Wireless Multimedia Systems Fall, 2004 (Nov 3, 2004)

1. Today's topic:
Finishing 802.11/Bluetooth
Cellular Concepts: Channel Assignments and Handoff”
Suggested Reading:

Required Reading:
· [Katzela96]Katzela, and M. Nahgshineh,”Channel assignment schemes for cellular mobile telecommunication systems: a comprehensive survey,” IEEE Personal Communications, June 1996
· [Pollinin96], G.P. Pollini, “Trends in handover design, “IEEE Communications Magazine, March 1996

a) Overviews:
(1) Demand Growth: (a) the Ubiquitous information access (b) increasing number of users (c) multimedia bandwidth demanding
(2) Challenges of Cellular Technologies:

(a) Efficient reuse of the scarce radio spectrum: Interference issues (e.g. co-channel interferences and proper channel assignments for different traffic demanding)
    (b) Continuous QoS provisions: (handoff)
b) Channel Allocation Schemes (Channel Assignment Schemes)
(1) Channel Resources (FD (Frequency Division), TD (Time Division), CD (Code Division)
(2) Co-Channel: the same set of channels can be reused at a minimum distance (co-channel reuse distance) to maintain CIR (Carrier signal over co-channel interference)
(3) Fixed Channel Allocation (Fixed Channel Assignment)

   Assign a number of channels to each cell according to some reuse pattern

(4) Dynamic Channel Allocations (Dynamic Channel Assignment)

   All channels are placed in a pool and assigned to a new call to satisfy minimum CIR

(5) Flexible Channel Allocations
c) Handling Handoffs
  Performance Metrics: Call blocking prob, Handoff blocking prob, Interruption, delay
  Handoff initiations: relative signal strength, with threshold, with hysteresis, Prediction

  SIR measurement by network controlled, mobile assisted, mobile-control handoff

  Macrocell/Microcell Overlays: velocity estimation, multi-tier control, integrated system, teletraffic
d) More Schemes:
Reuse Partitioning: (RUP): each cell is divided into two or more concentric subcells
Overlapping Cells

     Power Control
Bluetooth (802.15 for short range communications, Personal Area Network)

Wireless Connection is established in an Ad-hoc manner. Data delivery relies on a piconet. A piconet consists of a Master and up to 7 slaves. All devices on a piconet follow the frequency hopping sequence and timing of the master. Several piconets could be linked as a Scatternet.
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<I> First Step (Service Discovery Protocol, Inquiry/Inquiry Scan), Page/Page Scan
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Figure 17 Discovering a Bluctoh device




<II> Connection Established (Time Division Multiplexing within a piconet)

ACL (Asynchronous Connection Link)

SCO (Synchronous Connection Link)
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       <III> Power Saving/Power Management:

       Standby/Idle Mode: the unit only scans a little over 10 ms every (1.28 second to 3.84 seconds)

       Hold/Park/Sniff (after the piconet has been established)

         Hold: for another inquiry/scan/page functions

         Sniff: low power mode, the slave scans at a larger interval 

         Park: it only listens to the channel at a very low duty cycle

Advanced 802.11 Management:

<I> 802.11 Power Saving

Infrastructure: TIM

     Beacon Message:

           Timestamp

           Beacon Interval

           Capability Information

           SSID (Service Set Identity, ESS or IBSS)

           Supported Rates

           CF Parameter Set

           IBSS Parameter Set

           TIM

      Association Request: (Capability Information, Listen Interval, SSID, Supported Rates)

      Association Response: (Capability Information, Status Code, Station ID, Supported Rates)

Ad hoc (IBSS): ATIM
<II> 802.11 Handoff
Mobility

Handoff

IAPP Protocol

GPRS (General Packet Radio Service in GSM)

 <I> share physical GSM resource on a dynamic flexible basis
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 <II>Capacity on Demand: dynamically allocate the packet data channels for each cell and allocate multiple of packet data channels for a user

Spread Spectrum Access Method for Wireless Communications (CDMA)

<I> Universal Frequency Reuse

    Direct Sequence Cellular CDMA: 

<II> Power Control:

     Reverse Link

     Forward Link

<III> Soft Handoff and Space Diversity

<IV> Cellular User Capacity to determine the allowed number of user for a CDMA cellular system


[image: image5.wmf]a

h

h

)

1

)(

1

(

3

2

1

0

0

K

M

G

E

E

b

eff

b

+

-

+

=

÷

÷

ø

ö

ç

ç

è

æ


[image: image1.png]


_1133499796.unknown

