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OFDMA PHY (section 8.4), FDD/HFDD Specifications Augmentation 

Dan Gal, Alcatel-Lucent
1.
 Introduction
In the current draft Standard (802.16Rev2/D1), the OFDMA PHY (section 8.4) supports both TDD and FDD frequency duplexing modes. However, there is inadequate specification detail required to implement interoperable FDD systems consisting of a mix of HD (Half-Duplex) and FD (Full-Duplex) mobile stations. To augment the Standard, this proposal defines a detailed OFDMA FDD/HFDD frame structure for a likely deployment scenario consisting, primarily, of HD as well as FD MSs. 
The contribution is designed to facilitate discussion and drive consensus. Subsequent text changes to the draft Standard would be generated.  
2.
 Proposal 
Insert the following text at the beginning of  section 8.4.4.2 PMP frame structure 

“The frame structure of OFDMA FDD systems shall accommodate the simultaneous operation of both FD-FDD (full duplex) and H-FDD subscriber stations. FDD base stations shall be full duplex. The downlink and uplink frames shall be of the same length. Upon network entry, the SS/MS shall identify itself as either FD-FDD or H-FDD transceiver. The BS downlink and uplink allocation scheduling shall include allowance for H-FDD transitioning from Tx (transmit) mode to Rx (receive) mode and vice versa as well as to switch the frequency of operation (FDL or FUL).  As a general rule, H-FDD MS shall be in receive mode except when they are scheduled or allowed to transmit. 
The BS uplink frame timing shall take into account the round trip delay (RTD) associated with the farthest MS location in the cell (6.66 μsec RTD for each 1 Km of MS to BS distance). The MS shall align its UL frame with that of the MS which is located at the edge of the cell.
The FDD frame structure shall maximize the utilization of the BS UL resources by properly coordinating the DL and UL allocations for H-FDD MSs. Figure 1 describes the frame structure of a system comprising of both H-FDD and FD-FDD MS. To this end, allocations for H-FDD MS shall be consistently be made in either one of two regions in the frame referred to as group 1 and group 2 regions.
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Figure 1: FDD Frame Structure Optimized for Half-Duplex MSs 
The frame is configured into four regions; 

a. Frame control region, consisting of the Preamble, FCH and MAP (including two sub-MAPS)

b. HD group 1 region (shown in Fig.1 as A (Rx) and B (Tx)
c. HD group 2 region (shown in Fig.1 as B (Rx) and A (Tx)

d. UL control region, shared by both H-FDD and FD-FDD MSs. 
Figure 2 is similar to figure 1 except that it also shows the one-way and round-trip-delay (RTD) offset of the MS-received DL frame and BS-received UL frame, respectively.
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Figure 2: FDD Frame Structure Optimized for Half-Duplex MSs, RTD Offset Shown
The transition gaps (MS) and the transition gap allowances (BS) shown in figure 1-4 (MS-Tx) apply to all H-FDD MSs.  The transition gaps (MS) and the transition gap allowances (BS) shown in figure 1-3 (MS-Rx) apply only to those H-FDD MSs whose allocations border with the control region. All H-FDD MS that transition within the group region do so without the need for BS allowance.
The size (in symbols) and location within the frame of each region shall be configurable and defined in the MAP (as size symbol offsets from the frame beginning edge).
A change of an MS’s group region allocation should be done at frames in which the MS has no data to receive or transmit. 

An FD-FDD MS shall be able to get simultaneous allocations in both group regions of the frame as well as in the DL symbols corresponding to the control region. “
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