Guy Pujolle

Guy.Pujolle@lip6. fr

New Issues in W ireless and M obile N etworks

- 2 -

UMTS

IEEE 802.16

DECT

IEEE 802.15 IEEE 802.11

Mobilité

Débit

GSM

satellite

10kb/s 500k/s 10Mb/s 150Mb/s

Global

Cellulaire

Intérieur

2Mb/s

Mobility and throughput

4th generation 5th generation

- 3 -

Convergence

� �

� �

� � � �

�PLOOLR QV�

9RLFH�RQ�IL[HG�QHWZRUN

9RLFH�RQ�PRELOH�QHWZRUN

,QWHUQHW

- 4 -

Same applications

Same control scheme

Same management

Mobile Internet

                                    Fixed Internet

                                High - throughput

                                                                application

Convergence of applications

Alw ays available

Mobile networks

- 6 -

IMT - 2000

Satellite

Macro - cell

Micro - cell

Zone 2: Urbane

Zone 1: building

Pico - cell

Zone 4: Global

Zone 3: Suburbane

                                                                 International Mobile Communications for the year 2000

- 7 -

                                                                                                                Interfaces

MT RAN CN

CN

                                                                                               UIM

9

             UIM: User Identity Module

9

             MT: Mobile Terminal

9

             R AN: Radio Access Netw ork

9

             CN: Core Netw ork

- 8 -

MT

UIM

                 UIM - MT interface

�

                                     Access control

�

                                     Smart card

¾

100 MHz and 1 Mo

¾
intelligence of the access

control

¾

Operating system

¾

VHE ( Virtual Home

En vironment )

�

Stack of protocols

¾

AT M

¾

IP

¾

MPLS

�

Aw areness agent

�

Security

UIM: User Identity Module

         MT: Mobile Terminal

MMQOS project w ith Schlumberger

- 9 -

                                                          MT RAN

Air interface

�

Se veral interfaces w ithin IMT - 2000

�

2

sg
generation : digital circuit

¾

GSM : TDM A

¾

IS95: CDM A

¾

IS136 : TDM A

�

2,5

sg
generation : digital circuit + packet

¾

GPRS

¾

GP IS136

�

3è génération: digital + packet

¾

UMTS (Europe) ------------ > UM TS

¾

W - CDM A (japon)  ----------- > UM TS

¾

CDM A 2000 (USA)

¾

EDGE (GPRS + GP IS136 + x)

�

Political , economical and technical

issues

- 10 -

RAN CN

               RAN - CN interface

�

Call management

�

Mobilit y management

�

HLR and VLR

�

Mobile IP

�

IP cellular

�

MANET

¾

Mobile ad hoc netw ork

- 11 -

CN

    CN

Satellite

Satellite Satellite

Satellite

Satellite

Satellite

Satellite

Satellite

Satellite

Satellite

Satellite

Core network interface

�

ATM then  IP interfaces

¾

Policy - based Internet

�

Interface betw een the

different members of the

IMT - 2000 family.

- 12 -

Impact of the bandwidt h on video stream

                         �

                                   MPEG 4 (object - based)

                         �

                                   MPEG 7 (XML)

                         �

                                   MPEG 12 (semantic - based)

SAM U project ( w ith Motorola, Renault, Cegetel , etc.)

Wireless networks

- 14 -

Unlicensed bands

                                                  IEEE 802.15

WPAN: Wireless Persona l Area Network

Bluet oot h

- 16 -

Concept phone

Bluetooth phone

- 17 -

Bluetooth connection for e - business

Bluetooth�

Mobile

netw ork

2/2.5G/3G

- 18 -

Bluetooth

�

                                     Frequencies betw een 2 400 and 2 483,5 Mhz

�

                                     79 channel of 1 Mhz .

�

                                     Piconet : 8 users

                                                  ¾

                                                                                 1 master and 7 sla ves (polling technique)

�

                                     Scatternet

�

                                     Throughput

                                                  ¾

                                                                                 433,9 Kbit /s for a full duplex communication

                                                  ¾

                                                                                 723,2 Kbit /s and 57,6 in the other direction

                                                  ¾

                                                                                 64 Kbit /s for synchronous communications

                                                  ¾

                                                                                 1 asynchronous channel and up to 3 synchronous channels

- 19 -

Bluetooth : piconet and scatternet

Ad hoc netw ork

                                                  IEEE 802.11

IEEE 802.11b

IEEE 802.11a

IEEE 802.11e

- 21 -

                                                                           IEEE 802.11

IEEE 802.11b

11 Mbps

- 22 -

IEEE 802.11

- 23 -

IEEE 802.11 : CSMA/CA

- 24 -

CSMA/CA for hidden station

- 25 -

IEEE 802.11a

�

                                     HiperLAN 2 (MAC + ATM) from ETSI

�

                                     IEEE 802.11a

                                                  ¾

                                                                                 ˘ 802

                                                                                                                   .

                                                                                                                 11a o pe
ra
t
e on t
h
e 5 G H z f
r
equency on t
he

                                                                                 u n

                                                                               l

                                                                          i

                                                                       c

                                                                     ensed

                                                                band U N

I

I

.

                                                  ¾

                                                                                 ˘ 802

                                                                                                                       .

                                                                                                                     11a
use

OF D M  mod u
l
a
t
io
n w
i
th 52 c
a
r
r
i
e
r
s

                                                                                 pe

                                                                                r m

                                                                                 i

                                                                             t

                                                                       t

                                                                i

                                                              ng exce
l
l
en
t
p
e
r
fo
r m a nce e
ven w
i
th mu
l
t
i
p
l
e

                                                                                 pa

                                                                               ths .

                                                  ¾

                                                                                 ˘ 802

                                                                                                    .

                                                                                                  11a

                                                                                          p

                                                                                       r

                                                                                    o p oses

                                                                                 8

                                                                         speeds f
r
o m 6
t
o

54 M b ps .

�

                                     A d

                                     hoc netwo
rk

- 26 -

MANET (Mobile Ad - hoc Networks)

- 27 -

IEEE 802.11e

�

                                IEEE 802.11 phone

�

                                IEEE 802.11e for the quality

                                of ser vice

                                                              IEEE 802.16

WLL: Wireless Local Loop

LMDS: Local Multipoint Distribution System

- 29 -

                                    WLL Wireless Local Loop

LMDS

Local Multipoint Distribution System

- 30 -

LMDS

Local Multipoint Distribution System

Constellations of satellites

                                                                                    S a t e l l i t e

S a t e l l i t e  d i s h

- 32 -

- 33 -

- 34 -

Orbits

- 35 -

First digital generation

- 36 -

- 37 -

- 38 -

Internet of the sky

                                                  ¾

                                                                                 Voice , fax, data

                                                  ¾

                                                                                 Large number of satellites

                                                  ¾

                                                                                 700 km

                                                  ¾

                                                                                 Inter satellite links

- 39 -

Internet of the sky

                                                  ¾

                                                                                 Voice , fax, data

                                                  ¾

                                                                                 Large number of satellites

                                                  ¾

                                                                                 700 km

                                                  ¾

                                                                                 Inter satellite links

Constellation of satellites

�

                                     GEOS Geosynchronous Orbit Satellite

�

                                     MEOS Medium Earth Orbit Satellite

�

                                     LEOS Low Earth Orbit Satellite

�

                                     8 to 800 satellites for a LEOS system

Constellation of satellites

Satellite Satellite

Satellite

1000

13000

36000

Constellation of satellites

Satellite

Satellite

Satellite

Size of the antenna

Transmission power

Size of the cell

Power of the satellite

Constellation of satellites

Satellite

Satellite Satellite

Satellite

Satellite

Satellite

Satellite

Satellite

Satellite

Satellite

Satellite

- 44 -

Constellation of satellites

�

                                     Handovers control: Fixed Earth footprint

- 45 -

                                                                                                                  - 46 -

Footprint

4 th and 5 th generation

- 48 -

4 th and 5 th generation

ITS: Intelligent transport system

H APS: High Altitude Stratospheric

Platform

- 49 -

4th generation

�

                                     4è générat ion

                                                  ¾

                                                                                 Heterogeneous handover

                                                                                                    9

IEEE 802.11

                                                                                                    9

HiperL AN

                                                                                                    9

Bluetooth

                                                                                                    9

UMTS

                                                                                                    9

GPRS

                                                                                                    9

GSM

                                                                                                    9

Satellite

                                                                                                    9

Fixe

                                                  ¾

                                                                                 Ad hoc netw orks

                                                  ¾

                                                                                 Mobile router

- 50 -

4 th generation

WLAN

Bluetooth

UMTS

GSM/GPRS

- 51 -

T o u r

                                                   PDP/PEP Model

Policy repository

PDP

Network

Administrator

Network policy

introduction

Read

Decision

request

Decision

Reply

PEP

IP Net work

                         IP trafic

User

LPDP

- 52 -

Challenges

                                                                                        A

 B

-  Mobility

-  Security

-  Real time

-  Mobility

-  Security

-  Real time

                                                                      C

 D

              -  Security

              -  Best - effort

-  Security

-  Best - effort

PDP

  LPDP

 PEP

 PEP

 PEP

 PEP

 PEP

  LPDP

  LPDP

  LPDP

Policy Server

         Policy Enforce ment

                                                                             Point

- 53 -

PDP

LPDP

PEP

PEP

PEP

PEP

PEP

LPDP

LPDP

LPDP

PDP

LPDP

PEP

PEP

PEP

PEP

PEP

LPDP

LPDP

LPDP

PDP

LPDP

PEP

PEP

PEP

PEP

PEP

LPDP

LPDP

LPDP

PDP

                                                                                                            LPDP

                                                                                                                PEP

PEP

                                                                                                                PEP

PEP

PEP

LPDP

LPDP

LPDP

WLAN

Bluetooth

UMTS

GSM/GPRS

- 54 -

Convergence

WLAN

Bluetooth

UMTS

GSM/GPRS

PEP

LPDP
PDP

COPS

Edge router

PEP

LPDP
PDP

COPS

Edge router

PEP

LPDP
PDP

COPS

Edge router

PEP

LPDP
PDP

COPS

Edge router

- 55 -

Embedded Internet

An ywhere

An y time

Free acc ess

Internet t own

IEEE 802.11

Ambience project

Philips

(20 partners )

- 56 -

T PEP

MT

- Mobility

- Security

- Real time

- QoS

T PEP

MT

B

PDP

LPDP

PEP

PEP

PEP

PEP

PEP

LPDP

LPDP

LPDP

Core Netw ork.

COPS - PR

Wireless access

Netw ork.

COPS - MU

End - to - end

Diffserv

Architecture

A

                                               COPS - MU QoS architecture

- 57 -

TPEP

MT

TPEP

MT

B

PDP

LPDP

PEP

PEP

PEP

PEP

PEP

LPDP

LPDP

LPDP

Core Netw ork.

COPS - PR

Wireless access

Netw ork.

COPS - MU

A

Mobility profile

Policy based

decision to

choose the next

point of

attachement

                                   COPS - MU based handoff and QoS

- 58 -