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“Mobile” Wi-Max

(Scalable OFDMA-SOFDMA)
(Wi-Max Forum –2006)
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3G Long-Term Evolution (LTE)

H. Ekstrom, A. Furuskar, J. Karlsonn, M. Speyer, S. Parkvall, J. Torsner and M. Wahlqvist, “Technical solutions for the 3G long-term evolution, IEEE Communications Magazine, March 2006, pp. 38-45.

Downlink-OFDMA


-2048 Frequencies


-Tone Spacing-15 kHz


-QPSK, 16-QAM and 64-QAM


-Bandwidths- 1.25, 2.5, 5, 10, 15 

and 20 MHz


-Subframes-minimum time = .5ms


-Radio Frame=10 ms

Uplink-Single-Tone FDMA


-Reduce Peak-to-Average


-Use Frequency Domain Equalization


-Can change bandwidth of QAM signal

3G-LTE

Available Downlink Bandwidth –Physical Resource Blocks
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Twelve subcarriers x 15 kHz per subcarrier= 180 kHz

(One Time-Slot= .5 ms)

Downlink-OFDMA
Unicast Scenario
    4.7 (s ((4700 feet (1.3 km)
       1/15 kHz

        (66.7 (s)

 



    71.4 (s

 



OFDM Block

-Seven OFDM Blocks in One .5 ms subframe
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Multicast (Broadcasting) Scenario
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OFDM Block

-Six OFDM Blocks in One .5 ms subframe




(6 x 82.4 (s =494 (s) 
3G Long Term Evolution (LTE)

One .5 ms Subframe

Unicast Scenario  (seven ODFM blocks)

71.4 (s 
.5 ms

Multicast Scenario  (six ODFM blocks)
82.4 (s 

.5 ms

UWB-OFDM

WiMedia Alliance 

ECMA-368
There has been a lot of interest in ultra-wideband communications, in the past few years, for short range (less than a few meters) communications of hundreds of megabits per second. As part of the IEEE 802.15 discussions, the UWB-OFDM technique was suggested.

Because of industrial political conflicts, an “outside group” was formed which continues to push the idea of UWB-OFDMA. This organization was originally called the Multiband OFDM Alliance (MBOA) and eventually became known as the WiMedia Alliance (www.wimedia.org). They are promoting the communications concept known as UWB-OFDM. This concept is described on the next few pages.

The basic concept is for each user to frequency-hop over a very wide band of approximately one and a half GHz , and transmit at data rates up to 480 Mbps.

UWB-OFDM

Wi-Media Alliance- ECMA-368

Fourteen Bands


  3.1 GHz-10.1 GHz

Center Frequency of Band #1=3.432GHz

Center Frequency of Band #14=10.298GHz

Bandwidth of Each Band=528 MHz

Channel Spacing ((f) =4.125 MHz

Number of Tones / Band= 128

Number of Data Tones/ Band=100

Number of Pilot Tones/ Band=12

Number of Guard Tones/ Band=10

Number of Null Tones=6

Tblock=1/(f=1/4.125 MHz=242.42 ns

Number of Samples in Zero-Padded Suffix=37 (70.08 ns)

Total Block Time= 242.42+70.08=312.5 ns

Rblock=3.2 Mblocks/sec

Bit Rates: 53.3Mbps, 80 Mbps, 106.7 Mbps, 160 Mbps, 200Mbps, 320 Mbps, 400 Mbps and 480 Mbps

Modulation: QPSK

Codes: r=1/3, 1/2, 5/8, 3/4 and k=9

Range:  5 meters

Frequency Hopping Structure

ECMA-368

Three Bands
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        IFFT Output       Zero-Padded 

    (OFDM Symbol)           Suffix


ECMA Standard-368

First Edition-December 2005


Tsym=Symbol length

Npacket=Number of symbols in packet

fc(m)=Center frequency of m th band

q(n)=Function that maps the n th symbol to the appropiate 

frequency band

sn(t)=Complex baseband representation of n th symbol

sn(t)=0 for t [0, Tsym] 

Exact structure of n th symbol depends on its location within the packet

                         ND 

sn[k]=1/(NFFT[ (CD,n[l]ej2(MD[l]k/NFFT
  l=0

                            NG 

 

                  +  (CG,n[l]ej2(MG[l]k/NFFT
           l=0
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               + (CP,n[l]ej2(MP[l]k/NFFT]

                           l=0

ND=Number of data subcarriers

NG=Number of guard subcarriers

NP=Number of pilot subcarriers
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                                              Npacket-1


sRF(t)= Re {ej2(f0t ( sn(t-nTsym)ej(fc(q(n))t }


         			            n=0











