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============================= Start of Proposed Text =============================

11.4 Frame structure

11.4.1 Basic Frame structure

The IEEE 802.16m basic frame structure is illustrated in Figure 14. Each 20 ms superframe is divided into four equally-sized 5 ms radio frames. When using the same OFDMA parameters as in Table 1 with the channel size of 5 MHz, 10 MHz, or 20 MHz, each 5 ms radio frame further consists of eight subframes. A subframe is assigned for either DL or UL transmissions. There are two types of subframes depending on the size of cyclic prefix: 1) the type-1 subframe which consists of six OFDMA symbols (some of which may be idle symbols) and 2) the type-2 subframe that consists of seven OFDMA symbols. 
The basic frame structure is applied to FDD and TDD duplexing schemes, including H-FDD MS operation. The number of switching points in each radio frame in TDD systems either two or four, where a switching point is defined as a change of directionality, i.e., from DL to UL or from UL to DL.

When H-FDD mobile stations are included in an FDD system, the frame structure from the point of view of the H-FDD mobile station is similar to the TDD frame structure; however, the DL and UL transmissions occur in two separate frequency bands. The transmission gaps between DL and UL (and vice versa) are required to allow switching the TX and RX circuitry. 
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Figure 14 Basic frame structure
11.4.1.1 Frame Structure for CP=1/8 Tu 

Figure 15 illustrates an example TDD frame structure with DL to UL ratio of 5:3. Assuming OFDMA symbol duration of 102.82 µs and a CP length of 1/8 Tu, the length of type-1 subframe is 0.617 ms. In Figure 15, the last DL subframe, i.e., DL SF4, is an irregular subframe whose last OFDMA symbol is an idle symbol to accommodate the gap required to switch from DL to UL. Other numerologies may result in different number of subframes per frame and symbols within the subframes. Figure 16 shows the frame structure in FDD mode.
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Figure 15 Frame structure with type-1 subframe in TDD duplex mode (CP=1/8 Tu)
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Figure 16 Frame structure with type-1 subframe in FDD duplex mode (CP=1/8 Tu)
11.4.1.2 Frame Structure for CP=1/16 Tu 

Figure 17 illustrates an example of TDD and FDD frame structure with a CP of 1/16 Tu. Assuming OFDMA symbol duration of 97.11 µs and a CP length of 1/16 Tu, the length of type-1 and type-2 subframes are 0.583 ms and 0.680 ms, respectively. Other numerologies may result in different number of subframes per frame and symbols within the subframes.
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Figure 17 TDD and FDD Frame Structure with a CP of 1/16 Tu (DL to UL ratio of 5:3)
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