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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 [1], the IEEE 802.16m SDD [2], and the IEEE P802.16 Rev2/D7 [3]. Moreover, this contribution follows the tentative outline and style guide in the IEEE 802.16m Amendment [4]. In this contribution, amendment text including several illustrations is proposed for the section in which 16m members have enough consensus.
2. Proposed Frame Structure for the 7 MHz bandwidth
4.1 OFDMA parameters

Table I shows the current OFDMA parameters included in the amendment text [5]. The [TBD] fields in the bandwidth of 7 MHz and G=1/16 are modified into detailed values for defining a frame structure of 7 MHz.
Table I – OFDMA parameters
	The nominal channel bandwidth, BW (MHz)
	5
	7
	8.75
	10
	20

	Sampling factor, 
[image: image1.wmf]n

 
	28/25
	8/7
	8/7
	28/25
	28/25

	Sampling frequency, 
[image: image2.wmf]s

F

 (MHz)
	5.6
	8
	10
	11.2
	22.4

	FFT size, 
[image: image3.wmf]FFT

N


	512
	1024
	1024
	1024
	2048

	Subcarrier spacing, 
[image: image4.wmf]f

D

(kHz)
	10.94
	7.81
	9.77
	10.94
	10.94

	Useful symbol time, 
[image: image5.wmf]b

T

 (us)
	91.4
	128
	102.4
	91.4
	91.4

	CP ratio, G = 1/8
	OFDMA symbol time, 
[image: image6.wmf]s

T

 (us)
	102.82
	144
	115.2
	102.82
	102.82

	
	Number of OFDMA symbols
per 5ms frame
	48
	34
	43
	48
	48

	
	Idle time (us)
	62.86
	104
	46.40
	62.86
	62.86

	CP ratio, G = 1/16
	OFDMA symbol time, 
[image: image7.wmf]s

T

 (us)
	97.143
	136
	[TBD]
	97.143
	97.143

	
	FDD
Number of OFDMA symbols per 5ms frame
	51
	36
	[TBD]
	51
	51

	
	Idle time (us)
	45.71
	104
	[TBD]
	45.71
	45.71


4.2 Design Criteria

In the current SDD, three types of subframes have been defined, i.e., type-1 with 6 symbols, type-2 with 7 symbols, and type-3 with 5 symbols. Therefore, the main rule of our design is to use these subframe types to define a new frame structure of 7 MHz. A completely new subframe type such as 3 symbol subframe or 9 symbol subframe should be avoided to reduce a burden of PHY structure designs. Here are our summarized design criteria:
· A new frame structure should be designed by type-1, type-2, and type-3 subframes.
· New subframe type definitions should be avoided to reduce a burden PHY design.

· The type-1 subframe should be utilized more in a frame since it is a default subframe type optimized in a PHY design.

· There should be commonalities between TDD and FDD.

· The switching point of TDD frame structure having a CP length of 1/16 Tb should be aligned with that of the 16m system with a CP length of 1/8 Tb.
4.3 Frame structure for CP = 1/8 Tb
Figure 1 shows examples of the proposed TDD and FDD frame structure. In TDD, there are three type-1 subframes and three type-3 subframes with 5 OFDM symbols with a TTG of 188 us and a RTG of 60 us, which are exactly the same as those in the WiMAX profile. The FDD frame structure has a commonality with the TDD frame structure in the number of subframes, and four subframes can be configured as the type-1 subframe, and two subframe should be configured as the type-3 subframe with 5 OFDMA symbols. The location of the type-1 and type-3 subframes is FFS.
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Figure 1 Examples of TDD and FDD Frame Structures with a CP of 1/8 Tb
4.4 Frame structure for CP = 1/16 Tb
For a CP length of 1/16 Tb, the switching point alignment with the legacy or the 16m system with a CP length of 1/8 Tb should be one of the important design criteria due to the DL and UL interference problem in a TDD mode. Moreover, the proposed frame structure should have a commonality with those of 5, 10, and 20 MHz. 

Figure 2 shows examples of the proposed frame structure. The proposed TDD and FDD frame structures allows the coexistence with the legacy and the 16m systems operating with a CP length of 1/8 Tb. With a CP length of 1/8Tb, the proposed frame structure satisfies a DL/UL alignment in TDD. In the FDD frame, all of the subframes are type-1 subframes since 36 OFDMA symbols can exist within a frame. In TDD, one OFDMA symbol should be an idle symbol and thus, there is one type-3 subframe instead of one type-1 subframe, which is the same as those of 5, 10, 20 MHz bandwidth cases. 
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Figure 2 Examples of TDD and FDD Frame Structures with a CP of 1/16 Tb 
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4. Text proposal for the 802.16m amendment
============================== Start of Proposed Text =================================

[Insert the following text and illustration after Figure 390 on page 16:]
Figure 390-2 illustrates an example FDD frame structure, which is applicable to the nominal channel bandwidth of 7 MHz with G = 1/8. Four subframes among six subframes are the type-1 subframes, and the other two subframes are the type-3 subframe. The [third] and [forth] subframes are the type-3 subframe. 
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Figure 390-2 — Frame structure in FDD for the 7 MHz channel bandwidth (CP = 1/8 Tb)
[Insert the following text and illustration after Figure 391 on page 17:]
Figure 391-2 illustrates an example TDD frame structure with D:U = 4:2, which is applicable to the nominal channel bandwidths of 7 MHz with G = 1/8. Three subframes among six subframes are the type-1 subframes, and the other three subframes are the type-3. The [second], [third] and [forth] DL subframes are the type-3 subframe. TTG and RTG are 188μs and 60μs, respectively.
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Figure 391-2—Frame structure in TDD duplex mode for 7 MHz channel bandwidth (CP=1/8 Tb)
[Insert the following text and illustration after Figure 392 on page 18:]
For a channel bandwidth of 7 MHz, a frame shall have seven type-1 subframes for FDD, and six type-1 subframes and one type-3 subframes for TDD. In the TDD frame, the subframe preceding a DL to UL switching point is a type-3 subframe.

Figure 392-2 illustrates an example of TDD and FDD frame structure for the 7 MHz channel bandwidth with a CP of 1/16 Tb. Assuming OFDMA symbol duration of 136 μs and a CP length of 1/16 Tb, the length of type-1 and type-3 subframes are 0.816 ms and 0.680 ms, respectively. TTG and RTG are 180μs and 60μs, respectively.
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Figure 392-2— TDD and FDD frame structure for 7 MHz channel bandwidth with a CP of 1/16 Tb (DL to UL ratio of 4:3)
============================== End of Proposed Text =================================
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