

    

        


        
        
                        
                
            
                    


        
            	
                    dariahiddleston
                
	
                    
                        Home
                    
                
	
                    
                        Comments
                    
                


        


        
    
    

    
        
            
                
                    
                                                    
    
        

        


        
            Portugal Telecom Inovação, S.A. WiMAX and WiFi Interoperability in Next Generation Networks Pedro Neves Crossnet Workshop Lisbon, February 19 th 2008 
        

    





                                            

                

            

        


        
            
                
                
                
            

            
                

                

                
                    
                     Match case
                     Limit results 1 per page
                    

                    
                    

                

            

        
    


    
        
                            
                    


        

            
                
                    

                    
                    
                

                
                    
                    1

26
                    
                

                
                    
                    100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                    
                


                
                
                    
                    Embed
                
                
            


        

        

    




        

            

        
            
                
                    
                        
                            Home
                        

                        
                                            


                    
                        WiMAX and WiFi Interoperability in Next Generation Networks

                        Mar 27, 2022

                        
                                                                                        Download
                                                        Report
                        


                        
                            Category:
                            
                                Documents
                            

                        


                                                    
                                Author:
                                dariahiddleston
                            

                        

                        

                        
                    



                    

                                    

            




            
                
                    
                                                    Welcome
                        
                                                    
                                Comments
                            
                        
                                            




                                            
                            Welcome message from author

                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
                        

                    

                                            
                                                            
                            
                            

                        

                    

                                    

            

        


                    
                
                    
                        Transcript

                        
                            Page 1
                        

Portugal Telecom Inovação, S.A.
 WiMAX and WiFi Interoperability in Next Generation Networks
 Pedro Neves
 Crossnet WorkshopLisbon, February 19th 2008

Page 2
                        

Crossnet Workshop, Lisbon, 19th Feb 2008
 Contents
 • WiMAX & WiFi– Overview– Synergies– Deployment Scenarios
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Crossnet Workshop, Lisbon, 19th Feb 2008 4
 What is WiMAX?
 Worldwide Interoperability for Microwave Access
 “WiMAX is not a technology, but rather a certificationmark, or 'stamp of approval' given to equipment that meets certain conformity and interoperability tests for the IEEE 802.16 family of standards. A similar confusion surrounds the term Wi-Fi, which like WiMAX, is a certification mark for equipment based on a different set of IEEE standards from the 802.11 WG for WLAN.”
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Crossnet Workshop, Lisbon, 19th Feb 2008
 WiMAX Forum
 • Industry-led group, non-profit organization– A group of services providers and manufacturers that have
 joined together to certify and promote the family of technologies based upon the IEEE 802.16 standard
 • Main goal is to accelerate the introduction of thes e systems into the market
 • WiMAX Forum Certified products– Fully interoperable and support broadband fixed,
 portable and mobile services.
 5
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Crossnet Workshop, Lisbon, 19th Feb 2008
 IEEE 802.16• BWA technology for MANs
 – Fixed Terminals (802.16d)– Mobile Terminals (802.16e)
 • PMP Architecture– Base Station (BS)– Subscriber Station (SS)
 Mobile Station (MS)– 100 Mbps @ 20 MHz– 30 km
 • Connection-oriented– Identified by the CID (Connection Identifier)
 BS
 SS
 SS
 SS
 SS
 ……
 .
 Point-to-Multipoint transmission
 Core Network
 Access Network
 6
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 IEEE 802.16 QoS
 • Connection Identifier (CID)– Each connection between the BS and SS/MS is identified by
 a CID
 • Service Flow (SF)– Each CID has a SF associated– Set of QoS parameters
 • BW, delay, scheduling service,priority, …
 – Classifier Rule(s)• IPv4, IPv6, Ethernet, VLAN …
 – Created using a set of MACManagement Messages DSA(Dynamic Service Addition)
 • REQ, RSP, ACK
 7
 DSA_ACK
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Crossnet Workshop, Lisbon, 19th Feb 2008
 WiMAX Forum Network Reference Model
 – WiMAX Forum Network Reference Model• CSN, ASN (BS, ASN-GW), CPE (SS/MS)
 8
 802.16d/e
 BS
 ASN-GW
 ASN
 Access Service Network
 Other ASNs
 R4
 R3
 R6
 R8
 R6
 802.16d/e
 BS
 802.16e
 SS/MS
 802.16
 SS/MS
 CPE
 Customer Premise Equipment
 R1
 R1LAN/
 WLAN
 CSN
 Connectivity
 Service Network
 IEEE 802.16 QoS ASN QoS IP QoSCPE QoS
 LAN/
 WLAN
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Crossnet Workshop, Lisbon, 19th Feb 2008
 WiMAX & WiFi
 • Complementary or Rivals?– Maybe both …– But mainly complement each other
 • Although both WiMAX and WiFi provide wireless broadband connectivity, they have been optimized for different usage models:– WiFi for very high-speed WLAN connectivity– WiMAX for high-speed Wireless WMAN connectivity
 • By combining WiMAX and WiFi technologies, service providers can offer a more complete suite of broadband services, everywhere, anytime
 9
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 WiMAX & WiFi Synergies
 10
 WiFi WiMAX Synergy Impact
 Spectrum License-exempt spectrum Licensed & License-exempt
 spectrum
 Service providers may use
 both: license-exempt for BE
 and licensed for QoS traffic
 Coverage Fixed and Mobile Scenario
 in LANs
 (100 m)
 Fixed and Mobile Scenarios in
 MANs (few km for mobile
 and longer range for fixed
 scenarios)
 ABC concept: users
 connected to WiMAX or WiFi
 depending on their location,
 coverage and QoS
 requirements
 IP
 Compliancy
 IP-based IP-based Common IP network
 components: AAA, DHCP,
 DNS, …
 Certification WiFi Alliance WiMAX Forum Interoperability: reduced
 costs
 Max Data
 Rate
 IEEE 802.11g (54 Mbps) 20 Mbps per sector High data rates: service
 providers can distribute real-
 time services with delivery
 assurances
 Source: Intel
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 WiMAX & WiFi Scenarios
 11
 High Throughput High Throughput Access for BusinessAccess for Business
 ConsumerConsumer
 Broadband AccessBroadband Access
 VehicularVehicular
 WiWi--FiFi
 WiWi--FiFi
 Mobile/ Portable Mobile/ Portable BroadbandBroadband
 High ThroughputHigh Throughput
 P2P / P2MPP2P / P2MP
 BackhaulBackhaul
 .16d.16d
 .16d.16d
 .16e.16e
 Source: Intel
 .16d / .16e.16d / .16e
 .16d.16d
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 WiMAX & WiFi Challenges (1)
 Quality of Service• Map L3 QoS (e.g. Diffserv) into each
 specific technology QoS requirements– WiMAX is connection oriented– WiFi is connectionless
 • Develop L2.5 framework to handle L3 QoS integration into L2 access technologies
 13
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 WiMAX & WiFi Challenges (2)
 Seamless Mobility• Guarantee seamless HO between WiFi and
 WiMAX technologies– Only local mobility is defined by the standardization
 entities– Inter-tech mobility issues are usually not addressed
 • Provide L3 mobility entities with link layer info– Optimizing the HO procedures and decisions– IEEE 802.21 MIH framework
 14
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 IEEE 802.21 MIH Overview
 • Being standardized by IEEE– Important to optimize HO performance by developing a Media
 Independent Handover framework
 • Provides a set of services– Events, Commands and Information Services
 • Link Layer technologies are responsible to trigger the correspondent events– E.g. Link Layer conditions, …
 • Propagates these events to the subscribed Users (Local and/or Remote)– They can make use of this information to trigger HO
 preparation phase– Very useful for MBB HO between WiMAX and WiFi
 15
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 IEEE 802.21 MIH Framework
 Link Layer Technologies
 MIH
 User
 MIHF
 WiMAX
 MIH
 User
 ...…
 ...…
 WiFi
 • Distributed across thenetwork elements– Access Network
 • MS, AP, BS
 – Core Network
 • MIH Function– MIH framework coordination point
 • L2– Provides link layer triggers
 • MIH User– Mobility & QoS Managers
 16
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 WiMAX & WiFi Evaluation
 • A prototype based on WiMAXand WiFi has been implemented– WEIRD & DAIDALOS European
 projects– Using fixed WiMAX and WiFi
 • The goal was to integrate QoS andfast mobility mechanisms using a multi-hop access network– Fixed WiMAX to provide backhaul connectivity– WiFi to provide last-mile connectivity
 18
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Crossnet Workshop, Lisbon, 19th Feb 2008
 WiMAX & WiFi Multi-hop Scenario
 • WiFi APs directly connected to the WiMAX SSs
 19
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 Generic QoS Architecture
 • QoS Layer 3– QoS Broker (QoSBr)
 • L3 Resources Management– QoS Manager (QoSM)
 • Enforces the defined policies in the AN technologies
 • QoS Layer 2– QoSAL (technology independent)
 • QoS management in the AN– Drivers (technology dependent)
 • Establish the communication with the AN technologies
 • L3 ↔ L2 QoS communication– Abstract Interface (QoSM ↔ QoSAL)
 20
 Technology Specific
 Module
 (Driver)
 Technology Independent
 Module
 (QoS Abstraction Layer)
 Network Layer Module
 (QoS Manager)
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 802.16-BS
 Driver
 AR-QoSAL AP-QoSAL MN-QoSAL
 802.11e
 AP
 Driver
 802.16-SS
 Driver
 802.11e
 MN
 Driver
 QoSM
 Driver
 Interface
 Driver
 Interface
 Abstract
 Interface
 802.16 SS802.16 BS
 Libcurl
 Interface
 802.16
 QoSAL Protocol
 802.16 Control Protocol
 Access Point
 (AP)
 Access Router
 (AR)
 Mobile Node
 (MN)
 QoSAL
 Protocol
 802.11e
 BS Side Entity SS Side Entity
 Implemented Solution
 21
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 Multi-hop QoS Performance Results
 • PMP– BS, SS1 and SS2
 – 802.16 and 802.11e
 • 4 Simultaneous Flows– F1, F2: CN → MN1
 – F3, F4: CN → MN3
 – Resv. [F1, F4] �ΔΔΔΔT1
 – Mod. [F1, F4] � ΔΔΔΔT2
 22
 Flow BW (bps) ΔΔΔΔT1 (ms) BW (bps) ΔΔΔΔT2 (ms)
 F1 512 K 15 1 M 7
 F2 512 K 17 1 M 5
 F3 512 K 20 1 M 9
 F4 512 K 19 1 M 8
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Crossnet Workshop, Lisbon, 19th Feb 2008
 Multi-hop FHO Performance Results
 • Fast-Handover– AR and SS1
 • 1 Flow– F1: CN → MN5– Resv. F1 � ΔΔΔΔT1
 23
 802.11Flow BW (bps) ΔΔΔΔT1 (ms)
 F1 64 K 24
 F1 128 K 30
 F1 256 K 21
 F1 512 K 19
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 Conclusions
 • WiMAX & WiFi will complement each other– Providing new usage models for the users and deployment models
 for service providers
 – Contributing to decrease the Digital Divide gap– Always Best Connected (ABC) concept
 • For a seamless integration in next generation environm ents, it is mandatory to support QoS and fast-mobility
 • A WiMAX & WiFi multi-hop scenario has been implement ed
 • Ongoing tests related with the integration of the 802. 21 framework in these environments are being done …
 25
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 The End
 Thank YouQuestions?
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