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1. Introduction 
This document is provided in response to the Call for Contributions on Project 802.16m System Description 
Document (SDD) issued on 2008-03-20 (IEEE 802.16m-08/016r1) on technical topic of ‘Preamble’. 

In this contribution, we present preamble designs and propose a common preamble deployment for both 
802.16m and its legacy systems. The core concept of this contribution is to make one complete system for 
802.16m to meet IMT-advanced requirement with intelligent legacy support for high efficient deployment of 
802.16m system.  

2. Key issue and challenge on 802.16m preamble 
There are many discussions and contributions on 802.16m frame structure, which have shown different 
concerns on preamble definition. For a new system such as 802.16m under development, it is critical to make 
consensus on its true target and purpose and keep them consistence during the whole development. We would 
like to emphasize in this contribution that 802.16m shall target on meeting IMT-Advanced requirements without 
too much constraint. 802.16m shall support legacy system(s) but the legacy support shall not have adverse 
impact on 802.16m system.  

There could be many issues on 802.16m. However, the key issue is the function of preamble for 802.16m 
system. We need to consider if we need a preamble for 802.16m system to achieve the following basic 
requirements:  

• Synchronization; 

• Channel estimation; 

• Handover 

Some proposals on preamble for 802.16m and legacy support by employing separate preamble usage for legacy 
and 802.16m system cannot ensure the new system to meet the basic requirement but only waste resources. It 
could be a problem to guarantee new system’s requirements with adopting legacy system as a whole part in the 
system design. In this contribution, we propose the common preamble to compromise the conflictions.  

3. Common preamble concept and advantages 
It is well-understood that the downlink preamble should meet the basic requirements of accurate initial 
synchronization, fast/accurate synchronization for handover and reliable cell/sector search performance. It also 
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needs to support easy deployment of system and high system throughput. Furthermore, the preamble should 
provide initial channel estimation as it is always supported by WiMAX system.  

A common preamble deployment is proposed in this contribution to deploy only one preamble for 802.16m and 
its legacy support to achieve quick initial synchronization, fast handover and reliable cell search. It also 
achieves high efficiency with less overhead in the system operation.  

With the common preamble deployment, both 802.16m and legacy systems are possible to share/employ the 
same mapping zone which is able to further reduce overhead.  

The basic concept of a common preamble of downlink for 802.16m and its support of legacy system can be 
depicted in Figure 1. 
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Figure 1: A common preamble deployment for 802.16m 

As shown in figure 1, the preamble proposed for 802.16m is a true preamble positioned at the beginning of a 
frame for synchronization, handover, channel estimation, etc. Furthermore, in order to support legacy system(s), 
the preamble has to be recognized by the legacy system(s) for synchronization, handover and channel 
estimation. 

4. Preamble deployment and its development 
As described above, the preamble should be sit at the beginning of 802.16m frame to achieve the basic 
requirements. There are several deployment scenarios of the preamble but fundamentally we are targeting on 
supporting both 802.16m and legacy system(s). In this contribution, we only discuss two typical scenarios. 

1. Same bandwidth for 802.16m and legacy system(s); 

2. Wider bandwidth for 802.16m with two concatenated legacy systems; 

For the first situation, it is straightforward to apply legacy preamble in 802.16m frame with the consideration to 
support legacy system(s). In this application, both 802.16m and legacy system employ the same legacy 
preamble without any needs to updates. 
 
For the second situation, we also need to adopt legacy preamble(s) to form a new preamble to support 802.16m 
and legacy system. In the case of two concatenated legacy systems, two concatenated legacy preambles should 
be employed and a PAPR control window is proposed as shown in figure 2. 
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Figure 2: Wider bandwidth for 802.16m with two concatenated legacy systems 

 
With this design, the new preamble maintains the good correlation properties, which is capable to support both 
legacy system and new system configurations, especially for legacy system – no needs to have any 
modifications.  

To optimize the designed preamble, we need to consider PAPR with the new designed preamble. For this 
purpose, we insert a control window as shown in the above figure. For practical application, the proposed PAPR 
control window might become more important to optimize the preamble transmission. The preamble 
optimization with the control window is to minimize both PAPR and impact on legacy system which is now 
with no guard interval in frequency domain. 

The proposed preamble design can achieve synchronization for both new system and legacy system(s). It 
provides full channel estimation for both systems. It keeps PAPR as low as possible. More important, with the 
proposed common preamble scheme, it makes frame lined up as shown in figure 3.  
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Figure 3: Frame lined up with a common preamble solution 
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5. Conclusion 
In this contribution, we proposed a common preamble for 802.16m downlink to achieve system initialization, 
synchronization, channel estimation and handover with less overhead and also line up the frames with legacy 
support.  

 

~~~~~~~~~~~~~~~~~~~   Text Input start   ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
x.x.x Frame structure 
[Insert the following text and diagram for 802.16m frame structure] 

x.x.y Downlink Preamble 

One downlink preamble is employed to support both 802.16m and legacy systems for system initialization, 
synchronization, channel estimation and fast handover. 

 

~~~~~~~~~~~~~~~~~~~   Text Input end   ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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