risks earlier and enabling
you to better determine compliance, when to start formal
certification and begin resource consuming network acceptance.

Test Case Automation

The S-CORE can further improve your test times by executing
automated campaigns of 100’s of test cases that can be run
without operator attendance.

The S-CORE test system is listed at GCF as test platform 107
(TP107)

Resolve issues faster

- Clear Pass / Fail / Inconclusive verdicts per test case and test
step

- Run a test case multiple times till a pass is achieved to
baseline UE stability

- Compare received messaging with expected messaging to
speed up fail diagnosis

- Click on a failed test case step and go direct to the line of

TTCN-3 source code to clearly identify the cause of the
failure

The S-CORE supports the required RRM, E-UTRA and EPC protocol signalling test cases listed at GCF and PTCRB



S-CORE System Specifications

RF Output Bandwidth
Output level -120 to -30 dBm GERAN 200 KHz
Resolution 0.1dB UTRAN 5MHz
Absolute Accuracy E-UTRAN 1.4,3,5,10, 15 & 20MHz
>=-60dBm +-1.5db
< -60dBm +-2.0dB Modulation
BPSK, QPSK, 16QAM & 64QAM
RF Input
Input Level -85 to +35 dBm Multiple Input Multiple Output
Absolute Accuracy +-2.0 dBm MIMO 2x2 interspatial
Upgradeable to 4x4
Frequency Error
Accuracy 20 KHz Max Cell Combinations
Range +-5 KHz 2 * Cells any RAN configuration any band
Resolution 1Hz
General Data
Frequency Range USB Interface USB 2.0
Range 700 MHz to 3GHz  Networking interface 1GByte/sec Ethernet
Supporting all the:-
EUTRAN FDD and TDD Bands Mains Supply 100 250V 50/60Hz
UTRAN FDD Bands Weight 22kg
4 Primary GSM/EDGE Bands

Rely on one of the technology leaders

setcom provides amongst others the world’s leading test platform technology and equipment for new generation wireless industry
signalling protocols. The new S-CORE is a perfect example of how setcom protects your investment in the long-term by continuous
research and development complimented with unparalleled support.
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