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Woosuk Kwon, Jinyoung Chun, Wookbong Lee, Sukwoo Lee and Bin-Chul Ihm
LG Electronics
1. Introduction
The contribution proposes the MIMO midamble structure for channel estimation of TX antennas. And it also can be used for estimating channel states of neighbor cells for interference mitigation techniques. (See the session 20.2 in SDD.)
2. Considerations for MIMO midamble structure
In SDD, only demodulated pilots are specified. The demodulate pilots are used for data detection. To estimate CQI or PMI properly, the downlink reference signal shall not be precoded and the AMS shall know exactly which pilot pattern was used. Since USCCH is dedicated to a certain AMS, AMS does not know which pilot pattern was used or even the pilots are precoded or not. So, we need to have a downlink reference signal to estimate CQI or PMI. We can consider reuse the demodulated pilot pattern for downlink reference signal by using a whole subframe’s pilots as common pilot. However, for sounding based precoding or non-unitary codebook based precoding, it is difficult to indicating which precoder was used for that subframe. Moreover, it increases pilot overhead. 
Downlink reference signal is for the measurement of channel states. Therefore we have to consider below bullet items to design downlink reference signal as below:
· To avoid existing pilot subcarriers.
· To estimate channel states of all physical transmit antennas.
· To be distinguished between neighbor cells.
· To be maintained pair-tone based DRU.
3. The structure of MIMO midamble
Figure 1 (a) is a pilot pattern for 2 streams and (b) is a pilot pattern for 4 streams. In figure 1 (c), ‘P’ shows pilot location to gather all pilot including (a), (b) and interlaced pattern.
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(a) 2 stream pilot pattern
(b) 4 stream pilot pattern
(c) all pilot location
Figure 1. Pilot patterns of a RU in SDD text
Figure 2 (a) shows a proposed midamble pattern for 2Tx antennas. Each antenna has 3 pilots in a RU. Figure 2 (b) shows a proposed midamble pattern for 4Tx antennas. Midamble pattern for 8 Tx antennas is FFS.
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(a) Midamble pattern for 2Tx

(b) Midamble pattern for 4Tx

Figure 2. Proposed midamble patterns in a RU

4. The performance of proposed MIMO midamble pattern
In this section, we provide MIMO midamble performance. AMS estimates the channels of antennas and calculates and reports the values of MCS, Rank, PMI and so on. In order to adjust on target error rate, CQI modification is performed using ACK/NAK
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Figure 3. MIMO midamble performance
5. Appendix
There are simulation parameters.

	Parameter
	Values

	Channel Bandwidth
	10MHz

	Over-sampling Factor
	28/25

	FFT Size
	1024

	Cyclic Prefix (CP) ratio
	1/8

	Resource Unit
	CRU (4x18x6)

	Channel condition
	PED_B 3km/h

	The number of antennas
	2 Tx, 2 Rx

	Channel estimation for measurement
	1D-MMSE

	Channel estimation for demodulation
	2D-MMSE

	Receiver
	MMSE receiver
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7. Text proposal for inclusion in the 802.16m SDD
-------------------------------  Text Start  --------------------------------------------------- 
Insert 11.5.3.2 MIMO midamble section
11.5.3.2 MIMO Midamble
MIMO midamble is used for measurement of channel quality indicators, precoding matrix index and so on. 
There are midamble patterns in Figure xxx.
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(a) Midamble pattern for 2Tx

(b) Midamble pattern for 4Tx

Figure xxx. Midamble patterns
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