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Proposed Amendment Text of Uplink Physical Structure Section 
Jeongho Park, Hokyu Choi, Heewon Kang
Samsung Electronics Co., Ltd.

1. Introduction
The contribution proposes the amendment text of uplink physical structure section in order to be included in the 802.16m amendment working document [1]. The proposed text is developed so that it can be combined with 802.16m amendment working document [1], it is compliant to the 802.16m SDD [2] and the 802.16m SRD [3] , and it follows the style and format guidelines in [4].
2. Modifications to the SDD text
The text proposed in this contribution is based on subclauses 11.6 in the IEEE 802.16m SDD [3]. The modifications to the SDD text are summarized below:

· Terminologies for legacy equipment/operation used in [2][3] are changed as [1]. 
· Basic symbol structure and subchannelization for FDM Support of WirelessMAN-OFDMA UL PUSC zone are added.
3. References
[1] IEEE 802.16m-08/050, IEEE 802.16m Amendment Working Document (2008-12-11)
[2] IEEE 802.16m-08/003r6, “The Draft IEEE 802.16m System Description Document”
[3] IEEE 802.16m-07/002r6, “802.16m System Requirements”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
4. Text proposals for inclusion in the 802.16m amendment
[Suggested Remedy #1]

· Insert the following text into AWD
-------------------------------  Text Start  --------------------------------------------------- 
15.3.6  Uplink physical structure
15.3.6.x.x Tile Permutation

Each of the DRUs of an UL frequency partition is divided into 3 tiles of 6 adjacent subcarriers over Nsym symbols. The tiles within a frequency partition are collectively inner-permuted to frequency-diversify across the allocated resources.

The inner permutation that allocates physical tiles of DRUs to logical tiles of subchannels is performed in the following manner:
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where

•
Tiles(s,n,t) is the tile index of the n-th tile in the s-th distributed LRU of the t-th subframe.

•
s is the distributed LRU index, 0 to LDRU, FP,i-1.
•
n is the tile index, 0 to 2, in a distributed LRU.

•
t is the subframe index with respect to the frame s.

•
IDcell is the cell identification.

•
[Option 1] 
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where PermSeq is the sequence of length LDRU,FPi and is determined by SEED = {(IDcell+1024*t)*1357351} mod 220. The IDcell is the cell identification. The specific permutation sequence generation algorithm with 20-bit SEED (Sn-20, Sn-19, … , Sn-1) and a permutation size of M is defined as below.

The permutation sequence generation algorithm shall generate a permutation sequence of size M by the following process:

1. Initialization
A. Initialize the variables of the first order polynomial equation with the 20-bit seed, SEED.
i. Set  
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ii. Set  
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B. Initialize the maximum iteration number, N=8 (TBD)
C. Initialize an array A with size M with the numbers 0, 1, … , M-1 (i.e. A[0]=0, A[1]=1, … , A[M-1]=M-1).
D. Initialize the counter i to M-1.

E. Initialize x to -1.

2. Repeat the following steps if i > 0,
A. Initialize the counter j to 0.

B.  Repetition loop as follows,
i. Increment x by 1.
ii. Calculate the output variable of the first order polynomial, y = {(d1*x+ d2) mod 1048583} mod M.
iii.  Increment j by 1.
iv.  Repeat the above steps (i.~ iii.), if y (( i and j < N.
C. If y > i, set y = y mod i.
D. Swap the i-th and the y-th elements in the array (i.e. perform the steps Temp= A[i], A[i]= A[y], A[y]=Temp).
E. Decrement i by 1.
F. The permuted sequence is represented by PermSeq(i) =A[i].
-------------------------------  Text End  ---------------------------------------------------
[Suggested Remedy #2]

· Insert the following text into AWD
-------------------------------  Text Start  --------------------------------------------------- 

15.3.6  Uplink physical structure
15.3.6.4  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.

15.3.6.4.1  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 1 to Table 3.
Table 1 – 512 FFT OFDMA UL subcarrier allocations for DRU
	Parameters
	Value
	Comments

	Number of DC subcarriers
	1
	Subcarrier index 204

	Guard subcarrier: Ng,left, Ng,right
	52, 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 2 – 1024 FFT OFDMA UL subcarrier allocations for DRU
	Parameters
	Value
	Comments

	Number of DC subcarriers
	1
	Subcarrier index 420

	Guard subcarrier: Ng,left, Ng,right
	92, 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 3 – 2048 FFT FFT OFDMA UL subcarrier allocations for DRU
	Parameters
	Value
	Comments

	Number of DC subcarriers
	1
	Subcarrier index 840

	Guard subcarrier: Ng,left, Ng,right
	160, 159
	

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


15.3.6.4.2 Resource Unit Structure for FDM based UL PUSC Zone Support

When supporting FDM based UL PUSC zone, a tile consists of 4 consecutive subcarriers and Nsym OFDMA symbols where Nsym is dependent on the subframe type. A tile structure and pilot pattern for 6 symbol subframe is shown in Figure 1.
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Figure 1 – Tile structure and pilot patterns for FDM based UL PUSC zone Support 
[Editor’s note: Pilot pattern should be compliant to SDD]
15.3.6.4.3 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 1 to Table 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 2.
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Figure 2 –Example of subchannelization for FDM based UL PUSC zone support
-------------------------------  Text End  ---------------------------------------------------
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