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TDD Frame Structures for 802.16m 

Wenchao Ma, Zihua Guo, Fan Wang and Dong Ling
Lenovo Lmited
1 Introduction
This contribution proposes the flexible and backward compatible frame structure for 802.16m.  According to the 802.16m SRD[1], the IEEE 802.16m system shall provide continuing support and interoperability for legacy WirelessMAN-OFDMA reference systems, i.e., the OFDMA TDD air interface as profiled in WiMAX Forum System Profile Release 1.0[2].
Besides backward compatibility, the 802.16m frame may have shorter length and wider bandwidth than the legacy system to meet the QoS requirements defined in SRD[1].  This contribution discusses several 16m frame structure considerations with shorter and same frame length; in each case, the proposed frame structure bandwidth can be wider or same as the legacy system.  The proposed TDD 16m frame structures can be categorized as below:

· Proposed frame structure with shorter frame length
· 16m frame with same bandwidth as legacy system
· 16m frame with wider bandwidth than legacy system
· Proposed frame structure with same frame length
· 16m frame with same bandwidth as legacy system
· 16m frame with wider bandwidth than legacy system
2 New frame structure with shorter frame length than legacy system
With the increase of the user demands on high rate data transmission, the 16m system will replace the 16e system for sure.  By considering this fact, we think the design of the frame structure should 16m based.  In other words, the 16m frame should use its own new preamble and frame control.  The 16e frame control and data can be supported in the new 16m frame and easy to be disabled whenever the 16e user number becomes small enough.  
Based on the above consideration, the new 16m frame structures are introduced.
2.1 16m frame same bandwidth as the legacy system

In the proposed 16m frame structure shown in Fig.1, the 16m system is operated with the 16e on the same RF band with same bandwidth.  The 16m frame is half length as the 16e system.  The first 16m DL subframe contains 16e DL burst.  The 16e UL burst is transmitted in the second 16m UL subframe.  The 16e frame spans three consecutive 16m frames, its DL subframe starts in the first 16m DL subframe and the UL subframe begins with the second 16m subframe.  The advantages of this design are the 16m frame can use the new preamble and FCH; and 16e parts can be enabled or disabled easily.  In addition, the 16e frame header and UL burst begins with fixed point once the 16e burst zone size is determined.  This makes the synchronization of the 16m MS with BS easier.  In the extreme case, the 16m system is overwhelmed by the 16e user during the initial stage of deployment; the 16e DL burst can overlap with the 16m DL burst completely.  The 16m zones become embedded within the legacy 16e frame.
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Fig.1: Proposed 16m frame structure with same bandwidth and shorter length
2.2 16m frame with wider bandwidth than legacy system

It is expected that wider bandwidths than legacy systems will be used in 16m to support higher data rates.  In Fig.2, the legacy system frame is embedded within the proposed 16m frame.  The 16e burst could be on the edge or in the middle of the frequency domain.  Some tones are reserved to avoid the interference as shown in Fig2.
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Fig.2: Proposed 16m frame structure with wider bandwidth and shorter length
3 New frame structure with same frame length as legacy system
3.1 16m frame with same bandwidth as legacy system

When the 16m has same during as the legacy system, the proposed frame structure can be seen in Fig.3.  In that case, the 16m DL and UL bursts spare some zones for 16e DL and UL bursts respectively.  The 16m frame uses new preamble and the legacy system uses its own.  The 16e frame spans two consecutive 16m frames in this case.
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Fig.3: Proposed 16m frame structure with same bandwidth and length

3.2 16m frame with wider bandwidth than legacy system
If the 16m system has wider bandwidth, the 16e frame is embedded within the 16m frame as shown in Fig4.  The 16e bursts can be on the edge or in the middle of the spectrum flexibly.
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Fig.4: Proposed 16m frame structure with wider bandwidth and same length
4 Summary
In this contribution, several proposals on the 16m TDD frame structures are introduced.   Both of the proposed frame structures can support the legacy system in case of same or wider bandwidth with same or shorter duration.  In the contribution, we think the 16m user will replace 16e user quickly with the rapid increase on the traffic and QoS requirements.  The design of the new frame structure should base on the new system and some zones in the new frame are reserved for the legacy system.  Therefore, in this proposal, the 16m can use the new preamble and frame control information.  With the reduction of the 16e user number, the legacy system support parts can be disabled easily.
In general, when the 16m has shorter frame length, some zones in the DL part of the first 16m frame and the UL part of the second 16m frame are allocated to the 16e system.  The legacy system frame span 3 consecutive 16m frames.  When the two systems have same frame length, some zones in the DL and UL parts of the same 16m frame are allocated to the 16e system and the 16e frame span two consecutive 16m frames in this case.  If the 16m system has wider bandwidth, the 16e zones can be allocated on the edge or in the middle of the spectrurm. 
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