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Background and introduction

• Overhead reduction, latency reduction, minimizing 
complexity are among the list of system requirements 
in 802.16m SRD.

• Preamble, a.k.a synchronization channel design in 
16m plays a key role. The following factors need to 
be taken into account:

• Overhead vs periodicity
• Impacts on synchronization latency
• Minimizing network entry/re-entry latency
• Impacts on channel estimation accuracy
• Impacts on pilot overhead
• Minimizing efforts and time for preamble design

– Reusing 16e preamble whenever possible
– Benefits should be clearly seen before going to new preamble design.



Legacy mode

• Due to the legacy support requirement, 16e preamble shall be transmitted at the 
beginning of every radio frame (i.e. every 5ms).

• According to SRD, 802.16m MS shall be able to operate with a legacy BS which 
means 16m MS has the capability of synchronizing with 16e preambles.

• If new preamble is transmitted in every superframe and occupies one OFDM 
symbol, roughly the additional overhead is 0.5%.

• If 16m MS just relies on 16m preamble for initial network entry, performance 
degradation can be introduced due to the long periodicity of 16m preamble (e.g. 
20 ms).

• In order to avoid any additional overhead, it is reasonable to reuse the legacy 
preambles and compatible to legacy system, i.e.

– Both 16e and 16m MSs search for 16e preamble for initial network entry
– No impacts on legacy MSs.
– 16m MS can find out 16m subframes by looking into e.g. FCH which can be used to 

indicate the starting point of 16m DL. 
– if 16m MS detect new 16m preamble sequences, it does not need to decode 16e FCH. 
– We proposed the simple design for 16m MS network entry for both legacy and green- 

field operation with tradeoff between minimal complexity and overhead.



Greenfield mode

• Is there a need to change the periodicity different to the current 16e?
– If we increase the preamble periodicity, for example, preambles are transmitted every 

10 or 20ms, initial network synchronization time and thus network entry latency will 
be increased compared to 16e case (2 times/4 times longer) if assuming the same 
synchronization procedure is used.

– If we reduce the preamble periodicity, the preamble will appear not in every frame, 
but in several subframes, more overhead is introduced with negligible performance 
improvement. 

– Preamble can be used to improve channel estimation performance especially helping 
for the control channel information which comes right after/before preamble. With 
increased periodicity of preambles, it is very likely the pilot density need to be 
increased in order to keep similar channel estimation performance which will result in 
extra overhead.

– Our conclusion is there is no need to change the periodicity of preamble transmission, 
i.e. preamble can be transmitted in every 5 ms radio frame.

• Is there a need to design new preamble sequence?
– Yes, in order to

• Disable legacy support by using new preamble. 
• Efficiently support femto cells (self organization network) 
• Reduce preamble collision

– It is proposed to have 192 new preamble sequences (3 segments * 64 Id-cell) for 16m.



Proposed text for SDD

11.x.2 Synchronization channel (SCH)

Synchronization channel (i.e. preamble) is required by MS to 
maintain DL synchronization with the BS. 

The synchronization channel shall be transmitted at the 
beginning of every radio frame.

The preamble shall provide the cell identity. BS transmits 
legacy preamble when legacy support is enabled. In the green 
field deployment scenarios BS may transmit new preamble 
sequences. The number of preambles is TBD. 
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