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Proposal for IEEE 802.16m FDD Frame Structure

Sean McBeath, Lina Liu
Huawei Technologies

Jeff Zhuang

Motorola
Introduction and Background
In 802.16 Rev 2, one of the main H-FDD design objectives was maximizing UL utilization.  Figure 1 shows the H-FDD frame structure in 802.16Rev2/D4.
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Figure 1—Generic OFDMA FDD frame structure supporting H-FDD MS in two groups
In Figure 1, the mobile stations are divided into two groups, each group occupying a particular time domain portion of the frame.  Neither group 1 nor group 2 transmits on the UL during the preamble, which is the only “broadcast” information shared between group 1 and group 2.

In the proposed H-FDD frame structure for 802.16m, there is no UL transmission from either group during the first sub-frame of each radio frame.  This represents an UL utilization of 87.5%.  Depending on the amount of broadcast information in the first sub-frame of each radio frame, this may represent unnecessary inefficiency.  In this contribution, we propose the use of irregular UL subframes for increasing the UL utilization.
Proposed Text for SDD

Modify the text in line 5 page 19 of SDD document 003r1 as follows
-------------------------------  Text Start  ---------------------------------------------------

To ensure efficient use of the radio resources when operating with H-FDD mobile stations in an FDD network, the mobile stations within the coverage area of the BS should be grouped into two complementary groups whose downlink and uplink transmissions are not concurrent (an example is shown in Figure 11). The frame structure from the point of view of the BS and the full FDD mobile stations is not affected by the H-FDD characteristics of some mobile stations and is identical to the FDD frame structure. However, the frame structure from the point of view of the H-FDD mobile stations is different and DL and UL transmissions do not occur simultaneously. Nevertheless the downlink and uplink transmission frequencies are different. Since the beginning of the DL radio frame and super-frame may contain broadcast information (i.e., synchronization channel or legacy preamble for legacy support, as well as super-frame header containing the broadcast channel); this is marked in red in Figure 11.4-3, the H-FDD mobile station groups should not have any uplink transmissions scheduled in the first sub-frame of those radio frames containing broadcast information assuming the entire sub-frame is occupied for broadcast usage (this is marked in red in Figure 11) of each super frame.  In cases where only a portion of a sub-frame is occupied for broadcast usage, irregular uplink subframes can be used as shown in Figure YYY to increase UL utilization.  The complementary grouping and scheduling scheme described here can ensure efficient utilization of the radio resources. Also note that the H-FDD mobile stations require a switching time between any DL to UL or UL to DL transition, which could also result in irregular DL or UL sub-frames.
-------------------------------  Text End  ---------------------------------------------------

Replace the existing figure 11 with the following figure:


[image: image2]
Figure 11: Example of Complementary Grouping And
         Scheduling of H-FDD Mobile Stations
Add new figure as follows:
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Figure 12: Irregular Uplink Subframes
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Frame Structure from the BS point of view (full FDD)





Frame Structure from the Group I MS point of view (H-FDD)





Frame Structure from the Group II MS point of view (H-FDD)
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