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Legacy Supports in the Frame Structures for 8.75MHz and 7MHz
Sungho Moon, Wookboong Lee, Minseok Noh, Jin Sam Kwak
LG Electronics
1. Introduction
This contribution includes the proposed text for the frame structure section in the IEEE 802.16m Amendment. The technical text is inherited from the 802.16m SRD [2], the IEEE 802.16m SDD [3], and the IEEE P802.16 Rev2/D7 [4]. Moreover, this contribution follows the tentative outline and style guide in the IEEE 802.16m Amendment [5]. In this contribution, amendment text including several illustrations is proposed for the section in which 16m members have enough consensus.
2. Frame Structure for Legacy Support in 5/10/20 MHz

When the Advanced Air Interface frames support the WirelessMAN-OFDMA for 5, 10, 20MHz channel bandwidths, all subframes in the Advanced Air Interface DL Zone are type-1 subframes. The number of symbols in the WirelessMAN-OFDMA DL Zone is 5+6·(FRAME_OFFSET-1) [1]. 

Figure 1 shows frame structures for legacy supports in 5/10/20 MHz. It has two major advantages as follows:
· All subframes for AAIF are type-1 subframes.
· Odd number of OFDM symbols in the DL Lzone is defined and it can reduce the number of STC_DL_ZONE_IEs. 
3. Proposed Frame Structure for Legacy Support in 7 MHz
In the WiMAX Plugfest 5 guideline, the DL to UL symbol ratio employed in the current practical WiMAX systems shall be supported; i.e. DL:UL = 21:12 for 7MHz. When configuring the legacy frame structure, type-1 subframes should be utilized in a frame as many as possible since it is a default subframe type optimized in a PHY design.
Figure 2 shows examples of the TDD frame structure for legacy support in the channel bandwidth of 7 MHz. Since the largest frame offset value K is equal to the number of DL subframes minus two, possible frame offset values are 1 or 2 in case of 7MHz. The first subframe of AAIF should be the type-1 subframe in order to maintain commonality in the SFH design. Moreover, all the subframes of AAIF shall be type-1 subframes. Therefore, the number of symbols in the WirelessMAN-OFDMA DL Zone is 3+6•(FRAME_OFFSET-1).
4. Proposed Frame Structure for Legacy Support in 8.75MHz
The DL to UL ratio employed in the current practical WiMAX systems shall be DL:UL = 27:15 for 8.75 MHz. When configuring the legacy frame structure, the best way to divide subframes is to utilize type-1 subframes as many as possible since it is a default subframe type optimized in a PHY design.
Figure 3 shows examples of the TDD frame structure for legacy support in the channel bandwidth of 8.75 MHz. All the DL subframes of AAIF shall be type-1 subframes, and the first type-1 subframe is used for SFH. There exists only one type-4 UL subframe when the uplink of WirelessMAN-OFDMA and AAIF is supported by FDM. However, in case of UL TDM, all the UL subframe can be still type-1 subframes with allocating 9 OFDMA symbols to the WirelessMAN-OFDMA. Since the largest frame offset value K is equal to the number of DL subframes minus two, possible frame offset values are 1, 2, or 3 in case of 8.75 MHz. Therefore, the number of symbols in the WirelessMAN-OFDMA DL Zone is 3+6•(FRAME_OFFSET-1).
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Figure 1 Legacy support for a channel bandwidth of 5/10/20 MHz
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Figure 2 Proposed legacy support for a channel bandwidth of 7 MHz
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Figure 3 Proposed legacy support for a channel bandwidth of 8.75 MHz
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6. Text proposal for the 802.16m amendment
============================== Start of Proposed Text =================================

[Remedy 1: Insert the following text before "The maximum ..." in line 45 of page 26:]
When the Advanced Air Interface frames support the WirelessMAN-OFDMA for the 8.75 MHz channel bandwidth with 15 UL OFDM symbols and for the 7 MHz channel bandwidth with 12 UL OFDM symbols, all subframes in the Advanced Air Interface DL Zone are type-1 subframe. The number of symbols in the WirelessMAN-OFDMA DL Zone is 3+6•(FRAME_OFFSET – 1). 
[Remedy 2: Adopt the following modification in line 2 on page 27:]

In the case of 5, 7, 10, and 20 MHz, all UL subframes are type-1 subframes. In the case of 8.75 MHz with 15 UL OFDM symbols, the [first] UL subframe is type-4 subframe and the [second] UL subframe is type-1 subframe.
[Remedy 3: Adopt the following modification in line 50 on page 27:]

In the case of 5, 7, 10, 20, and 8.75 MHz, all subframes in the Advanced Air Interface UL Zone are type-1 subframes.
============================== End of Proposed Text =================================
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