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The faster way to production for LTE and 
LTE-Advanced modules
Module design requires software tools to design the algorithms and T&M instruments to verify compliance 

with specifications. In an effort to optimize the workflow between these two areas, Rohde&Schwarz has 

developed a close collaboration with Synopsys, a leading provider of design tools. The result is a joint solu-

tion that successfully links the various stages in the design process: Test scenarios used for software-based 

system simulation can now be reused without modification for hardware verification with signal generators.

Demanding design process
Modern mobile radio standards such as LTE or LTE-Advanced 
are significantly more complex than 2nd generation standards 
such as GSM. Not only are the physical transmission meth-
ods different – OFDM and MIMO instead of single- carrier 
GMSK modulation, for example – the entire preprocessing 
stage for user data is much more demanding. This is a partic-
ular challenge in the development of RF and baseband mod-
ules. Accordingly, more emphasis is placed today on design 
verification at the various stages of the process.

The idealized path from specification  
to verified chip
Any LTE chipset or module design starts with a complete 
specification of the required attributes (FIG 1). Based on this 
specification, the design is modeled using algorithm design 
and simulation tools such as SPW or System Studio from 
Synopsys. During software simulation, the design of the chip 
is verified against the LTE standard. Using stimuli and channel 
models available as LTE libraries, and using software models 
of ideal reference receivers. Then the design is split into the 

FIG 1 Link between 

the typical chipset 

design flow and the 

use of system sim-

ulation tools and 

T&M instruments.
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software and hardware components that need to be devel-
oped, and the hardware and software is co-simulated. If the 
simulation is satisfactory, development typically continues 
with FPGA-based hardware emulators. These usually run at 
an artificially reduced speed, but otherwise function just like 
the finished design. This makes it possible to perform initial 
tests using real T&M instruments relatively early in the design 
process. Iterative verification using software simulation and 
real T&M instruments leads to the first prototype of an LTE 
chipset or LTE module. The chipset or module is again verified 
with T&M instruments before it is integrated into a more com-
plex design such as a mobile phone or an LTE base station.

The T&M challenge
Deviations from the simulation found at the end of the design 
flow usually result in a tedious search to identify the cause 
from among any number of possible sources. The deviation 
could be the result of a design flaw or an error in the gen-
eral design process. Often, the cause lies in the way the tools 
were used. This means that it is no easy matter to transfer the 
simulation results to test results achieved using actual hard-
ware. Inconsistencies between the LTE library in the simula-
tion environment and the LTE implementation in the signal 
generator – for example, because different versions of the LTE 
standard are used – prevent a direct comparison. The differ-
ent parameterization of the LTE signal during simulation and 

FIG 2 Validation 

of the  Synopsys 

LTE library against 

a Rohde&Schwarz 

signal generator as 

a “golden standard” 

(during LTE library 

development).

in the generator is another quite frequent cause of inconsis-
tencies. And though employing theoretically identical stim-
uli, the LTE parameters used by the verification engineer may 
sometimes differ very slightly from those used by the algo-
rithm designer. This makes finding a design flaw difficult and 
time-consuming, if not completely impossible. The joint solu-
tion offered by Synopsys and Rohde&Schwarz makes these 
problems a thing of the past.

Bringing simulation closer to reality
Design tools and T&M instruments should make the user’s 
job as easy as possible. Based on this premise,  Synopsys 
and Rohde&Schwarz have joined together to build a bridge 
between simulation and reality. On the one hand,  Synopsys 
validates its LTE and LTE-Advanced libraries against 
Rohde&Schwarz signal generators (FIG 2). This applies to 
every stage in the LTE signal generation chain – for LTE FDD 
and TD LTE, for uplink and downlink. Users can rely on stan-
dard-compliant signal generation both in the concept phase 
and during hardware tests, with the sure knowledge that both 
implementations are identical. On the other hand, the coop-
eration makes it possible to configure Rohde&Schwarz sig-
nal generators directly from the Synopsys simulation software 
(FIG 3). This eliminates the error-prone process of manu-
ally “translating” the simulation LTE parameters for the sig-
nal generator. As a result, commissioning of the test setup for 
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hardware verification is greatly simplified. Another benefit is 
that the test scripts used in simulation can be directly reused 
without modification. The time required for debugging and 
verification is reduced by days or even weeks.

Summary
The collaboration between Synopsys and Rohde&Schwarz 
means that users are assured of uniform conditions during 
verification – from the initial design to testing. Users can con-
centrate completely on their real job of designing LTE sys-
tems. The intelligent integration of design software and T&M 
instruments prevents potential problems during verification 
and reduces the test effort. Differences between stimulus 
generation during algorithm simulation and actual LTE signal 

generation are completely eliminated as potential causes of 
errors for LTE chip or module design, and conformity with 
standards is ensured for both signals. The transfer of simula-
tion LTE parameters for real measurements is also facilitated. 
Test cases created for simulation can simply be reused. This 
simplifies not only the often time-consuming debugging pro-
cess, it also reduces the time to first test for the newly devel-
oped hardware. 

In addition, the new solution allows algorithm developers and 
hardware testers to interact effectively. The potential of all 
resources needed for designing and commissioning LTE chip-
sets and modules – even across functional areas – is fully uti-
lized. The design process is shorter, productivity increases, 
and the product is ready for market faster.

Simon Ache
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