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SoC: Typical roadmap 
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Source: Qualcomm website 

Several chips per year 
 
Driven by features  
 
Aligned with mobile 
phones release 
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The team 
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Algorithmic Designer 

LSI SoC Designer 

System Architect 

Team Manager 

Cost control 
Size control Deliverables 

Quality 
Schedule 

Project leader 

Functionnality 
Best-in-class solution 

Signal processing Low level prog. 

All the actors are involved 
in the fixed-point definition 
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Fixed-point tool 
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Team Manager 

Å Cost 
Å Licence free 

Å Accuracy wrt to deliverables 
Å Easy to maintain 

Project leader 

Å Rapid prototyping 
Å Unique test bench 
Å Accuracy wrt to deliverables 

System Architect 

Å High level programming 
Å Include the signal  
processing basics 
Å Expressive and precise 

Programmer 

ÅBe able to run on PC 

ÅRun floating and fixed on the 
same bench 

ÅBit-true to hardware 

ÅNo proprietary languages 

Bench 
« Simu_Gene » 
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Agenda 

Application description 

 Rapid prototyping with a two-step methodology 
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Baseband receiver design 
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3GPP Receiver 

ǒ Pedestrian A @ 3km/h 

 

ǒ 1 or 2 orthogonal streams in MIMO mode :  

Å Stream 1 : Hset 8 / 64QAM / 13.3 Mbs 

Å Stream 2 : Hset 9 / 16QAM / 8.77 Mbs 

Å Total throughput =  22.07 Mbs 

 

Algorithm & Features Upgrade all along the different 
releases  

» HSDPA new features introduced in Rel.5 
» Advanced receiver type 1 / type 2 introduced in 

Rel 6 
» Advanced receiver type 3/3i introduced in Rel 7 
» MIMO 
» 64 QAM 

 

Provide best-in-class designs  

Influence 3GPP Design chipsets 
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Upgrade of the receiver 
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RAKE RECEIVER  (type 0) 

Simple to implement 

Suboptimal in presence of ISI 

Suboptimality increase for high geometry factor 

Enhanced Receiver type 2 = LMMSE chip level equalizer : 

Reduction of ISI by using a chip level equalizer 
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Upgrade of the receiver 
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 1/ Remove and replace blocks 
 2/ Check performance on new blocks 
 3/ Design the functional new blocks (fixed-point) 
 4/ Validate the system 
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Fixed-point refinement 
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Two-step methodology  

accurate  fast 

Unique bench 
All UC must be tested 

Test several algorithms 
Check different widths 
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Simulation chain 
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DownLink Simulator 

 

 

 

 

 

RF ADIN RX- BB RFFE 

TXBB TXRF Channel RXRF RXBB 
dataflow dataflow 

performance 

monitoring 

Test script automatically generated by 

tool: 

- Channel configurations 

- RF carriers types 

3GPP baseband simulator 
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Upgrade of the receiver 
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ǒ EQUALIZER : 

 - The linear equalizer has a FIR structure : 

 - Just additions and multiplications. 

 - No problem expected for the fixed point translation 

 

ǒ LEVINSON DURBIN : 

 - Division, multiplications & additions. 

 - most critical block to translate in fixed point 
 

 (All other blocks are re-used ) 

Type2 Receiver for HSDPA 

? 

? 

? 
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Agenda 

Step 1: Size the interface 
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Step1 ς Interface definition 
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Find N ? 

-> Application quality driven ? 
-> Min size driven ? 


