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MIMO midamble sequence proposal
Alexei Davydov, Huaning Niu, Yuan Zhu, Jiacheng Wang, Guangjie Li, Qinghua Li, Yang-seok Choi

Intel Corporation
1. Motivation
Some details of MIMO midamble physical structure has been adopted in [1]. In accordance to the design [1] MIMO midamble occupies single OFDMA symbol in the DL subframe. Further details such as MIMO midamble sequence, subcarrier mapping rule and MIMO midamble symbol location in the DL frame are not specified. In this contribution we propose missing details of the MIMO midamble physical structure.

2. Text proposal for inclusion in the 802.16m AWD
Modify text on page 151 line 54 of section 15.3.4.2 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 one the first OFDMA symbol in the DL sub-frame.
The MIMO midamble signal transmitted by the ABS antenna is defined by:
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where bk is a complex coefficients modulating subcarriers in the midamble symbol defined from equation below
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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 1 (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(BSID, 128), offsetD(fft) is an FFT size specific offset as defined in Table 2, g is a ABS transmit antenna index, Nt is number of ABS transmit antennas, parameter s = 0, for k≤(Nused - 1)/2 and s = 1, for k>(Nused - 1)/2.
Example of physical structure of MIMO midamble is shown in Figure x for 4TX antenna and BSID = 0.
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Figure X. MIMO midamble physical structure for 4TX antennas and BSID=0
MIMO midamble shall be transmitted with boosting of 2dB.
	Table 1 – 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 2 – Offsets in the Golay sequence

	FFT size
	Offset

	2048
	30

	1024
	60

	512
	40


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