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 Proposed Changes to Advanced Preamble design 
for supporting tone dropping (15.3.6.1)
Chiwoo Lim, Sung-Eun Park, Jaeweon Cho, Jaehee Cho, Heewon Kang, Hokyu Choi
Samsung Electronics Co., Ltd.
1. Introduction
The contribution proposes the text of Advanced Preamble with tone dropping support to be included in the 802.16m amendment. The current draft amendment [1] has tone dropping description as “Tone dropping based on 10 and 20 MHz systems can be used to support other various bandwidths”. However, the Advanced Preamble design only supports regular nominal channel bandwidth such as 5,10 and 20MHz，so there is need of Advanced Preamble design to support irregular nominal channel bandwidth with tone dropping. 
2. Proposal for Advanced Preamble for supporting tone dropping
Assumption
1) Irregular nominal channel bandwidth in 5~20 MHz uses the same subcarrier spacing of 10MHz or 20MHz.

2) Irregular nominal channel bandwidth in 5~10 MHz uses 1024-FFT, and Irregular nominal channel bandwidth in 10~20MHz uses 2048-FFT.

3) PA-Preamble carries irregular nominal channel bandwidth information.
4) SA-Preamble occupies the available bandwidth as large as possible, while maintaining the scalable structure.
Advanced Preamble design concept 
For regular nominal channel bandwidth, the SA-Preamble has a scalable structure as shown in Figure 1. That is, the 5MHz sequence is reused for 10 and 20MHz bandwidth by repetition of 8 sub-blocks {A, B, C, D, E, F, G, and H}. Each sub-block consists of 18 bits deployed over 54 sub-carriers.
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Figure 1─SA-Preamble structure
For irregular nominal channel bandwidth, the SA-Preamble is obtained by dropping the farthest sub-blocks of the regular bandwidth from DC subcarrier on both sides.
Base on the sub-block dropping design, the irregular nominal channel bandwidth range and corresponding SA-Preamble are listed in Table 1.
Table 1—SA-Preamble based on sub-block dropping
	Irregular Nominal Channel Bandwidth Range, x
(MHz)
	Sub-blocks of SA-Preamble after tone dropping

	5 < x < 6.25
	ABCD EFGH

	6.25 ≤ x < 7.5
	H ABCD EFGH A

	7.5 ≤ x < 8.75
	GH ABCD EFGH AB

	8.75 ≤ x < 10
	FGH ABCD EFGH ABC

	10 < x < 11.25
	EFGH ABCD EFGH ABCD

	11.25 ≤ x < 12.5
	D EFGH ABCD EFGH ABCD E

	12.5 ≤ x < 13.75
	CD EFGH ABCD EFGH ABCD EF

	13.75 ≤ x < 15
	BCD EFGH ABCD EFGH ABCD EFG

	15 ≤ x < 16.25
	ABCD EFGH ABCD EFGH ABCD EFGH

	16.25 ≤ x < 17.5
	H ABCD EFGH ABCD EFGH ABCD EFGH A

	17.5 ≤ x < 18.75
	GH ABCD EFGH ABCD EFGH ABCD EFGH AB

	18.75 ≤ x < 20
	FGH ABCD EFGH ABCD EFGH ABCD EFGH ABC


In addition, the block cover sequence (BCS) is introduced to reduce PAPR of SA-Preamble. The BCS is optimized for arbitrary number of transmit antennas and any bandwidths. Table 2 shows proposed BCSs base on the sub-block dropping design. In Table 2, BWmin denotes the minimum value of Irregular Nominal Channel Bandwidth Range as shown in Table 1. For simplicity, BWmin is 5 in case of 5 < x < 6.25 and BWmin is 10 in case of 10 < x < 11.25.
Table 2—SA-Preamble block cover sequence based on sub-block dropping
	(BWmin, number of antennas)\Segment ID
	0
	1
	2

	(5,1)
	00
	00
	00

	(5,2)
	22
	22
	37

	(5,4)
	09
	01
	07

	(5,8)
	00
	00
	00

	(6.25,1)
	0AA0
	0FF8
	0008

	(6.25,2)
	0F68
	0650
	0458

	(6.25,4)
	0630
	0208
	0120

	(6.25,8)
	0100
	0000
	0000

	(7.5,1)
	000C
	1008
	0990

	(7.5,2)
	0C24
	1558
	0F58

	(7.5,4)
	0E30
	081C
	0130

	(7.5,8)
	0304
	0004
	0204

	(8.75,1)
	0C10
	229A
	2554

	(8.75,2)
	335A
	146C
	3C10

	(8.75,4)
	1B32
	0D3C
	0532

	(8.75,8)
	0706
	0404
	0606

	(10,1)
	0FFF
	555A
	000F

	(10,2)
	7373
	3030
	0000

	(10,4)
	3333
	2D2D
	2727

	(10,8)
	0F0F
	0404
	0606

	(11.25, 1)
	F7FDCEF3
	29D51936
	6B59CC03

	(11.25, 2)
	0055F080
	005A5580
	00555580

	(11.25, 4)
	00737300
	00303000
	00000000

	(11.25, 8)
	00333300
	002D2D00
	00272700

	(12.5, 1)
	AC1AD967
	602F7D20
	96771160

	(12.5, 2)
	0025F080
	0164AB40
	00555540

	(12.5, 4)
	01737340
	00303040
	01000040

	(12.5, 8)
	00333300
	002D2D00
	00272700

	(13.75, 1)
	4F56FD74
	C0F7EEAD
	55459EDB

	(13.75, 2)
	03330FA0
	02386C60
	00176920

	(13.75, 4)
	02737340
	01303040
	03000020

	(13.75, 8)
	00333320
	012D2D00
	01272700

	(15, 1)
	DAD99B4F
	96771160
	CCF40660

	(15, 2)
	0563BF30
	04310160
	020FF170

	(15, 4)
	05737310
	01303070
	04000010

	(15, 8)
	02333330
	032D2D00
	01272710

	(16.25, 1)
	492F4A63
	3785F431
	AFCB95FD

	(16.25, 2)
	05157440
	064FAB88
	041CB580

	(16.25, 4)
	08737348
	09303038
	01000070

	(16.25, 8)
	02333330
	062D2D20
	04272718

	(17.5, 1)
	DD37B03D
	81418C78
	A47BAAA9

	(17.5, 2)
	014C0F00
	14608154
	136E0FE0

	(17.5, 4)
	08737314
	1F303014
	1C000058

	(17.5, 8)
	08333324
	062D2D24
	0627270C

	(18.75, 1)
	56849127
	7EBE7387
	4B958D3A

	(18.75, 2)
	2755E042
	3C38319C
	03558CD8

	(18.75, 4)
	3D73734C
	0F30306C
	2B00000E

	(18.75, 8)
	0D33330C
	032D2D06
	0327270E


3. References
[1] IEEE P802.16m/D2, “Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks- Part 16: Air Interface for Broadband Wireless Access Systems,” October 2009.
4. Proposed changes for 802.16m draft amendment
---------------------------------------------------  Text Start  --------------------------------------------------- 

[Remedy-1: Insert the following text under the Table 780 in page 314]

The sequences of indexes from 3 to 9 in Table 780 are reserved for the irregular nominal channel bandwidth to support tone dropping. 
[Remedy-2: Insert the following text under the Table 783 in page 321]

SA-Preamble sequences for tone dropping support are obtained by dropping the farthest sub-blocks of the reference bandwidth from DC subcarrier on both sides.
For support of irregular nominal channel bandwidth by tone dropping, the dropping unit of SA-Preamble is two sub-blocks. The granularity of nominal channel bandwidth is 1.25MHz. Table x shows the allocation of sequence sub-blocks for SA-Preamble according to the different range of available nominal channel bandwidth.
Table x—Allocation of sequence sub-blocks for tone dropping support
	Irregular Nominal Channel Bandwidth Range, x
(MHz)
	Allocation of sequence sub-blocks

	5 < x < 6.25
	ABCD EFGH

	6.25 ≤ x < 7.5
	H ABCD EFGH A

	7.5 ≤ x < 8.75
	GH ABCD EFGH AB

	8.75 ≤ x < 10
	FGH ABCD EFGH ABC

	10 < x < 11.25
	EFGH ABCD EFGH ABCD

	11.25 ≤ x < 12.5
	D EFGH ABCD EFGH ABCD E

	12.5 ≤ x < 13.75
	CD EFGH ABCD EFGH ABCD EF

	13.75 ≤ x < 15
	BCD EFGH ABCD EFGH ABCD EFG

	15 ≤ x < 16.25
	ABCD EFGH ABCD EFGH ABCD EFGH

	16.25 ≤ x < 17.5
	H ABCD EFGH ABCD EFGH ABCD EFGH A

	17.5 ≤ x < 18.75
	GH ABCD EFGH ABCD EFGH ABCD EFGH AB

	18.75 ≤ x < 20
	FGH ABCD EFGH ABCD EFGH ABCD EFGH ABC


For multiple antenna systems, the SA-Preamble allocation of irregular nominal channel bandwidth is followed as same antenna configuration of reference bandwidth defined in Table 763 except for 2 cases. In case of 5 < x < 6.25, the antenna configuration of 512-FFT size is used even though the reference bandwidth is 10MHz. In case of 10 < x < 11.25, the antenna configuration of 1024-FFT size is used even though the reference bandwidth is 20MHz.  
The magnitude boosting levels for different BWmin and number of antennas are shown in Table y. BWmin represents the minimum value of Irregular Nominal Channel Bandwidth Range as shown in Table x. For simplicity, BWmin is 5 in case of 5 < x < 6.25 and BWmin is 10 in case of 10 < x < 11.25. 
Table y—SA-Preamble boosting levels for tone dropping support
	BWmin \Ant
	1
	2
	4
	8

	5
	1.87
	2.51
	4.38
	8.67

	6.25
	1.73
	2.44
	3.85
	6.27

	7.5
	1.69
	2.37
	3.78
	6.25

	8.75
	1.72
	2.34
	3.56
	6.25

	10
	1.75
	2.33
	3.56
	6.25

	11.25
	1.75
	2.35
	4.01
	5.13

	12.5
	1.76
	2.32
	4.01
	5.13

	13.75
	1.77
	2.40
	4.01
	5.13

	15
	1.74
	2.37
	4.01
	5.13

	16.25
	1.72
	2.44
	4.01
	5.13

	17.5
	1.73
	2.52
	4.01
	5.13

	18.75
	1.69
	2.47
	4.01
	5.13


The SA-Preamble block cover sequence for different BWmin and number of antennas are shown in Table z. 
Table z—SA-Preamble block cover sequence for tone dropping support
	(BWmin, number of antennas)\Segment ID
	0
	1
	2

	(5,1)
	00
	00
	00

	(5,2)
	22
	22
	37

	(5,4)
	09
	01
	07

	(5,8)
	00
	00
	00

	(6.25,1)
	0AA0
	0FF8
	0008

	(6.25,2)
	0F68
	0650
	0458

	(6.25,4)
	0630
	0208
	0120

	(6.25,8)
	0100
	0000
	0000

	(7.5,1)
	000C
	1008
	0990

	(7.5,2)
	0C24
	1558
	0F58

	(7.5,4)
	0E30
	081C
	0130

	(7.5,8)
	0304
	0004
	0204

	(8.75,1)
	0C10
	229A
	2554

	(8.75,2)
	335A
	146C
	3C10

	(8.75,4)
	1B32
	0D3C
	0532

	(8.75,8)
	0706
	0404
	0606

	(10,1)
	0FFF
	555A
	000F

	(10,2)
	7373
	3030
	0000

	(10,4)
	3333
	2D2D
	2727

	(10,8)
	0F0F
	0404
	0606

	(11.25, 1)
	F7FDCEF3
	29D51936
	6B59CC03

	(11.25, 2)
	0055F080
	005A5580
	00555580

	(11.25, 4)
	00737300
	00303000
	00000000

	(11.25, 8)
	00333300
	002D2D00
	00272700

	(12.5, 1)
	AC1AD967
	602F7D20
	96771160

	(12.5, 2)
	0025F080
	0164AB40
	00555540

	(12.5, 4)
	01737340
	00303040
	01000040

	(12.5, 8)
	00333300
	002D2D00
	00272700

	(13.75, 1)
	4F56FD74
	C0F7EEAD
	55459EDB

	(13.75, 2)
	03330FA0
	02386C60
	00176920

	(13.75, 4)
	02737340
	01303040
	03000020

	(13.75, 8)
	00333320
	012D2D00
	01272700

	(15, 1)
	DAD99B4F
	96771160
	CCF40660

	(15, 2)
	0563BF30
	04310160
	020FF170

	(15, 4)
	05737310
	01303070
	04000010

	(15, 8)
	02333330
	032D2D00
	01272710

	(16.25, 1)
	492F4A63
	3785F431
	AFCB95FD

	(16.25, 2)
	05157440
	064FAB88
	041CB580

	(16.25, 4)
	08737348
	09303038
	01000070

	(16.25, 8)
	02333330
	062D2D20
	04272718

	(17.5, 1)
	DD37B03D
	81418C78
	A47BAAA9

	(17.5, 2)
	014C0F00
	14608154
	136E0FE0

	(17.5, 4)
	08737314
	1F303014
	1C000058

	(17.5, 8)
	08333324
	062D2D24
	0627270C

	(18.75, 1)
	56849127
	7EBE7387
	4B958D3A

	(18.75, 2)
	2755E042
	3C38319C
	03558CD8

	(18.75, 4)
	3D73734C
	0F30306C
	2B00000E

	(18.75, 8)
	0D33330C
	032D2D06
	0327270E


---------------------------------------------------  Text End  ---------------------------------------------------[image: image2.png]
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