
2004-07-08 IEEE C802.16e-04/164r1

 0

Project IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

Title Preamble sequence for supporting scalable FFT

Date
Submitted

2004-07-08

Source(s) Jiho Jang, Jeongheon Kim, Seungjoo
Maeng, Panyuh Joo, Jaeho Jeon,
Soonyoung Yoon

Samsung Electronics Co., Ltd.
Dong Suwon P.O.Box 105
416, Maetan-3dong, Yeongtong-gu,
Suwon-city, Gyeonggi-do, Korea
442-600

jiho.jang@samsung.com
jeongheon.kim@samsung.com
sjmaeng@samsung.com
panyuh@samsung.com
jhjeon@samsung.com
soon.young.yoon@samsung.com 

Re:

Abstract Preamble sequences for FFT size other than 2048-FFT

Purpose Adopting of proposed method into P802.16e

Notice This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding on
the contributing individual(s) or organization(s). The material in this document is subject to change in form and
content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained
herein.

Release The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution,
and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name
any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole
discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The
contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

Patent
Policy and
Procedures

The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures (Version 1.0)
<http://ieee802.org/16/ipr/patents/policy.html>, including the statement “IEEE standards may include the known
use of patent(s), including patent applications, if there is technical justification in the opinion of the standards-
developing committee and provided the IEEE receives assurance from the patent holder that it will license
applicants under reasonable terms and conditions for the purpose of implementing the standard.”

Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to
reduce the possibility for delays in the development process and increase the likelihood that the draft publication
will be approved for publication. Please notify the Chair <mailto:r.b.marks@ieee.org  > as early as possible, in
written or electronic form, of any patents (granted or under application) that may cover technology that is under
consideration by or has been approved by IEEE 802.16. The Chair will disclose this notification via the IEEE
802.16 web site <http://ieee802.org/16/ipr/patents/notices>.

Preamble sequence for supporting scalable FFT



2004-07-08 IEEE C802.16e-04/164r1

 1

Problem Definition and Proposed Solutions
In IEEE 802.16e/D3, section 8.4.6.1.1 describes the preamble for scalable FFT as “For FFT size other than
2048-FFT, only the first k elements of table 307 shall used to modulate the DL preamble subcarriers, where k is
the number of carriers.” However, the truncated preamble sequence from that of 2048-FFT may result in high
PAPR (peak to average power ratio). We propose new preamble sequences for 128-FFT, 512-FFT, and 1024-
FFT in this contribution, which have low PAPRs.

Suggested change to the standard

In ‘8.4.6.1.1 Preamble’

[CHANGE the sentence]
“For FFT size other than 2048-FFT, only the first k elements of table 307 shall be used to modulate the DL
preamble sub-carriers, where k is the number of carriers use the following preamble sequences corresponding to
the FFT size”

[ADD the following text]
For the FFT size of 128-FFT, the preamble sequences can generated using the shift register structure in figure
aaa where the initial state value are defined in table xxx. The first k elements of output sequence are used for a
preamble, where k is the number of carriers.

S0 S1 S2 S3 S4 S5 S6 S7 S8

Out

Figure aaa – Preamble sequence generator for 128-FFT

Table xxx – Initial values of preamble sequence generator for 128-FFT

Index S0 S1 S2 S3 S4 S5 S6 S7 S8 Index S0 S1 S2 S3 S4 S5 S6 S7 S8 Index S0 S1 S2 S3 S4 S5 S6 S7 S8

  0 1 1 1 0 1 1 0 1 0 38 1 1 0 1 0 1 0 1 1  76 1 1 0 0 0 1 1 0 1
  1 0 1 1 0 0 1 0 1 1 39 1 0 1 0 1 1 0 0 1  77 1 0 1 1 1 0 1 0 1
  2 1 1 0 0 1 1 0 1 1 40 1 0 1 0 0 0 0 1 1  78 1 0 1 0 0 1 0 0 1
  3 0 1 0 1 1 0 0 1 0 41 1 1 0 1 0 1 1 1 1  79 0 0 0 1 1 0 0 1 1
  4 0 0 0 1 0 0 1 0 0 42 1 1 1 1 1 0 1 1 0  80 0 1 0 0 0 0 1 0 1
  5 1 0 0 1 1 1 0 1 0 43 0 1 1 0 1 0 1 1 1  81 0 0 1 1 0 0 1 1 1
  6 1 0 1 1 0 1 0 0 0 44 0 1 1 0 1 1 0 0 1  82 1 1 0 0 0 1 0 0 0
  7 0 1 1 1 0 1 1 0 1 45 0 0 1 1 0 1 1 0 0  83 1 1 1 0 0 1 0 0 0
  8 0 1 0 0 1 0 1 1 0 46 1 0 1 0 0 1 1 1 0  84 0 0 1 0 1 1 0 1 1
  9 1 0 0 1 1 0 1 0 0 47 0 1 1 1 0 1 0 0 1  85 0 1 1 1 1 1 1 0 0
 10 0 1 0 0 0 0 0 0 1 48 1 1 1 0 0 0 0 0 1  86 0 1 0 1 0 0 1 1 1
 11 1 0 1 1 0 0 0 0 0 49 1 1 1 0 1 0 1 1 1  87 1 0 1 0 1 1 0 1 0
 12 0 0 0 0 1 1 1 0 1 50 0 1 0 1 0 1 1 1 0  88 1 0 1 0 1 0 0 0 1
 13 1 1 0 1 1 0 1 0 0 51 0 1 1 0 1 0 0 0 1  89 0 1 1 1 0 1 1 1 1
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 14 1 0 0 0 0 1 1 1 1 52 0 1 0 0 1 0 0 1 0  90 1 1 0 1 0 1 1 0 0
 15 0 1 0 0 1 1 1 0 1 53 1 0 0 0 0 0 1 0 1  91 1 1 0 1 0 1 0 0 0
 16 0 0 1 1 1 0 1 1 0 54 1 0 1 0 0 0 0 1 0  92 0 0 1 0 0 1 0 1 1
 17 1 1 0 0 0 0 0 1 0 55 1 1 0 1 1 0 0 1 1  93 0 0 0 0 1 1 0 0 1
 18 1 1 0 0 1 1 1 0 1 56 0 1 1 0 1 1 0 0 0  94 0 0 1 0 1 1 0 0 0
 19 0 1 0 0 1 0 0 1 1 57 1 1 0 1 1 0 0 0 0  95 0 0 0 1 0 0 0 1 0
 20 0 1 1 0 0 0 0 0 1 58 1 0 1 1 1 0 0 1 0  96 0 0 1 1 1 0 0 1 1
 21 1 1 1 1 0 1 0 1 1 59 1 0 1 1 0 0 0 1 1  97 1 0 0 0 0 1 0 1 0
 22 0 0 0 0 1 1 0 0 0 60 1 0 0 0 1 0 1 1 0  98 0 0 0 1 1 0 1 1 0
 23 0 0 0 0 0 1 0 1 1 61 0 1 0 1 1 1 0 0 0  99 0 0 1 1 0 1 0 0 0
 24 0 0 1 0 0 1 0 0 0 62 1 0 1 1 0 0 1 0 1 100 1 0 0 1 1 1 1 1 0
 25 1 1 0 1 0 0 0 0 1 63 1 1 0 1 1 0 0 1 0 101 1 1 0 0 1 1 1 1 1
 26 0 0 1 1 1 1 1 1 1 64 1 1 1 1 1 1 0 1 1 102 0 1 1 1 1 1 1 0 1
 27 0 0 1 1 1 0 1 0 0 65 0 0 1 0 0 1 0 0 1 103 0 0 1 1 1 1 1 0 0
 28 1 0 0 1 0 0 1 0 0 66 0 1 0 1 0 1 1 0 1 104 1 1 0 0 1 0 0 1 0
 29 1 0 0 0 0 0 0 1 0 67 1 1 1 0 0 0 0 1 1 105 1 0 1 0 1 1 1 1 1
 30 0 1 0 1 0 0 0 0 1 68 1 1 1 0 0 1 1 0 1 106 1 1 0 1 0 0 0 1 0
 31 0 1 1 1 0 0 1 0 0 69 0 0 0 1 1 1 1 0 0 107 1 0 1 1 0 0 1 1 1
 32 1 0 1 1 1 0 0 0 1 70 0 0 0 1 1 1 0 0 1 108 0 0 1 1 1 0 1 1 1
 33 1 0 0 1 0 1 1 0 1 71 1 0 0 1 0 0 1 0 1 109 1 0 1 0 1 0 1 1 1
 34 1 1 0 1 0 0 1 0 0 72 0 1 1 1 1 1 1 1 1 110 1 1 0 0 1 0 1 1 0
 35 1 0 0 1 1 0 1 1 0 73 1 1 0 1 0 1 1 1 0 111 1 1 1 0 1 1 1 1 0
 36 1 0 0 0 0 1 1 0 0 74 1 1 0 0 1 0 0 0 1 112 1 0 1 0 0 0 0 0 0
 37 1 1 1 0 1 0 1 1 0 75 1 1 0 0 1 1 0 1 0 113 0 1 0 0 0 1 0 1 0

For the FFT size of 512-FFT, the preamble sequences are generated using the shift register structure in figure
bbb where the initial state value are defined in table yyy. The first k elements of output sequence are used for a
preamble, where k is the number of carriers.

S0 S1 S2 S3 S4 S5 S6 S7

Out

Figure bbb – Preamble sequence generator for 512-FFT

Table yyy – Initial values of preamble sequence generator for 512-FFT

Index S0 S1 S2 S3 S4 S5 S6 S7 Index S0 S1 S2 S3 S4 S5 S6 S7 Index S0 S1 S2 S3 S4 S5 S6 S7

  0 0 0 1 0 0 0 0 0 38 0 0 0 0 1 0 1 1  76 0 1 1 1 1 0 1 1
  1 1 0 1 0 1 1 0 1 39 1 1 1 1 1 0 1 1  77 0 0 1 0 1 0 0 1
  2 0 1 0 0 0 0 0 1 40 0 0 0 1 0 1 1 1  78 1 1 0 0 0 0 1 0
  3 0 0 1 1 1 1 0 1 41 1 1 1 0 1 1 0 0  79 0 1 0 0 0 1 0 1
  4 1 1 1 0 1 1 1 1 42 1 1 1 0 0 0 1 1  80 0 1 1 1 0 1 0 1
  5 0 1 0 1 1 0 1 1 43 1 1 0 0 0 1 1 1  81 0 0 0 0 1 0 1 0
  6 0 1 1 0 1 1 0 1 44 1 1 1 0 0 1 1 1  82 1 1 0 0 0 0 1 1
  7 1 0 0 1 0 0 0 0 45 1 0 0 1 1 1 0 0  83 1 1 1 0 1 0 1 1
  8 1 0 0 0 0 1 0 1 46 1 1 0 0 1 1 1 0  84 1 1 1 1 0 1 1 1
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  9 1 0 0 0 1 1 0 1 47 1 1 0 0 0 1 1 0  85 1 1 1 0 1 0 0 0
 10 1 0 1 1 0 1 1 0 48 0 0 0 1 1 0 1 0  86 0 1 0 0 0 0 0 0
 11 0 1 1 1 1 1 1 0 49 1 0 1 1 0 0 1 0  87 0 0 1 1 0 1 0 0
 12 0 0 0 0 0 1 0 1 50 0 0 0 1 1 1 0 1  88 0 0 0 0 0 1 0 0
 13 1 0 0 0 0 0 1 0 51 0 0 1 1 1 1 1 0  89 1 1 1 1 0 1 0 1
 14 1 1 1 1 0 0 0 1 52 1 1 0 1 0 0 0 1  90 0 1 0 0 0 0 1 1
 15 1 1 0 1 1 0 1 0 53 0 1 0 1 0 1 1 0  91 1 0 1 1 1 0 1 0
 16 0 1 0 1 1 1 0 1 54 0 0 0 1 1 0 0 1  92 0 0 1 0 1 1 1 1
 17 1 0 0 1 1 1 1 0 55 1 1 1 1 0 0 0 0  93 1 0 0 1 1 0 0 0
 18 1 0 1 0 0 1 0 0 56 0 0 1 1 1 0 1 0  94 0 0 1 0 1 1 1 0
 19 0 0 0 1 1 1 1 1 57 0 1 0 1 0 1 0 0  95 1 0 1 0 1 0 1 0
 20 1 1 0 1 1 1 1 1 58 1 1 0 1 1 0 1 1  96 0 0 1 1 0 1 0 1
 21 0 1 0 0 1 0 0 0 59 1 0 0 0 1 0 0 0  97 1 1 1 0 0 1 0 1
 22 1 0 1 0 0 1 1 1 60 1 0 1 0 0 0 0 0  98 0 0 1 1 1 0 1 1
 23 1 0 0 1 0 0 0 1 61 1 1 0 0 1 1 0 0  99 0 1 1 1 0 1 1 0
 24 1 1 0 0 1 0 0 0 62 0 0 0 1 0 1 1 0 100 1 0 0 0 0 0 0 0
 25 0 1 1 0 0 1 1 1 63 1 1 1 0 0 1 1 0 101 0 0 1 1 1 0 0 0
 26 1 0 1 0 1 1 1 0 64 0 1 0 1 0 0 1 1 102 0 0 0 0 1 0 0 0
 27 1 0 1 1 1 1 1 1 65 1 0 0 1 1 1 0 1 103 0 0 0 0 1 1 0 0
 28 0 1 1 1 1 1 0 1 66 1 0 0 0 0 1 1 1 104 0 0 1 1 0 0 0 1
 29 1 1 1 1 0 1 1 0 67 0 1 1 0 1 0 1 0 105 1 0 0 0 1 1 1 0
 30 0 1 1 1 0 1 0 0 68 1 1 1 1 0 0 1 0 106 1 1 0 0 1 1 0 1
 31 0 0 0 0 0 1 1 1 69 1 0 1 1 0 0 1 1 107 1 1 1 0 1 1 0 1
 32 0 1 0 1 1 1 0 0 70 0 0 1 0 1 1 0 1 108 1 1 0 0 1 1 1 1
 33 0 1 1 1 0 0 0 0 71 1 1 1 0 0 0 0 1 109 0 0 0 0 0 0 0 1
 34 0 0 1 0 1 0 1 1 72 1 0 1 1 0 0 0 1 110 1 1 1 0 1 1 1 0
 35 0 0 0 0 1 1 1 1 73 1 1 0 1 0 1 0 0 111 1 0 1 1 0 1 0 1
 36 0 0 0 0 1 1 1 0 74 1 1 1 0 0 1 0 0 112 1 0 1 0 0 0 1 0
 37 1 1 0 1 0 1 1 1 75 0 0 1 1 1 0 0 1 113 1 1 1 1 1 1 0 1

For the FFT size of 1024-FFT, the preamble sequences are generated using the shift register structure in figure
ccc where the initial state value are defined in table zzz. The first k elements of output sequence are used for a
preamble, where k is the number of carriers.

S0 S1 S2 S3 S4 S5 S6 S7 S8

Out

Figure ccc – Preamble sequence generator for 1024-FFT

Table zzz – Initial values of preamble sequence generator for 1024-FFT

Index S0 S1 S2 S3 S4 S5 S6 S7 S8 Index S0 S1 S2 S3 S4 S5 S6 S7 S8 Index S0 S1 S2 S3 S4 S5 S6 S7 S8

  0 0 1 0 1 1 1 1 1 0 38 0 1 1 1 1 0 1 1 0  76 1 0 0 1 1 1 0 1 1
  1 1 1 1 0 1 0 1 0 1 39 1 1 0 1 0 1 1 1 0  77 1 1 0 1 1 0 1 1 0
  2 1 0 1 1 0 1 0 1 1 40 0 1 0 1 1 0 0 0 1  78 1 0 0 1 0 0 1 0 1
  3 1 1 1 1 0 1 0 1 0 41 0 1 1 1 0 1 0 1 0  79 0 1 0 0 0 1 0 1 1
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  4 0 1 1 0 1 0 1 1 1 42 0 1 0 0 1 0 1 1 1  80 1 1 1 1 0 1 0 0 1
  5 1 1 1 1 1 0 1 0 1 43 1 1 1 0 0 1 0 0 0  81 0 1 0 0 0 0 1 1 0
  6 0 0 0 0 1 0 1 1 0 44 0 1 0 1 1 1 0 1 0  82 0 1 0 1 1 1 1 0 0
  7 0 0 0 1 0 1 1 0 1 45 0 0 1 1 1 1 1 1 0  83 0 0 0 0 0 0 1 1 1
  8 1 0 1 0 1 0 1 0 1 46 1 1 0 1 0 0 1 1 0  84 1 1 1 1 0 1 0 1 1
  9 1 1 0 1 0 1 0 1 0 47 0 0 0 0 0 0 1 1 0  85 0 0 1 0 0 1 1 0 1
 10 1 0 1 0 1 1 1 1 1 48 1 0 0 1 1 0 0 0 0  86 1 0 0 0 0 1 0 0 0
 11 0 1 1 1 1 1 0 1 0 49 0 1 0 1 1 1 0 1 1  87 1 1 0 0 0 1 0 0 0
 12 0 1 1 0 1 0 0 1 1 50 1 1 1 1 1 1 0 1 0  88 0 1 1 0 1 1 0 1 1
 13 0 0 1 0 1 1 0 1 0 51 0 0 1 1 0 0 0 0 0  89 0 1 1 1 0 1 1 0 1
 14 1 0 1 1 1 0 1 1 1 52 0 0 1 1 1 0 1 1 0  90 1 1 1 0 0 0 0 0 0
 15 1 1 0 0 0 0 0 0 0 53 0 1 1 1 1 1 1 0 0  91 1 0 0 1 1 1 1 0 1
 16 1 0 0 0 0 0 0 0 1 54 1 1 0 1 1 0 0 0 0  92 1 0 1 0 0 0 1 0 1
 17 0 1 0 0 1 1 0 1 1 55 0 1 1 1 0 1 1 0 0  93 0 0 0 0 0 1 0 0 1
 18 1 1 1 0 1 1 0 0 0 56 0 1 1 1 0 0 1 0 0  94 0 0 1 0 1 0 0 0 0
 19 1 1 1 0 1 1 1 0 0 57 0 0 0 0 0 1 1 1 0  95 1 0 1 0 0 1 0 1 1
 20 1 1 1 1 1 1 1 0 1 58 0 0 1 1 0 0 0 1 0  96 0 0 0 0 1 1 1 0 1
 21 1 0 1 1 1 1 1 0 1 59 1 0 0 0 0 1 1 0 0  97 0 1 0 0 1 1 1 0 1
 22 1 1 0 1 0 1 1 1 1 60 0 0 1 0 0 1 0 0 0  98 0 1 1 1 1 0 1 0 0
 23 1 1 1 1 1 0 1 0 0 61 0 1 1 0 1 1 1 1 1  99 0 1 0 0 1 1 1 1 0
 24 1 1 1 0 1 1 0 1 1 62 1 0 1 1 1 1 1 1 1 100 1 0 1 0 1 0 1 1 0
 25 1 1 0 1 1 1 1 1 1 63 0 1 0 1 0 1 0 1 0 101 1 1 1 1 1 0 1 1 1
 26 0 0 0 0 0 0 0 1 1 64 1 0 0 1 0 1 1 0 0 102 1 1 0 1 0 0 0 0 0
 27 0 1 0 1 1 0 1 0 1 65 0 1 1 0 0 0 0 0 1 103 1 0 1 1 0 0 0 1 1
 28 1 0 1 0 1 0 1 0 0 66 0 0 0 0 0 1 0 1 1 104 0 1 1 0 0 0 0 0 0
 29 1 0 1 1 1 0 1 0 1 67 1 0 1 1 0 1 1 0 0 105 0 1 0 1 0 1 0 0 0
 30 1 1 0 1 0 0 0 1 0 68 0 1 0 1 0 1 1 1 1 106 1 1 0 0 1 1 0 0 0
 31 1 0 1 1 0 1 1 1 0 69 0 1 0 1 0 0 0 0 0 107 1 0 0 0 0 0 1 0 1
 32 1 0 1 1 0 1 0 0 1 70 0 1 0 0 1 0 1 1 0 108 1 1 1 1 1 1 0 0 1
 33 0 1 0 1 0 0 0 1 0 71 1 1 0 0 0 0 0 1 0 109 0 1 1 0 1 1 0 1 0
 34 1 0 1 0 0 1 1 0 1 72 0 0 1 1 1 0 1 1 1 110 0 1 0 0 1 1 0 1 0
 35 0 1 1 1 0 1 1 1 0 73 1 0 0 1 0 1 1 0 1 111 0 0 1 1 0 1 1 0 1
 36 1 1 0 1 0 0 1 1 1 74 0 0 0 1 1 1 0 1 1 112 1 0 1 0 0 1 1 1 0
 37 1 1 1 1 0 1 0 0 0 75 1 1 1 0 0 0 1 0 1 113 1 0 1 0 1 1 1 1 0
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