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Proposed Text Change of Downlink and Uplink Pilot Patterns
for the IEEE 802.16m Amendment
Chung-Lien Ho, Yan-Xiu Zheng, Chang-Lan Tsai, Yu-Chuan Fang, His-Min Hsiao, Ren-Jr Chen
ITRI
1. Introduction
The contribution proposes the text change of downlink and uplink pilot patterns for physical structure section to be included in the IEEE 802.16m Amendment Working Document [1]. The proposed text follows the style and format guidelines in [2].
2. References
[1] IEEE 802.16m-09/xxx, “Call for Comments and Contributions on Project 802.16m Amendment Working Document,” Dec. 2008.

[2] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment,” Sept. 2008.
3. Text proposal for inclusion in the 802.16m amendment
-------------------------------------------------  Text Start  ------------------------------------------------- 
15.3.5.4.1 Pilot patterns
Pilot patterns are specified within a PRU.
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Figure 402—Pilot patterns used for 1 and 2 DL data streams
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Figure 402_x—Pilot patterns used for 2 DL data streams

Base pilot patterns used for one and two DL data streams in dedicated and common pilot scenarios are shown in Figure 402 and Figure 402_x, respectively, with the subcarrier 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. Subfigure (a) and Subfigure (b) in Figure 402_x are used on DL data stream 0 and DL data stream 1, respectively, where “X” stands for the null symbol, which means that no pilot or data is allocated on that time-frequency resource. For the subframe consisting of 5 symbols, the last OFDM symbol in the figure is deleted. For the subframe consisting of 7 symbols, the first OFDM symbol in the figure is added as 7th symbol.
The interlaced pilot patterns are generated by cyclic shifting the base pilot patterns. The interlaced pilot patterns are used by different BSs for one and two streams. Interlaced patterns for one and two streams are shown in Figure 403 and Figure 404, respectively. Interlaced pilot patterns for one stream is shown in Figure 403 and interlaced pilot patterns on stream 0 and stream 1 for two streams are shown in Figures 404 and 404_x, respectively. Each BS chooses one of the three pilot pattern sets (pilot pattern set 0, 1, and 2) as shown in Figure 403 and Figure 404. 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)
(187)
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Figure 403—Interlaced pilot patterns used for 1 data stream
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Figure 404—Interlaced pilot patterns on stream 0 used for 2 data streams
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Figure 404_x—Interlaced pilot patterns on stream 1 used for 2 data streams

The pilot patterns on stream 0 ~ stream 3 for four pilot streams are shown in Figure 405 ~ Figure 405_z, respectively, with the subcarrier index increasing from top to bottom and the OFDM symbol index increasing from left to right. Subfigures (a) in Figure 405 ~ Figure 405_z shows the pilot pattern for four pilot streams in subframe with six OFDM symbols; Subfigures (b) in Figure 405 ~ Figure 405_z shows the pilot pattern for four pilot streams in subframe with five OFDM symbols; Subfigures (c) in Figure 405 ~ Figure 405_z shows the pilot pattern for four pilot streams in subframe with a seven OFDM symbols.
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Figure 405—Pilot patterns on stream 0 used for 4 data streams
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Figure 405_x—Pilot patterns on stream 1 used for 4 data streams
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Figure 405_y—Pilot patterns on stream 2 used for 4 data streams
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Figure 405_z—Pilot patterns on stream 3 used for 4 data streams

15.3.8.4 Pilot structure
Uplink pilot is dedicated to each user and 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 4 transmission streams.
The pilot pattern may support variable pilot boosting. When pilots are boosted, each data subcarrier should

have the same Tx power across all OFDM symbols in a resource block. The boosting values are TBD.
Pilot structures in 18-by-6 allocations used for contiguous LRUs and in 6-by-6 tiles for distributed LRUs are shown in Figures 1 and 2 respectively. Figure 410 ~ Figure 410_z shows the pilot structure for contiguous LRUs where the number of streams is one, two, three or four. Note that the pilot patterns for UL contiguous LRUs are same as in the downlink case. Figures 411 and 411_x shows the pilot structure for distributed LRUs where the number of streams is one or two.
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Figure 410—Pilot patterns for contiguous LRUs in cases of 1, 2, 3, or 4 Tx streams
[image: image15.emf]1 1

1

1

1

1

18 contiguous 

subcarriers

6 symbols

2 2

2 2

2 2

18 contiguous 

subcarriers

6 symbols

(a) (b)


Figure 410_x—Pilot patterns for contiguous LRUs in cases of 2 Tx streams
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Figure 410_y—Pilot patterns for contiguous LRUs in cases of 3 Tx streams
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Figure 410_z—Pilot patterns for contiguous LRUs in cases of 4 Tx streams
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Figure 411—Pilot patterns for distributed LRUs in cases of 1 or 2 Tx streams
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Figure 411_x—Pilot patterns for distributed LRUs in cases of 2 Tx streams
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