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Proposed Changes to MIMO Midamble (15.3.5.4.2) for the IEEE 802.16m/D1
Alexei Davydov, Huaning Niu
Intel Corporation
1. Motivation
The purpose of this contribution is to correct some inconsistency in the text that describes MIMO midamble. More specifically

1. We propose to replace BSID parameter with more commonly used in DL and UL PHY section IDcell and Segment ID parameters derived from SA-Preamble
2. We propose to change MIMO midamble location from second last to the second DL subframe. The current estimates show that two subframe processing time is not enough for the AMS to perform subband-selection (of Best-M), rank selection, CQI calculation, feedback message formation, coding and transmission of the feedback. In this case the processing feedback delay may increase by one more frame.
3. We propose to formally specify the amplitudes of MIMO midamble subcarriers instead of providing boosting values in the text that can be incorrectly interpreted.
2. Text proposal
Modify text on page 282 line 48 of section 15.3.5.4.2 MIMO midamble as shown below
-------------------------------  Text Start  ---------------------------------------------------
MIMO midamble is used for PMI selection in closed loop MIMO. For OL MIMO, midamble can be used to calculate CQI. MIMO midamble shall be transmitted every frame on the second last DL subframe. The midamble signal occupies the first OFDMA symbol in a DL type-1 or type-2 sub-frame. For the type-1 6 symbol DL sub​frame case, the remaining 5 consecutive symbols form a type-3 subframe. For the type-2 subframe case, the remaining 6 consecutive symbols form a type-1 subframe.
The MIMO midamble signal transmitted by the ABS antenna is defined by Equation (196):

{Note to editor: Center the equation (196)}
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(196)
where bk is a complex coefficients modulating subcarriers in the midamble symbol defined from Equation (197)
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where k is the subcarrier index (0 ≤k ≤ Nused -1), Nused is the number of used subcarriers, Nt is a number of transmit antennas, G(x) is the Golay sequence defined in Table 658 (0 ≤ x ≤ 2047), fft is the FFT size used, u is a shift value (0 ≤ u ≤ 127), where the actual value of u is derived from u = mod(BSIDIDcell, 256128), offsetD(fft) is an FFT size specific offset as defined in Table 659, g is a ABS transmit antenna index, Nt is a number of ABS transmit antennas, parameter s = 0, for k≤(Nused - 1)/2 and s = 1, for k>(Nused - 1)/2. IDcell and segment ID shall correspond to SA-Preamble.
Example of physical structure of MIMO midamble is shown in Figure 447423 for 4TX antenna and BSID IDcell = 0.

{Note to editor: Update figure with per subband antenna rotation as shown below}
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Figure 423. MIMO midamble physical structure for 4TX antennas and BSID IDcell = 0
MIMO midamble shall be transmitted with boosting of 2dB.
	Table 658 – Golay sequence of length 2048 bits

	0xEDE2
	0xED1D
	0xEDE2
	0x12E2
	0xEDE2
	0xED1D
	0x121D
	0xED1D
	0xEDE2
	0xED1D
	0xEDE2
	0x12E2

	0x121D
	0x12E2
	0xEDE2
	0x12E2
	0xEDE2
	0xED1D
	0xEDE2
	0x12E2
	0xEDE2
	0xED1D
	0x121D
	0xED1D

	0x121D
	0x12E2
	0x121D
	0xED1D
	0xEDE2
	0xED1D
	0x121D
	0xED1D
	0xEDE2
	0xED1D
	0xEDE2
	0x12E2

	0xEDE2
	0xED1D
	0x121D
	0xED1D
	0xEDE2
	0xED1D
	0xEDE2
	0x12E2
	0x121D
	0x12E2
	0xEDE2
	0x12E2

	0x121D
	0x12E2
	0x121D
	0xED1D
	0x121D
	0x12E2
	0xEDE2
	0x12E2
	0xEDE2
	0xED1D
	0xEDE2
	0x12E2

	0x121D
	0x12E2
	0xEDE2
	0x12E2
	0xEDE2
	0xED1D
	0xEDE2
	0x12E2
	0xEDE2
	0xED1D
	0x121D
	0xED1D

	0xEDE2
	0xED1D
	0xEDE2
	0x12E2
	0x121D
	0x12E2
	0xEDE2
	0x12E2
	0xEDE2
	0xED1D
	0xEDE2
	0x12E2

	0xEDE2
	0xED1D
	0x121D
	0xED1D
	0x121D
	0x12E2
	0x121D
	0xED1D
	0xEDE2
	0xED1D
	0x121D
	0xED1D

	0x121D
	0x12E2
	0x121D
	0xED1D
	0x121D
	0x12E2
	0xEDE2
	0x12E2
	0x121D
	0x12E2
	0x121D
	0xED1D

	0xEDE2
	0xED1D
	0x121D
	0xED1D
	0xEDE2
	0xED1D
	0xEDE2
	0x12E2
	0xEDE2
	0xED1D
	0x121D
	0xED1D

	0x121D
	0x12E2
	0x121D
	0xED1D
	0xEDE2
	0xED1D
	0x121D
	0xED1D
	
	
	
	


	Table 659 – Offsets in the Golay sequence

	FFT size
	Offset

	2048
	30

	1024
	60

	512
	40


Comment to Table 658: hexadecimal series should be read as a sequence of bits where each 16 bit word is started at the MSB and ends at the LSB where the second word MSB follows. The first bit of the sequence is referenced as offset 0.

-------------------------------  Text End  ---------------------------------------------------
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