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User-Centric vs. Carrier-Centric  

Over $600B 

Business by 

Year 2020 

WLAN 

WPAN 

BWA 

Cellular 



Create an open and universal platform to foster the creation and 

distribution of a broad range of innovative mobile cloud applications 

Future Radio Transmission Technology (RTT) including 5G, etc will be operated by Open Wireless 

Architecture (OWA) discovering, ruling and scheduling different air interfaces for billions of cyber 

physical system (CPS) devices and mobile devices connecting to the Mobile Cloud wirelessly. 

ARCHITECTURE FOR USER-CENTRIC MOBILE CLOUD DEVICE 

Prof. Dr. Willie W. LU, Principal Investigator of OWA Mobile Cloud architecture 

Please note that nothing set forth in this document may be construed as an admission of law or fact, or as a waiver of 

any right, remedy or defense that Prof. Willie W. LU may hold, all of which are expressly reserved.  

"Open Architecture continues to be the key for future Internet, especially for Wireless", 

Dr. Vint Cerf in School of Engineering of Stanford University on 02/08/2011. 

OWA® OS: converge & optimize multiple wireless accesses 



User-centric instead of Carrier-centric Mobile Cloud  

Virtual Mobile Server 

(Mobile Cloud Server) 

Mobile Terminal  

(Mobile Cloud Client) 

Open, Simple, Personal 

Open Wireless Networks 

(OFDM, TDMA, CDMA, etc) 

INTERNET  

OWA®  
MOBILE CLOUD ® 

Infrastructure 

Optimized Synchronization  

Select – Optimize  Push – Pop  

AT&T, Verizon, T-Mobile, Sprint Any computers, Servers, TVs 

Mobile Device, Tablet, Laptop 

The company holding the “OWA” flag will become new “Intel” of the mobile world. 

Optimized Wireless  
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OWA Virtualization OS for Open MM Applications  

OWA Virtualization Layer – OWA OS 

OS 1 OS 2 OS n 

APP 1 APP 2 APP n 

RTT 1 RTT n RTT 2 

User 

Level 

System 

Level 

Transmission 

Level 

Open Interface-Based 

Transmission-Specific 

OWA-Based Wireless Mobile Terminal Architecture  

Driver Driver Driver Open OS-

Based 

Portable 

APP-OS 

Modules 
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Classified Relation Networking Optimization Platform in OWA Mobile Cloud Devices 

Open Wireless Architecture 
Virtualization sub-layer 

Open Wireless Architecture  
Mobile Cloud client 

 

Mobile Relation Manager 

Mobile DNA 

Personal / Business 

Networking API 

General Social 

Networking API 

WLAN WPAN BWA Cellular 

VWM VWM VWM 

Connection 

Optimization 

Web (W) Video (V) Text /Message(M) 

Business 

Networking 

Personal 
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Social 
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Application 
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(User -

Centric) 

Optimized 

Wireless 

Connection 

based on 

QoW 
 

(User -

Centric) 

OWA 

OS 

Networking 

& Service  

OS 

Access Layer 

Classification  

Service Layer 

Application  

Layer 

Open Mobile Applications (Mobile Gaming, Ads, LBS, Videos, etc) 

Connection-based Services 
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Open Wireless Architecture (OWA) Virtualization Layer 

OWA Wireless Adaptation & Virtualization Layer 

Multiple RTTs Front-End (WLAN, WPAN, BWA, Cellular) 

OWA Baseband Processing Layer 

Open Operating System (OS) BIOS 
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Portable Air-Interface Modules (SIM Card) 

System Level 

OWA Baseband SoC 
Low Power, Small Size, High Performance 

OWA integrates various air-interfaces in an open platform – low power, high performance 
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Open Baseband Signal Processing Platform 

OWA multi-bands 

Open Transceiver 

Accelerator 

OCM 

BBM Shared 

Memory 

(internal & 

external) 

OIP 

Library 

Accelerator 

Open Kernels 

  Peripherals                                

Multi-Layer System BUS 

Open RF 

Interfaces 

SIMD Core 
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SIMD Core 
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PHY/MAC 

Control 

BUS 

Bridge 

GP Core 

(Controller & 

DSP) 

Memory 

PE     PE     PE    PE         

1         2     …     n 

Memory 

Multi-Tasked SIMD Core 

Open RF Module & 

Digital Frontend 

OIP:    Open Interface Parameters 

OCM:  Open Computing Machines 

PE:      Processing Elements 

GP:     General Purpose processor 

SIMD: Single-Instruction Stream  

           Multiple-Data Stream  

BBM:  Baseband Management system 

OWA is optimized for integrated platform on Smartphones - both system and transmission. 
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Wireless Adaptation & Virtualization Sub-Layer 

OWA Air-Interface Mapping & Adaptation 

Open Baseband Signals 

OIP Generator Virtual Machine Manager  

TDMA 

RTT 

CDMA 

RTT 

OFDMA 

RTT 

New 

RTT 

Air 

Interface 
Signals Signals Signals Signals AI AI AI 

Air 

Interface 

Principal 

Signals 

Supplemental 

Signals 

OIP 
OWA Baseband 

Processing Sub-Layer 

OWA is best optimized for advanced Smartphone on power 

efficiency and integration size – portable Air-Interface 

modules and Mobile Cloud architecture. 
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Call_Proc Request 

Search Conn_Table MobileCloud Server (Home IP 

Address) 

Is Visitor IP 

available? 

Communication 

with “Visitor_IP”, 

Sync with VMS 

Is Non-IP 

CDMA/TDMA/

OFDM  

available? 

Communication 

Through Non-IP 
CDMA/TDMA/OFDM 

Channel 

Dial MobileCloud Forward the Call to MobileCloud Server (VMS) 

Connection Table (Conn_Table) 

Visitor IP Address:  x.x.x.x 

CDMA/TDMA/OFDM Channel  

Home IP Address:  x.x.x.x 

(by DSL, CableModen, Ethernet, Fibre, etc.) 

Incoming Mobile Call 

Y 

N 

Y 

N 

IP 

IP 

Voice, Message , 

Web, Data or Video 

Call Processing Management System in Mobile 

Switching Center, Gateway or Virtual Switch 

Virtual Mobile Server (VMS) 

OWA® OS: How to converge multiple wireless access in one mobile device  

OWA VMS Hosting 

(256K Users) 

© 2013 14th World Wireless Congress® & Global Mobile® show, 9/18-19, Santa Clara Convention Center  



Virtual Mobile Server  

(Mobile Cloud Server) 

Home IP Address 
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OWA Interface Processing 

Signal Processing 

Application Processing 

Networking Processing  

Special Services 
Management 

(Location, Emergency, 

Sensor, Security, etc) 

SDM 

Center  
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Mobile Cloud Client   

IP /PDM over 

Wireless   

Virtual Mobile Server as Mobile Cloud Server 

Mobile IDs 
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Auto Switch to 
In-Flight Mode 

Push to Virtual 
Mobile Server 

OWA.onBoard 

Wireless Router/ 

Access Point 

OWA.inFlight Mobile Device 

OWA.onBoard RTTs 

Standard Wireless LAN (WLAN) 

Modified Wireless LAN (WLAN.Air) 

Standard Wireless PAN (WPAN) 

Modified Wireless PAN (WPAN.Air) 

When In-Flight Mode 

All Terrestrial Radio 
Transceivers Turned 
OFF (automatically) 

 
Device Connected to 

OWA.onBoard 
Wireless Router 

 
Device Synchronized  

to Mobile Cloud 
VMS on Ground 

OWA.inFlight Mobile Notebook 

onBoard  Server and 

OWA.Air Transceiver 

Outside 
Antennas 

Connecting to  
OWA.onBoard 

Connecting to Ground or other 
Aircraft in Ad-Hoc or Mesh 

OWA.inFlight Mobile Network 

® 
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