
IEEE C802.16m-09/2445r2

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

	Title
	Modification for tone dropping support (15.3.2.4)

	Date Submitted
	2009-11-16

	Source(s)
	Taeyoung Kim, Chiwoo Lim, Sung-Eun Park, Jaeweon Cho, Hokyu Choi
Samsung Electronics
HanGyu Cho, Jinsoo Choi, Jin Sam Kwak

LG Electronics

	E-mail: ty33.kim@samsung.com 
Email: hgcho@lge.com

	Re:
	IEEE 802.16-09/0057, “IEEE 802.16 Working Group Letter Ballot#30a”
Target topic: “IEEE P802.16m/D2 section 15.3.2.4”.

	Abstract
	The contribution proposes modifications for tone dropping support in the current draft standard 802.16m/D2.

	Purpose
	To be discussed and adopted by TGm.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who 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
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Modification for tone dropping support (15.3.2.4)
Taeyoung Kim, Chiwoo Lim, Sung-Eun Park, Jaeweon Cho, Hokyu Choi
Samsung Electronics
HanGyu Cho, Jinsoo Choi, Jin Sam Kwak
LG Electronics

1. Introduction
This contribution introduces the required modification of IEEE P802.16m/D2 to support tone dropping. The tone dropping can support the variable system bandwidth with the same sampling frequency and FFT size. According to the available system bandwidth, the number of used tones is reduced to adjust the given system bandwidth. The related sections for tone dropping support are Advanced Preamble, OFDM parameter setting and DL/UL subchannelization.  

2. Overall procedure for support of tone dropping
In this section, the overall procedure for tone dropping support is described as shown in Figure 1. 
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Figure 1 Description of procedure for tone dropping support
The primary advanced preamble (PA-Preamble) shall carry the information of available system bandwidth, so the available system bandwidth for tone dropping is given and utilized to implement secondary advanced preamble (SA-Preamble) and DL/UL subchannelization. From the available system bandwidth, the structure of SA-Preamble is determined as shown in Section 3.2. The next procedure is to get the information on the essential system parameters through primary/secondary superframe header (P/S-SFH). In S-SFH, the information on DL/UL subchannelization shall be carried, so the modified configuration for DL/UL subchannelization should be indicated through S-SFH. 
3. Modification for tone dropping support
3.1 PA-Preamble
PA-Preamble shall carry the information on system bandwidth. In current 16m/D2, only 3 kinds of BWs are defined such as (1) 5MHz (2) 7, 8.75 and 10MHz (3) 20MHz. Therefore, there is the remaining room to carry the information on the available system bandwidth for tone dropping support. But, the decision on the available system bandwidth is out of scope in this contribution because the available system bandwidth can be different according to different operators or venders. 
3.2 SA-Preamble

The bandwidth of SA-Preamble should be occupied as large as possible within the available system bandwidth. The tone dropping for SA-Preamble is applied by removing two sub-blocks at the end of frequency domain (108 subcarries). That is, the granularity for tone dropping in SA-Preamble is two sub-blocks (e.g., 108 subcarries). Table 1 and Table 2 show the sequence sub-blocks for SA-Preamble according to the different range of available system bandwidth. The granularity of system bandwidth is 1.25MHz by which 108 subcarriers is occupied. The specific system bandwidth, x is given by detection of PA-Preamble.
Table 1 Allocation of sequence sub-blocks for 2048 FFT, when 20>x>10
	BW Range, x (MHz)
	# of sub-blocks
	Sequence sub-blocks

	20.0 > x ( 18.75
	30
	FGH ABCD EFGH ABCD EFGH ABCD EFGH ABC

	18.75 > x ( 17.5
	28
	GH ABCD EFGH ABCD EFGH ABCD EFGH AB

	17.5 > x ( 16.25
	26
	H ABCD EFGH ABCD EFGH ABCD EFGH A

	16.25 > x ( 15.0
	24
	ABCD EFGH ABCD EFGH ABCD EFGH

	15.0 > x ( 13.75
	22
	BCD EFGH ABCD EFGH ABCD EFG

	13.75 > x ( 12.5
	20
	CD EFGH ABCD EFGH ABCD EF

	12.5 > x ( 11.25
	18
	D EFGH ABCD EFGH ABCD E

	11.25 > x > 10.0
	16
	EFGH ABCD EFGH ABCD


Table 2 Allocation of sequence sub-blocks for 1024 FFT, when 10>x>5
	BW Range, x (MHz)
	# of sub-blocks
	Sequence sub-blocks

	10.0 > x ( 8.75
	14
	FGH ABCD EFGH ABC

	8.75 > x ( 7.5
	12
	GH ABCD EFGH AB

	7.5 > x ( 6.25
	10
	H ABCD EFGH A

	6.25 > x > 5.0
	8
	ABCD EFGH


3.3 OFDMA parameter

In order to adjust the available system bandwidth given, tone dropping is to reduce the number of used tones. The number of used tones is shown in Table 3 and Table 4. Given the system bandwidth, the number of used subcarriers and guard carriers are determined. Table 3 is OFDMA parameters for 2048 FFT size, and Table 4 is for 1024 FFT size. The granularity for tone dropping in subchannelization is in the unit of subband (e.g., 4 PRUs). The granularity does not need to be equal in either SA-Preamble or DL/UL subchannelization. 
The reason for classifying the bandwidth range like Table 3 and Table 4 is to eliminate the subcarriers in the unit of subband, while the ratio of the occupied bandwidth and the nominal system bandwidth should be less than 0.945. So, the utilization of data subcarriers given the available system bandwidth seems efficient and it is assured that the interference from the neighbor band shall be minimized. 
Table 3 OFDMA parameters for 2048 FFT when tone dropping is applied.
	BW Range, x
(MHz)
	# of Guard subcarriers
	# of used subcarriers
	# of PRUs
(NPRU)
	# of SBs
(Nsub)

	
	Left
	Right
	
	
	

	20.0 > x ( 19.2
	196
	195
	1657
	92
	23

	19.2 > x ( 18.4
	232
	231
	1585
	88
	22

	18.4 > x ( 17.5
	268
	267
	1513
	84
	21

	17.5 > x ( 16.7
	304
	303
	1441
	80
	20

	16.7 > x ( 15.9
	340
	339
	1369
	76
	19

	15.9 > x ( 15.0
	376
	375
	1297
	72
	18

	15.0 > x ( 14.2
	412
	411
	1225
	68
	17

	14.2 > x ( 13.4
	448
	447
	1153
	64
	16

	13.4 > x ( 12.5
	484
	483
	1081
	60
	15

	12.5 > x ( 11.7
	520
	519
	1009
	56
	14

	11.7 > x ( 10.9
	556
	555
	937
	52
	13

	10.9 > x > 10.0
	592
	591
	865
	48
	12


Table 4 OFDMA parameters for 1024 FFT when tone dropping is applied
	BW Range, x
(MHz)
	# of Guard subcarriers
	# of used subcarriers
	# of PRUs
(NPRU)
	# of SBs
(Nsub)

	
	Left
	Right
	
	
	

	10.0 > x ( 9.2
	116
	115
	793
	44
	11

	9.2 > x ( 8.4
	152
	151
	721
	40
	10

	8.4 > x ( 7.5
	188
	187
	649
	36
	9

	7.5 > x ( 6.7
	224
	223
	577
	32
	8

	6.7 > x ( 5.9
	260
	259
	505
	28
	7

	5.9 > x > 5.0
	296
	295
	433
	24
	6


3.4 Subchannelization 

When the tone dropping is applied, the modification in the resource mapping is for mapping rule between DFPC (or UFPC) and frequency partitioning. Except this mapping, other equations and mapping rules can be reused by restricting or changing the usage. 
Table 5 and Table 6 show the mapping between DFPC (or UFPC) and frequency partitioning for different system bandwidth range. 

Table 5 Mapping between DFPC(or UFPC) and frequency partitioning for 20>BW>10
	DFPC or UFPC
	Freq. Partitioning
(Approx.)
	FPCT
	FPS0 
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	FPS1 = NPRU – 2*floor(NPRU/3)

FPS2 = floor(NPRU/3)

FPS3 = floor(NPRU/3)

	2
	1 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/4)

	3
	3 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/6)

	4
	5 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/8)

	5
	9 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/12)

	6
	9 : 5 : 5 : 5
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU*5/24)

	7-15
	Reserved
	
	
	


Table 6 Mapping between DFPC(or UFPC) and frequency partitioning for 10>BW>5
	DFPC or UFPC
	Freq. Partitioning
(Approx.)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	FPS1 = NPRU – 2*floor(NPRU/3)

FPS2 = floor(NPRU/3)

FPS3 = floor(NPRU/3)

	2
	1 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/4)

	3
	3 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/6)

	4
	5 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/8)

	5
	9 : 5 : 5 : 5
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU*5/24)

	6-7
	Reserved
	
	
	


In addition, the usage for mapping table should be changed by categorizing according to FFT size instead of system bandwidth. 
4. Proposed Text

Adopt the following text changes for [1]:
Original Amendment text is shown in black. New proposed text is in blue. Removed Amendment text is shown in strike out red text.

------------------------------------------- Text Start ---------------------------------------------------------

[Remedy-1: Insert Tables and text in line 62 on the page 264, in 15.3.2.4, as follows:]
Given the nominal channel bandwidth except 5/7/8.75/10/20 MHz from PA-Preamble, the number of used subcarriers and the number of guard subcarriers shall be determined by searching the appropriate BW range of the given channel bandwidth from Table X and Table Y. 
Table X - OFDMA parameters for 2048 FFT when tone dropping is applied

	BW Range, x
(MHz)
	# of Guard subcarriers
	# of used subcarriers
	# of PRUs
(NPRU)

	
	Left
	Right
	
	

	20.0 > x ( 19.2
	196
	195
	1657
	92

	19.2 > x ( 18.4
	232
	231
	1585
	88

	18.4 > x ( 17.5
	268
	267
	1513
	84

	17.5 > x ( 16.7
	304
	303
	1441
	80

	16.7 > x ( 15.9
	340
	339
	1369
	76

	15.9 > x ( 15.0
	376
	375
	1297
	72

	15.0 > x ( 14.2
	412
	411
	1225
	68

	14.2 > x ( 13.4
	448
	447
	1153
	64

	13.4 > x ( 12.5
	484
	483
	1081
	60

	12.5 > x ( 11.7
	520
	519
	1009
	56

	11.7 > x ( 10.9
	556
	555
	937
	52

	10.9 > x > 10.0
	592
	591
	865
	48


Table Y - OFDMA parameters for 1024 FFT when tone dropping is applied

	BW Range, x
(MHz)
	# of Guard subcarriers
	# of used subcarriers
	# of PRUs
(NPRU)

	
	Left
	Right
	
	

	10.0 > x ( 9.2
	116
	115
	793
	44

	9.2 > x ( 8.4
	152
	151
	721
	40

	8.4 > x ( 7.5
	188
	187
	649
	36

	7.5 > x ( 6.7
	224
	223
	577
	32

	6.7 > x ( 5.9
	260
	259
	505
	28

	5.9 > x > 5.0
	296
	295
	433
	24


[Remedy-2: Change the caption of Tables on the page 289-290, in 15.3.5.2.1, as follows:]
Table 768 – Mapping between DSAC and KSB for 20 MHz 2048 FFT size
Table 769 – Mapping between DSAC and KSB for 10 MHz 1024 FFT size
Table 770 – Mapping between DSAC and KSB for 5 MHz 512 FFT size
[Remedy-3: Insert the Table in line 33 on the page 294, in 15.3.5.2.3, as follows:]
Table X - Mapping between DFPC and frequency partitioning for 20>BW>10

	DFPC
	Freq. Partitioning
(Approx.)
	FPCT
	FPS0 
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	FPS1 = NPRU – 2*floor(NPRU/3)

FPS2 = floor(NPRU/3)

FPS3 = floor(NPRU/3)

	2
	1 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/4)

	3
	3 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/6)

	4
	5 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/8)

	5
	9 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/12)

	6
	9 : 5 : 5 : 5
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU*5/24)

	7-15
	Reserved
	
	
	


[Remedy-4: Insert the Table in line 55 on the page 294, in 15.3.5.2.3, as follows:]
Table Y - Mapping between DFPC and frequency partitioning for 10>BW>5

	DFPC
	Freq. Partitioning
(Approx.)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	FPS1 = NPRU – 2*floor(NPRU/3)

FPS2 = floor(NPRU/3)

FPS3 = floor(NPRU/3)

	2
	1 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/4)

	3
	3 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/6)

	4
	5 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/8)

	5
	9 : 5 : 5 : 5
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU*5/24)

	6-7
	Reserved
	
	
	


[Remedy-5: Change the caption of Tables on the page 297-298, in 15.3.5.3.1, as follows:]
Table 774 – Mapping between DCASMB,0 and number of miniband-based CRUs for FP0 for 20 MHz 2048 FFT size
Table 775 – Mapping between DCASMB,0 and number of miniband-based CRUs for FP0 for 10 MHz 1024 FFT size
Table 776 – Mapping between DCASMB,0 and number of miniband-based CRUs for FP0 for 5 MHz 512 FFT size
[Remedy-6 Change the caption of Tables on the page 445-556, in 15.3.8.2.1, as follows:]
Table 858 – Mapping between USAC and KSB for 20 MHz 2048 FFT size
Table 859 – Mapping between USAC and KSB for 10 MHz 1024 FFT size
Table 860 – Mapping between USAC and KSB for 5 MHz 512 FFT size
[Remedy-7: Insert the Table in line 37 on the page 451, in 15.3.8.2.3, as follows:]
Table X - Mapping between UFPC and frequency partitioning for 20>BW>10

	UFPC
	Freq. Partitioning
(Approx.)
	FPCT
	FPS0 
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	FPS1 = NPRU – 2*floor(NPRU/3)

FPS2 = floor(NPRU/3)

FPS3 = floor(NPRU/3)

	2
	1 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/4)

	3
	3 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/6)

	4
	5 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/8)

	5
	9 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/12)

	6
	9 : 5 : 5 : 5
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU*5/24)

	7-15
	Reserved
	
	
	


[Remedy-8: Insert the Table in line 1 on the page 452, in 15.3.8.2.3, as follows:]
Table Y - Mapping between UFPC and frequency partitioning for 10>BW>5

	UFPC
	Freq. Partitioning
(Approx.)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	FPS1 = NPRU – 2*floor(NPRU/3)

FPS2 = floor(NPRU/3)

FPS3 = floor(NPRU/3)

	2
	1 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/4)

	3
	3 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/6)

	4
	5 : 1 : 1 : 1
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU/8)

	5
	9 : 5 : 5 : 5
	4
	NPRU-(FPCT-1)*FPSi (i>0)
	floor(NPRU*5/24)

	6-7
	Reserved
	
	
	


[Remedy-9: Change the caption of Tables on the page 454-455, in 15.3.8.3.1, as follows:]
Table 864 – Mapping between UCASMB,0 and number of miniband-based CRUs for FP0 for 20 MHz 2048 FFT size
Table 865 – Mapping between UCASMB,0 and number of miniband-based CRUs for FP0 for 10 MHz 1024 FFT size
Table 866 – Mapping between UCASMB,0 and number of miniband-based CRUs for FP0 for 5 MHz 512 FFT size
------------------------------------------- Text End -----------------------------------------------------------

5. Reference

[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; Advanced Air Interface”.

  


_1318147890.vsd
�

�

Detection PA-Preamble
(BW information)


Detection SA-Preamble


Decode S-SFH SP2 IE
(e.g., FFR partitioning info. for DL/UL region)


Decode S-SFH SP1 IE
(e.g., DL/UL permutation configuration)


 Multi-cell resource mapping


Cell-specific resource mapping


Decode P-SFH



