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I. Background

This contribution has two separate parts. The first part focuses on the legacy support issue, which is not addressed in current AWD. The second part aims to forward the pilot patterns for 16m distributed PUSC LRU, which was adopted in Seccion 59 and is shown in Figure 43 of SDD (please see below), to the amendment working document. Moreover, since current AWD does not determine the pilot patterns for type-1 short and type-2 subframes in the uplink case, this contribution also directly extends the pilot patterns of the type-1 (6-symbol) subrame for the two irregular subframes.
“11.6.4.1 Distributed Resource Unit for 16m PUSC

Unlike a DRU structure defined in 11.6.1.1, a DRU in 16m PUSC contains six tiles which size is 4xNsym where Nsym depends on the subframe type. Figure 43 shows a tile structure when a subframe has 6 symbols.
[image: image1.emf]
Figure 43 Tile structure in 16m PUSC.”
II. Part 1: Text Proposal for Section 15.3.8.3
[Add the following texts in the IEEE 802.16m-08/0010]

15.3.8.3.X  WirelessMAN-OFDMA Systems Support
When frame structure is supporting the WirelessMAN-OFDMA MSs in PUSC zone by FDM manner as defined in 15.3.3.4, a new symbol structure and subchannelization defined in the subclause are used.
15.3.8.3.X.1  Basic Symbol Structure for FDM based UL PUSC Zone Support
The subcarriers of an OFDMA are partitioned into Ng,left left guard subcarriers, Ng,right right guard subcarriers, and Nused used subcarriers. The DC subcarrier is not loaded. The Nused subcarriers are divided into multiple PUSC tiles. Basic symbol structures for various bandwidths are shown in from Table x-1 to Table x-3.
Table x-1 – 512 FFT OFDMA UL subcarrier allocations for DRU
	Parameters
	Value
	Comments

	Number of DC subcarriers
	1
	Index 256 (counting from 0)

	Number of left guard subcarriers (Ng,left) 
	52 
	

	Number of right guard subcarriers (Ng,right)
	51
	

	Number of total used subcarriers (Nused)
	409
	Number of all subcarriers used in WirelessMAN-OFDMA PUSC zone within a symbol, including DC carrier


Table x-2 – 1024 FFT OFDMA UL subcarrier allocations for DRU
	Parameters
	Value
	Comments

	Number of DC subcarriers
	1
	Index 512 (counting from 0)

	Number of left guard subcarriers (Ng,left) 
	92 
	

	Number of right guard subcarriers (Ng,right) 
	91
	

	Number of total used subcarriers (Nused)
	841
	Number of all subcarriers used in WirelessMAN-OFDMA PUSC zone within a symbol, including DC carrier


Table x-3 – 2048 FFT FFT OFDMA UL subcarrier allocations for DRU
	Parameters
	Value
	Comments

	Number of DC subcarriers
	1
	Index 1024 (counting from 0)

	Number of left left guard subcarriers (Ng,left)
	184
	

	Number of right guard subcarriers (Ng,right)
	183
	

	Number of total used subcarriers (Nused)
	1681
	Number of all subcarriers used in WirelessMAN-OFDMA PUSC zone within a symbol, including DC carrier


15.3.8.3.X.2  Resource Block for FDM based UL PUSC Zone Support
When supporting FDM based UL PUSC zone, a tile consists of 4 consecutive subcarriers and 6 OFDMA symbols, as shown in Figure y-1.
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Figure y-1. Resource block for FDM based UL PUSC zone Support.
15.3.8.3.X.3  Subchannelization for FDM based UL PUSC Zone Support
When supporting FDM based UL PUSC zone, UL subchannelization shall conform the following rules: 

1. For the WirelessMAN-OFDMA system bandwidth, all usable subcarriers given from Table x-1 to Table x-3 are divided into PUSC tiles.
2. UL PUSC subchannelization is performed as described in section 8.4.6.2.2.
3. Available subchannels for Advanced Air Interface MS shall be specified through subchannel bitmap broadcasted by [system descriptor, TBD].
4. All PUSC tiles of specified subchannels from step 3 are extended in time domain from 3 OFDM symbols to Nsym OFDM symbols, where Nsym is dependent of subframe type.
5. Based on specified subchannels of step 3 with symbol extension tiles of step 4, DRUs for Advanced Air Interface are made up.
6. Repeat step 4 and step 5 for remained OFDMA symbols of every uplink subframe.
Overall process of subcarrier to subchannel mapping is shown in Figure y-2.
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Figure y-2. Example of subchannelization for FDM based UL PUSC zone support
III. Part 2: Text Proposal for Section 15.3.8.4
[Add the texts marked in red and figures in the IEEE 802.16m-08/0010]

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 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 Figure 412 shows the pilot structure for distributed LRUs where the number of streams is one and two, respectively. Figures 413 and 414 are respectively the one- and two-stream pilot patterns for the distributed 16m PUSC LRU.
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Figure 411. Pilot patterns of 1-Tx stream for distributed LRUs: (a) type-1 subframe, (b) type-3 subframe, and (c) type-2 subframe cases.
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Figure 412. Pilot patterns of 2-Tx stream for distributed LRUs: (a) type-1 subframe, (b) type-3 subframe, and (c) type-2 subframe cases.
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Figure 413. Pilot pattern of 1-Tx stream for the distributed 16m PUSC LRU.
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Figure 414. Pilot pattern of 2-Tx stream for the distributed 16m PUSC LRU.













































































































  


