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Proposal for Advanced Preamble design with tone dropping support in the IEEE 802.16m Amendment 

Changyin Sun, Huiying Fang,Yanfeng Guan,Bo Sun
ZTE Corporation

1. Instruction
The contribution proposes the text of Advanced Preamble with tone dropping support 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].
2. Reference
[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-08/003r7, “IEEE 802.16m System Description Document”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
3. Proposal for AP for tone dropping support
Motivation

The current SDD has tone dropping description as “Tone dropping based on 10 and 20 MHz systems can be used to support other various bandwidths”. But in AWD, the AP design only supports regular bandwidth such as 5,10 and 20MHz，so there is need of AP design to support irregular bandwidth with tone dropping.

Assumption

1） Irregular bandwidths falling within 5~10 and 10~20 MHz systems;

2） 5 MHz Physical Bandwidth for PA-Preamble;
3） SA-Preamble occupies the entire irregular system bandwidth , based on 10 and 20 MHz systems SA sub-blocks;

4） PA-Preamble now carries irregular bandwidth information.

AP design options
With Tone dropping, the irregular bandwidth is obtained by dropping some of the subcarriers based on 10 and 20 MHz systems.
The dropped subcarriers may have different granularity, here we consider sub-block defined in SA-preamble design and sub-band in resource mapping, the relationship is shown in Fig 1 with 5~10MHz bandwidth as an example.
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Option 1：AP design based on sub-block dropping

For regular bandwidth, the SA-preamble has a scalable design, that is, the 5MHz sequences are reused for 10 and 20MHz BW by repetition coding 8 sub-block {ABCDEFGH} as shown in Fig 2. Each sub-block consists of 18 bits deployed over 54 sub-carriers.
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 Fig 2
For irregular bandwidth, the SA-preamble is obtained by dropping some of sub-blocks of the regular bandwidth on both side of DC carrier.
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Fig 3
Base on the sub-block dropping design, the irregular BW range and corresponding SA are listed below:

Table.1 AP design based on sub-block dropping

	Subblock of SA after dropping 
	Irregular BW range

	S0={A,B,C,D,E,F,G,H}
	5 MHz

	S1={H,A,B,C,D,E,F,G,H,A}
	6.8-7.9MHz

	S2={G,H,A,B,C,D,E,F,G,H,A,B}
	7. 9-8.9MHz

	S3={F,G,H,A,B,C,D,E,F,G,H,A,B,C}
	8.9-10 MHz

	S4={E,F,G,H,A,B,C,D,E,F,G,H,A,B,C,D}
	10MHz


Option 2：AP design based on sub-band dropping

For regular BW systems, such as 5MHZ, the maximum number of sub-bands that can be formed is denoted as 
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=6 for 5MHz system, and each sub-band occupy 72 sub-carriers.

For irregular bandwidth, the bandwidth occupied by resource is firstly obtained by dropping some of sub-bands of the regular bandwidth, then, the SA-preamble will consist of the sub-blocks of the regular bandwidth lying within the bandwidth occupied by resource. The bandwidth relationship of resource and SA is shown in Fig 4 with 5~10MHz bandwidth as an example. We can see that the BW of SA is less than BW of resource in this example.
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Base on the sub-band dropping design, the irregular Resource BW and corresponding SA are listed below:

Table.2. AP design based on sub-band dropping

	Sub-band of resource / 
Subblock of SA
	Resource BW/
SA BW

	{ SB1,SB2,SB3,SB4,SB5,SB6}/

(S0)
	5 MHz

	{ SB1,SB2,SB3,SB4,SB5,SB6,SB7}/

（S0）
	6. 5/5

	{ SB1,SB2,SB3,SB4,SB5,SB6,SB7,SB8}/

（S1）
	7.2/6.8

	{ SB1,SB2,SB3,SB4,SB5,SB6,SB7,SB8,SB9}/

（S2）
	7.9/7.9

	{ SB1,SB2,SB3,SB4,SB5,SB6,SB7,SB8,SB9,SB10}/

（S2）
	8.6/7.9

	{ SB1,SB2,SB3,SB4,SB5,SB6,SB7,SB8,SB9,SB10,SB11}/

（S3）
	9.3/8.9

	{ SB1,SB2,SB3,SB4,SB5,SB6,SB7,SB8,SB9,SB10,SB11,SB12}/

（S4）
	10MHz


Pros and cons of the two options
Cons of the Option1:
For Option1, occupied PRU number of the SA obtained by dropping some subblocks ( for example, occupied PRU number of S1 in Table 1）may be 4k+2, but not 4k，so if resource BW=SA BW is assumed, special permutation rule other than EQ.177 in AWD is required.

For Option2,  some of the BWs is not reasonable, for  example, 9.3MHz which is much closer to 10MHz, and some of the BWs have not unique corresponding SA design, for  example,7.9 and 8.6MHz have the same SA design.

Proposed design
Based on the discussion above, we propose to use the combined dropping of sub-block and sub-band: the sub-carrier of the dropping unit is 
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, where m is an integer, that is, the dropping unit is the Least Common Multiple of sub-block and sub-bands. 
The features of the proposed design:

· Uniform coverage of the whole BW range;

· Minimum PA sequence number to reduce cell search complex;

· SA occupy almost full bandwidth;

· No special permutation rule needed for resource of irregular BW system.

Proposed design for tone dropping 
1) Irregular BW info is carried by different PA sequences,
2) BW(both regular and irregular) and corresponding SA design is shown below,
3) SA occupied almost full bandwidth,
	Irregular BW info carried by PA
	Sub-block set in SA

	5M(512 FFT)
	A,B,C,D,E,F,G,H

	10M(or 1024 FFT)
	E,F,G,H, A,B,C,D,E,F,G,H,A,B,C,D

	20M(or 2048 FFT)
	E,F,G,H,A,B,C,D,E,F,G,H,A,B,C,D, E,F,G,H, A,B,C,D,E,F,G,H,A,B,C,D

	Irregular BW 1(=7.9MHz for 28/25 series)

 (1024 FFT，Nused（DC excluded）=648)
	G,H,A,B,C,D,E,F,G,H,A,B

	Irregular BW 2(=13.7 MHz for 28/25 series)
(2048 FFT，Nused（DC excluded）=1080)
	C,D,E,F,G,H,A,B,C,D,E,F,G,H,A,B,C,D,E,F

	Irregular BW 3(=15.8 MHz for 28/25 series)
 (2048 FFT，Nused（DC excluded）=1296)
	A,B,C,D,E,F,G,H,A,B,C,D,E,F,G,H, A,B,C,D,E,F,G,H,

	Irregular BW 4(=17.9 MHz for 28/25 series)
 (2048 FFT，Nused（DC excluded）=1512)
	G,H,A,B,C,D,E,F,G,H,A,B,C,D,E,F,G,H, A,B,C,D,E,F,G,H,A,B


4. Proposed Text
[In IEEE 802.16m-09/0010r2, section 15.3.6.1.1, Insert the following below Table 653 ]

-------------------------------------------------  Text #1 Start  ---------------------------------------------------------------
To support the irregular bandwidth with tone dropping, at least one of the reserved PA sequences (eg. 4 reserved PA sequences) is used to indicate the irregular bandwidth.
-------------------------------------------------  Text #1 End   ---------------------------------------------------------------
[In IEEE 802.16m-09/0010r2, section 15.3.6.1.2, Insert the following into line 19 of page.155 ]

----------------------------------------------------------  Text #2 Start  -----------------------------------------------------
For support of irregular bandwidth by tone dropping, the dropping unit of SA sub-block should take both sub-block and sub-band into account, the sub-carrier number of the dropping unit is 
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 is abbr. of the Least Common Multiple. And the supported irregular bandwidth is indicated by PA index in Table 653. 
----------------------------------------------------------  Text #2 End  -------------------------------------------------------
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Fig 1





Fig  4
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