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1. Introduction
The contribution proposes the text of sections dealing with PHY processing related to MIMO, to be included in the 802.16m amendment. The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D8 [1], it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4].
2. References
[1] IEEE P802.16 Rev2/D8, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” Dec. 2008.

[2] IEEE 802.16m-07/002r7, “802.16m System Requirements”

[3] IEEE 802.16m-08/003r6, “The Draft IEEE 802.16m System Description Document”

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
3. Text proposal for inclusion in the 802.16m amendment
-------------------------------------------------  Text Start  ------------------------------------------------- 
15.3.5.4. Pilot Structure
The transmission of pilot subcarriers in the downlink is necessary for enabling channel estimation, measurements of channel quality indicators such as the SINR, frequency offset estimation, etc. To optimize the system performance in different propagation environments and applications, IEEE 802.16m supports both common and dedicated pilot structures. The categorization in common and dedicated pilots is done with respect to their usage. The common pilots can be used by all MSs. Dedicated pilots can be used with both localized and distributed allocations. The dedicated pilots are associated with a specific resource allocation, can be only used by the MSs allocated to said specific resource allocation, and therefore can be precoded or beamformed in the same way as the data subcarriers of the resource allocation. The pilot structure is defined for up to eight transmission (Tx) streams and there is a unified pilot pattern design for common and dedicated pilots. There is equal pilot density per Tx stream, while there is not necessarily equal pilot density per OFDMA symbol of the downlink subframe. Further, within the same subframe there is equal number of pilots for each PRU of a data burst assigned to one MS.
Pilot Pattern

Pilot patterns are specified within a PRU. 
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Fig X.1 Pilot patterns used for 1 and 2 DL data streams
Base pilot patterns used for 1 and 2 DL data streams in dedicated and common pilot scenarios are shown in Fig. X.1 with the sub-carrier index increasing from top to bottom and the OFDM symbol index increasing from left to right. The numbers on the pilot locations indicate the stream they correspond to. For the subframe consisting of 5 symbols, the last OFDM symbols in the figure is deleted. For the subframe consisting of 7 symbols, the first OFDM symbols in the figure is added as 7-th symbol.

The interlaced pilot patterns are generated by cyclic shifting the base pilot patterns. The interlaced pilot patterns are used by different BSs for 1 and 2 streams. Interlaced patterns for 1 and 2 streams are shown in Fig. X.2 and Fig. X.3, respectively.  Each BS chooses one of the three pilot pattern sets (pilot pattern set 0, 1, and 2) as shown in Fig. X.2 and Fig. X.3. The index of the pilot pattern set used by a particular BS with Cell_ID = k is denoted by pk. The index of the pilot pattern set is determined by the Cell_ID according to the following equation:     
pk = mod(k,3)
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Fig X.2: Interlaced pilot patterns for 1 pilot stream
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Fig. X.3: Interlaced pilot patterns for 2 pilot streams
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Figure X.4. Pilot patterns for 4 pilot streams

The pilot patterns for 4 pilot streams are shown in Figure X.4 with the sub-carrier index increasing from top to bottom and the OFDM symbol index increasing from left to right. Subfigure (a) in Figure X.4 shows the pilot pattern for 4 pilot streams in subframe with 6 OFDM symbols; Subfigure (b) in Figure X.4 shows the pilot pattern for 4 pilot streams in subframe with 5 OFDM symbols; Subfigure (c) in Figure X.4 shows the pilot pattern for 4 pilot streams in subframe with a 7 OFDM symbols.
------------------------------------------------  Text End  ----------------------------------------------------[image: image5.png]
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