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1 Introduction 

The following submission proposes a preamble design for the OFDM modes of 802.16a 
and 802.16b.  It borrows some ideas from the HIPERLAN/2 standard and modifies them 
to suit a FWA system.  It is suggested that the following forms the basis for sections 
8.3.6.3.3.5 and 8.3.6.4.2.2. 
  
 

2 PHY bursts 

 
The OFDM mode has 3 types of PHY bursts  
 

1) Downlink burst 

2) Uplink burst with short training 

3) Uplink burst with no short training 

 
Independently of the burst type each burst consists of two sections: preamble and 
payload. Each burst is started with a preamble section, rPREAMBLE, which is followed by a 
payload section, rPAYLOAD, and its baseband format is 
 
  )()()( PREAMBLEPAYLOADPREAMBLEBURST ttrtrtr −+=  
 
The time offset tPREAMBLE determines the starting point of the payload section of the burst 
and depends on the burst type . The basic structure of a PHY burst is illustrated in figure 
1. 

 

 

Figure 1: PHY burst format 

 

 

 

 

2.1 Preamble 

 
The preamble field is used for synchronization.  It consists of a short training sestion and 
a long training section.  
  

Preamble Payload rPAYLOAD
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The short training section consists of either 5 or 10 short symbols.  The term "short 
symbol" refers only to its length that is 16 samples instead of a normal OFDM symbol of 
256 samples.   The short symbols consist of 12 sub-carriers (±4, ±8, ±12, ±16, ±20, and 
±24), which are modulated by the elements of the sequence SB given by 
 
SB-26…26 =√(13/6)*{0, 0, 1+j, 0, 0, 0, -1-j, 0, 0, 0, 1+j, 0, 0, 0, -1-j, 0, 0, 0, -1-j, 0, 0, 0, 1+j, 0, 
0, 0, 0, 0, 0, 0, -1-j, 0, 0, 0, -1-j, 0, 0, 0, 1+j, 0, 0, 0, 1+j, 0, 0, 0, 1+j, 0, 0, 0, 1+j, 0, 0} 
 
The first 4 short symbols are generated directly by applying a 64-point inverse Discrete 
Fourier transform to sequence SB. The last short symbol is then repeated to give 5 short 
symbols.  In the same manner a group of 10 short symbols can also be created.  The last 
short symbol in both cases is a sign-inverted repetition of the previous short time-domain 
symbol B, i.e. IB=-B. 
 
 
The long training section of the preamble consists of two OFDM symbols (C) of normal 
length preceded by a cyclic repetition (CP) of the symbols. All the 200 sub-carriers are in 
use and they are modulated by the elements of the sequence SC given by 
 
SC-100…100 ={1, 1, -1, -1, 1, 1, -1, 1, -1, 1, 1, 1, 1, 1, 1, -1, -1, 1, 1, -1, 1, -1, 1, 1, 1, 1, -1, -
1, 1, 1, -1, 1, -1, 1, 1, 1, 1, 1, 1, -1, -1, 1, 1, -1, 1, -1, 1, 1, 1, 1, 0, 1, -1, -1, 1, 1, -1, 1, -1, 
1, -1, -1, -1, -1, -1, 1, 1, -1, -1, 1, -1, 1, -1, 1, 1, 1, 1, -1, 1, 1, -1, 1, -1, 1, -1, -1, -1, -1, -1, 
1, 1, -1, -1, 1, -1, 1, -1, 1, 1, 1, 1} 
 
The cyclic repetition CP is a copy of the 64 (note: we should look at this number) last 
samples of the C symbols.  
 
It should be noted that no real-time IFFT or IDFT is required to generate the preamble 
symbols but any implementation may be used. Further, in practical implementations an 
approximate value of the normalization factor may be used, as long as the device 
conforms to the general transmitter and receiver performance requirements specified in 
this document. 

 

2.2 Downlink burst 

Downlink burst consists of a preamble with 10 short training symbols and 2 long training 
symbols.  Structure of the downlink burst preamble is illustrated in figure 2.  These bursts 
are used for all downlink transmissions.  
 
Note: Depending on the length of the downlink burst, midambles could also be added.  
The midamble would consist of a long training symbol placed between OFDM data 
symbols. 
 

 

Copy 

           
          

B B B B B B B B B IB CP C C 

tPREAMBLE  
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Figure 2: Preamble for downlink bursts. 

 

 

2.3 Uplink burst with short training symbols 

It consists of a preamble with 5 short training symbols and 2 long training symbols. 
Structure of the short preamble for uplink bursts is illustrated in figure 3.  These bursts 
are used by an SU during uplink contention slots when the power and frequency settings 
are not yet determined and the arrival ambiguity is high. 
 
 
 
 
 
 
 
 
 

 

Figure 3: Preamble for uplink bursts with short training. 

 

 

2.4 Uplink burst with no short training symbols 

It consists of a preamble with 2 long training symbols. Structure of the preamble for 
uplink bursts is illustrated in figure 4.  These bursts are used during regular uplink 
transmissions where the base station and subscriber unit have already determined 
appropriate power and frequency settings and the arrival ambiguity is low.   
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Figure 4: Preamble for uplink bursts with no short training. 
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