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 Proposed AWD Clean up Text on A-Preamble (AWD-15.3.6.1)
Sung-Eun Park, Chiwoo Lim, Jaeweon Cho, Jaehee Cho, Heewon Kang, Hokyu Choi
Samsung Electronics Co., Ltd.
1. Introduction
The contribution proposes the clean up text on A-Preamble 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].
The harmonized proposed text [5] was accepted and implemented in AWD [6] in Session #61.The proposed editorial/technical changes are based on the previously accepted text proposal [5]. 
Comments have been inserted to identify the type of change (Editorial/Technical). Comments are visible with MS Word markup. Proposed text has been underlined in blue and deleted text has been struck through in red. Existing AWD text is shown in black.
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-07/002r8, “IEEE 802.16m System Requirements Document” 
[3] IEEE 802.16m-08/003r9a, “IEEE 802.16m System Description Document”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE C802.16m-09/958r3, “Proposed Text of Advanced Preamble for the IEEE 802.16m Amendment”
[6] IEEE 802.16m-09/0010r2, “Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks: Air Interface for Fixed and Mobile Broadband Wireless Access Systems”
3. Text proposal for inclusion in the 802.16m amendment
---------------------------------------------------  Text Start  --------------------------------------------------- 

<Modify subsection 15.3.6. 1 as follows:>
15.3.6.1 Advanced Preamble 

There are two types of Advanced Preamble (A-Preamble): primary advanced preamble (PA-Preamble) and secondary advanced preamble (SA-Preamble). One PA-Preamble symbol and three SA-Preamble symbols exist within the superframe. The location of the A-Preamble symbol is specified as the first symbol of frame. PA-Preamble is located at the first symbol of second frame in a superframe while SA-Preamble is located at the first symbol of remaining three frames. Figure 463 depicts the location of A-Preamble symbols. 
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Figure 463─Location of the A-Preamble
15.3.6.1.1 Primary advanced preamble (PA-Preamle)
The length of sequence for PA-Preamble is 216 regardless of the FFT size. PA-Preamble carries the information of ABS type, 
system bandwidth, and carrier configuration. When the subcarrier index 256 is reserved for DC, the allocation of subcarriers is accomplished by Equation (193):

PAPreambleCarrierSet= 2∙k +41







(193)
where 


PAPreambleCarrierSet specifies all subcarriers allocated to the PA-Preamble, and


K is a running index 0 to 215.

Figure 464 depicts the symbol structure of PA-Preamble in the frequency domain. 
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Figure 464─ PA-Preamble symbol structure
In n 
Table 653 the sequence of PA-Preamble is defined in a hexadecimal format. The defined series is mapped onto subcarriers in ascending order. The value of the series is obtained by converting the series to a binary series and starting the series from the MSB up to 216 bits (0 mapped to +1 and 1 mapped to -1).

Table 653─PA-Preamble series

	Index
	Carrier
	BW
	Series to modulate

	0
	Fully configured
	5 MHz
	6DB4F3B16BCE59166C9CEF7C3C8CA5EDFC16A9D1DC01F2AE6AA08F

	1
	
	7, 8.75, 
10 MHz
	1799628F3B9F8F3B22C1BA19EAF94FEC4D37DEE97E027750D298AC

	2
	
	20 MHz
	92161C7C19BB2FC0ADE5CEF3543AC1B6CE6BE1C8DCABDDD319EAF7

	3
	
	reserved
	6DE116E665C395ADC70A89716908620868A60340BF35ED547F8281

	4
	
	reserved
	BCFDF60DFAD6B027E4C39DB20D783C9F467155179CBA31115E2D04

	5
	
	reserved
	7EF1379553F9641EE6ECDBF5F144287E329606C616292A3C77F928

	6
	
	reserved
	8A9CA262B8B3D37E3158A3B17BFA4C9FCFF4D396D2A93DE65A0E7C

	7
	
	reserved
	DA8CE648727E4282780384AB53CEEBD1CBF79E0C5DA7BA85DD3749

	8
	
	reserved
	3A65D1E6042E8B8AADC701E210B5B4B650B6AB31F7A918893FB04A

	9
	
	reserved
	D46CF86FE51B56B2CAA84F26F6F204428C1BD23F3D888737A0851C

	10
	Partially configured
	N/A
	640267A0C0DF11E475066F1610954B5AE55E189EA7E72EFD57240F


The magnitude boosting levels for different FFT size are shown in Table 654.
Table 654─PA-Preamble boosting levels

	512
	1k
	2k

	2.3999
	3.4143
	5.1320


For 512-FFT, the boosted PA-Preamble at kth subcarrier can be written as 
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where 
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represents PA-Preamble before the boosting (+1 or - 1). 

In the case where advanced air interface supports the WirelessMAN-OFDMA MSs in mixed mode, the PA-Preamble symbol with a different time domain waveform from the WirelessMAN-OFDMA preamble should be transmitted by offset of an integer number of subframes, TOFFSET as shown in Figure 465.
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Figure 465─A-Preamble transmission structure supporting WirelessMAN-OFDMA
15.3.6.1.2 Secondary advanced preamble (SA-Preamle)

The NSAP, the lengths of sequences for SA-Preamble are 144, 288, and 576 for 512-FFT, 1024-FFT, and 2048-FFT, respectively. The allocation of subcarriers is accomplished by Equation (194), when the subcarrier indexes 256, 512, and 1024 are reserved for DC for 512-FFT, 1024-FFT, and 2024-FFT, respectively.
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(194)






where 

SAPreambleCarrierSetn specifies all subcarriers allocated to the specific SA-Preamble, 
n is the index of the SA-Preamble carrier-set 0, 1 and 2 representing segment ID,
k is a running index 0 to NSAP -1 for each FFT sizes







No circular shift which will be defined later is assumed.

Each segment uses an SA-Preamble composed of a carrier-set out of the three available carrier-sets in the following manner:

Segment 0 uses SA-Preamble carrier-set 0.
Segment 1 uses SA-Preamble carrier-set 1.
Segment 2 uses SA-Preamble carrier-set 2. 
Each cell ID has an integer value IDcell from 0 to 767. The IDcellIDcell
 is defined by segment index and an index per segment as follows:

IDcell = 256n + Idx

where

n is the index of the SA-Preamble carrier-set 0, 1 and 2 representing segment ID,
Idx is a running index 0 to 255. 
SA-Preamble sequences are partitioned and each partition is dedicated to specific base station type like Macromacrocell BS, Femtofemtocell BS and etc. The partition information is broadcasted in the extended system information.

For the support of femtocell deployment, a femtocell BS should self-configure the segment or subcarrier set for SA-Preamble transmission based on the segment information of the overlay macrocell BS for minimized interference to macrocell if the femtocell BS is synchronized to macrocell BSs. The segment information of the overlay macrocell BS may be obtained by communications with macrocell BS through backbone network or active scanning of SA-Preamble transmitted by macrocell BS.
For 512-FFT size, the 144-bit SA-Preamble sequence is divided into 8 main sub-blocks
, namely, A, B, C, D, E, F, G, and H. The length of each sub-block is 18 bits. Each segment ID has different sequence sub-blocks. <<Table YYYY>>Table 657, Table 658, and Table 659 depicts the 8 sub-blocks of each segment ID where LSB 18 bits are used to represent the binary sequence of each block. The binary sequence {0,1} is mapped to real number {+1,-1}. For 512-FFT size, A, B, C, D, E, F, G, and H are modulated and mapped sequentially in ascending order onto the circular shifted SA-Preamble subcarrier-set corresponding to segment ID, as shown in Figure 466. For higher FFT sizes, the basic sub-blocks (A,B,C,D, E, F, G, H) are repeated in the same order. For instance in 1024-FFT size, E, F, G, H, A, B, C, D, E, F, G, H, A, B, C, D are modulated and mapped sequentially in ascending order onto the circular shifted 
SA-Preamble subcarrier-set corresponding to segment ID. 
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Figure 466─Allocation of sequence sub-blocks for each FFT

A circular shift is applied to over 3 consecutive sub-carriers after applying subcarrier mapping based on Equation (194). Each sub-block has common offset. The circular shift pattern for each sub-block is: 



[2,1,0……., 2,1,0, ….., 2,1,0, 2,1,0, DC, 1,0,2, 1,0,2, ……, 1,0,2,  …….1,0,2]
where the shift is circularly right shift. 
For 512-FFT size, the sub-blocks (A, B, C, D, E, F, G, H) experience the following right circular shift (0, 2, 1, 0, 1, 0, 2, 1), respectively. Figure 467 depicts the symbol structure of SA-Preamble in the frequency domain for 512-FFT. 


[image: image8.emf]DC (256)

40        43                              91                96         99                           147   149      152        200    202      205                          253

54 54 54 54

54 54 54 54

: SAPreambleCarrierSet

0

: SAPreambleCarrierSet

1

: SAPreambleCarrierSet

2

258      261                           309   311     314                            362               367      370            418   420     423                           471


Figure 467─SA-Preamble symbol structure for 512-FFT

For multiple antenna systems, the SA-Preamble blocks or sub-blocks are interleaved on the number of antennas as follows. For 512-FFT size, Figure 468 depicts the SA-Preamble allocation for 1, 2, 4, and 48 antennas. 
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Figure 468─Multi antenna example for 512-FFT

For 1024-FFT size, Figure 469 depicts the SA-Preamble allocation for 1, 2, 4, and 8 antennas. 
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Similarly, each four blocks of the 4-antenna case is transmitted using 

two antennas in the 8-antenna case using the interleaved structure
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Figure 469─Multi antenna example for 1024-FFT

For 2048-FFT size, Figure 470 depicts the SA-Preamble allocation for 1, 2, 4, and 48 antennas. 

<Replace Figure 470 by following figure:>
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Figure 470─Multi antenna example for 2048-FFT

Let “block” denote 8 consecutive sub-blocks {E, F, G, H, A, B, C, D}. The algorithm to assign the preamble blocks or sub-blocks to multiple transmit antennas where the number of antennas is power of 2 can be described as follows. Let: 


Nt: number of transmit antennas

Nb: total number of blocks

Ns: total number of sub-blocks; Ns = 8* Nb

Nbt: number of blocks per antenna; Nbt = Nb / Nt, and

Nst: number of sub-blocks per antenna; Nst = Ns / Nt
<Replace page 158, line 10~55 by followings: >
· If (Nbt >= 1)

· Distribute consecutive blocks across the Nt antennas

· For a given antenna, a block is repeated with period Nt
· Block position of the (t+1)th antenna t = t + p * Nt, where t = 0, 1, …, Nt -1 , p = 0, 1, …, Nbt -1

· Else                                 

· If (Nst = 4)

· Interleave the 8 sub-blocks {E,F,G,H,A,B,C,D} across each 2 consecutive antennas 
· Block [E,0,G,0,A,0,C,0] is sent from antenna i at block position: floor(i/2)

· Block [0,F,0,H,0,B,0,D] is sent from antenna i+1 at block position: floor((i+1)/2), where i = 0,2,4, …, Nti=0 for 512-FFT, i=0, 2 for 1024-FFT, and i=0, 2, 4, 6 for 2048-FFT. 
· Else If (Nst = 2)

· Interleave the 8 sub-blocks {E,F,G,H,A,B,C,D} across each 4 consecutive antennas 
· Block [E,0,0,0,A,0,0,0] is sent from antenna i at block position: floor(i/4)

· Block [0,0,G,0,0,0,C,0] is sent from antenna i+1 at block position: floor((i+1)/4)

· Block [0,F,0,0,0,B,0,0] is sent from antenna i+2 at block position: floor((i+2)/4)

· Block [0,0,0,H,0,0,0,D] is sent from antenna i+3 at block position: floor((i+3)/4), where i = 0,4,8,…, Nt i=0 for 512-FFT, and i=0, 4 for 1024-FFT
· Else If(Nst = 1)
· Interleave the 8 sub-blocks {E,F,G,H,A,B,C,D} across each 8 consecutive antennas, i.e., send 1 sub-block per antenna

· Block [E,0,0,0,0,0,0,0] is sent from antenna i at block position: floor(i/8)

· Block [0,F,0,0,0,0,0,0] is sent from antenna i+1 at block position: floor((i+1)/8)

· Block [0,0,G,0,0,0,0,0] is sent from antenna i+2 at block position: floor((i+2)/8)

· Block [0,0,0,H,0,0,0,0] is sent from antenna i+3 at block position: floor((i+3)/8)
· Block [0,0,0,0,A,0,0,0] is sent from antenna i+4 at block position: floor((i+4)/8)

· Block [0,0,0,0,0,B,0,0] is sent from antenna i+5 at block position: floor((i+5)/8)

· Block [0,0,0,0,0,0,C,0] is sent from antenna i+6 at block position: floor((i+6)/8)
· Block [0,0,0,0,0,0,0,D] is sent from antenna i+7 at block position: floor((i+7)/8), where i = 0,8,…, Nt i=0 for 512-FFT


Each time frame, the transmitted structures are rotated across the transmit antennas. For example, we consider the 512-FFT system with 4 transmit antennas. At the fth frame, the preamble structure [A,0,0,0,E,0,0,0] is sent via the first antenna, and structure [0,0,0,D,0,0,0,H] is sent via the fourth antenna. Hence, at the (f+1)th frame, structure [0,0,0,D,0,0,0,H] is sent via the first antenna, while structure [A,0,0,0,E,0,0,0] is sent via the second antenna.

The magnitude boosting levels for different FFT size and number of antennas are shown in Table 655.
Table 655─SA-Preamble boosting levels
	Ant\FFT
	512
	1k
	2k

	1
	1.5928
	1.9516
	1.4748 1.5807

	2
	2.1841
	2.5474
	2.08002.2438

	4
	2.8489
	3.1047
	3.09153.2949

	8
	3.5523
	4.0273
	4.36914.3897



For single-antenna case, the SA-Preamble is transmitted with a magnitude boost of 1.5928. The boosted SA-Preamble at k-thkth
 subcarrier can be written as:
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where 
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represents SA-Preamble before the boosting (+1 or - 1). 

Block Ccover Ssequence {+1,-1} forshall be applied to each sub-block in the structure (optimized for arbitrary number of transmit antennas and any bandwidth). The binary sequence {0,1} is mapped to real number {+1,-1}. The Block Cover Sequence of each case is shown in Table 656. Each bit {0, 1} of block cover sequence shown in Table 656 as a hexadecimal format is mapped to real number {+1, -1}, and then multiplied to all the sub-carriers in the corresponding sub-block in the structure depicted in Figure 466. 

Table 656─SA-Preamble block cover sequence
	(FFT,number of antennas)\Segment ID
	0
	1
	2

	(512,1)
	DE
	DE
	0A

	(512,2)
	04
	C0
	28

	(512,4)
	20
	00
	90

	(512,8)
	00
	00
	00

	(1024,1)
	7CD6
	7B2E
	C66C

	(1024,2)
	1A1A
	E2E2
	0A0A

	(1024,4)
	1010
	9090
	2828

	(1024,8)
	2020
	A0A0
	8080

	(2048,1)
	68E7E631
00546907
	FC8474DB
13A86B7D
	69C337F3
16E7A543

	(2048,2)
	2C210259
4C4FCFC1
	C2042058
361D1D23
	7D160BC4
21505097

	(2048,4)
	6A5D2AF2
771A1A4F
	6476EDE6
701D1D71
	56C6A39B
670A0A01

	(2048,8)
	E659356A
E659356A
	958047EE
08181811
	1AD81B52 01282802



<No change in the remaining part of subsection >
---------------------------------------------------  Text End  ---------------------------------------------------[image: image15.png]




























































































































































































































































































































































































































































The information of �ABS type is not carried by PA-Preamble. See Table 653.


�Editorial


�7MHz, 8.75MHz need to be specified to support all the OFDMA parameters in SDD.


�Editorial. Italic.


�Editorial


�Editorial. “block” has different meaning. 


�It is required to clarify the mapping process


�Wrong figure is replaced by correct one


�Algorithm in 958r3 was not correctly implemented. Some editorial mistakes on the running index were fixed. 


�Boosting level related to updated sequence for 2048-FFT is implemented


�Editorial


�Editorial. Not minus but multiplication


�Editorial


Block cover sequences for �2048-FFT is updated to get more power boosting gain. 
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Similarly, each four blocks of the 4-antenna case is transmitted using two antennas in the 8-antenna case using the interleaved structure
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