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1. Introduction
To facilitate efficient closed-loop and open-loop downlink MIMO operation, accurate PMI and CQI estimation is necessary at the MS. There are two types of reference signals that can be used for that purpose: a dedicated pilots and a midamble. The dedicated pilots are usually precoded with the same precoding matrix as corresponding data subcarriers and carrier information about equivalent channel for data detection. The dedicated pilots are more suitable for CQI estimation, since the MS does not need to know the precoding matrix used on data subcarriers. In this case CQI estimation at the MS can be performed in transparent way. In contrast, the midable sequence is transmitted with no precoding and suitable for acquiring full MIMO channel at the MS for PMI selection in closed loop MIMO.

The pilot structure has been adopted in [1] for different configuration of transmit antennas, while MIMO midamble definition has not been described. In this contribution we propose a physical structure of the MIMO midamble.
2. Motivation
A physical structure of downlink MIMO midamble and design requirements have been proposed in [2]. There are additional requirements that should be considered for the downlink midamble design:
· Complexity: downlink sub-frames with midamble sequence should not introduce the additional mapping rule

· PAPR: to exploit low PAPR properties of the midamble sequence a mixture of data, pilots and midamble subcarriers within the same OFDM symbol should be avoided
· Channel measurements efficiency: the midamble pilots should be evenly spaced across the frequency, to simplify filter design and improve the channel estimation performance
· Flexibility: The midamble structure should support 2, 4 and 8 transmit antenna configuration in the flexible way
This contribution proposes alternative physical structure of the MIMO midamble that satisfies to the additional requirements and to the requirements specified in [2]. The recommended midamble has a similar structure as midamble structure of the reference WirelessMAN-OFDMA system. It allows efficient channel estimation, flexible extension to any number of transmit antennas, usage of low PAPR sequence and does not require changes in the mapping rules.
3. Text proposal for inclusion in the 802.16m AWD
-------------------------------  Text Start  ---------------------------------------------------
Line 54, page 47, insert 15.3.5.4.2 MIMO midamble
15.3.5.4.2 MIMO midamble
MIMO midamble is used for PMI selection in closed loop MIMO. For OL MIMO, midamble can be used to calculate CQI. The midamble signal occupies the one OFDMA symbol in a DL sub-frame. For the type-1 subframe 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.
-------------------------------  Text End  ---------------------------------------------------
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