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Proposed text on section 15.3.5.4 of 802.16m Amendment 
HanGyu Cho, Jinsoo Choi, Jin Sam Kwak
LG Electronics
1. Introduction
This contribution proposes the text on the section 15.3.5.4 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/D7 0.  It is compliant to the 802.16m SRD 0 and the 802.16m SDD 0, and it follows the style and format guidelines in 0.
2. Main proposals

The proposed text is strictly based on the 802.16m SDD [3] just with some clarifications and editorial corrections to be adopted in the 802.16m amendment. The proposed text also includes some description of pilot subcarrier mapping into the physical subcarrier indices.
3. References

[1] IEEE C802.16m-08/1508r1, “PHY Structure text for the IEEE 802.16m Amendment” 
[2] IEEE P802.16 Rev2/D7, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface for Broadband Wireless Access,” Oct. 2008.

[3] IEEE 802.16m-08/003r5, “The Draft IEEE 802.16m System Description Document”.

[4] IEEE 802.16m-07/002r6, “802.16m System Requirements”.

[5] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”.
4. Text proposal for inclusion in the 802.16m Amendment
-----------------------------------------------------------Start of the Text---------------------------------------------------------
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, the Advanced Air Interface (AAIF) 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. Pilot subcarrriers that can be used only by a group of MSs are a special case of common pilots and are termed shared pilots. 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. 
15.3.5.1.1 Unicast pilot structure
Pattern A is used for 1 and 2 DL data streams dedicated and common pilot scenarios.
Figure 1 shows the pilot subcarriers for 1 and 2 DL data streams. The pilot subcarrier allocated in the i–th antenna, the l-th OFDMA symbol, and k-th PRU is defined as follows: 

Piloti(k,l) = 18k +16∙(l mod 3) mod 24 + i mod 2
For the subframe consisting of 5 OFDMA symbols, the last OFDMA symbol in the figure is deleted. For the subframe consisting of 7 OFDMA symbols, the first of OFDMA symbol in the figure is added as 7-th symbol.
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Figure 1 DL Pilot pattern for 1 and 2 data streams

The interlaced pilot patterns can be generated by cyclic shifting the base pilot pattern. The interlaced pilot patterns are shown in Figure 2 and can be optionally used by different ABSs.
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Figure 2 DL Pilot pattern for 1 and 2 data streams
The pilot structure shown in Figure 3 is used for 4 data streams. When l0
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{0,1,4,5}, where l0 = l mod 6, the pilot subcarrier allocated in the i–th antenna, the l-th OFDMA symbol, and k-th PRU is defined as follows: 


Piloti(k,l) = 18k +12∙{( l0 +floor(i/2)) mod 2}+5∙{(i + floor(l0/4)) mod 2}
The pilot pattern of the subframe consisting of 5 OFDM symbols is obtained by deleting the third OFDM symbol of the type-1 subframe. The pilot pattern of the type-2 sybframe is obtained by adding the third OFDM symbol of the type-1 subframe to the end of the type-1 subframe.
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Figure 3 DL Pilot pattern 4 data streams
15.3.5.1.2 MIMO Midamble structure
15.3.5.1.3 E-MBS zone specific pilot structure for MBSFN

E-MBS zone specific pilot shall only be transmitted for MBSFN transmissions. An E-MBS zone is a group of ABSs involved in an SFN transmission. The E-MBS zone specific pilot, that’s, common inside one E-MBS zone but different between neighboring E-MBS zones, is configured. Synchronous transmissions of the same contents with common pilot from multiple ABS in one MBS zone would result in correct MBSFN channel estimation. The E-MBS zone specific pilot streams depends on the maximum number of streams within the E-MBS zone. Pilot structures/patterns should be supported up to two streams.
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1

_1287228246.vsd

_1287228274.vsd

_1286734030.unknown

