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Hokyu Choi, Heewon Kang
Samsung Electronics Co., Ltd.
1. Introduction
The contribution proposes the text of synchronization channel in DL control structure section 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. Modifications to the SDD text
The text proposed in this contribution is based on subclauses 11.7.2.1 in the IEEE 802.16m SDD [3]. The modifications to the SDD text are summarized below:
· Number of cell IDs is changed from at least 512 to 768.
· Overhead is fixed to 6 symbols per superframe in mixed deployments, 2 symbols per superframe in IEEE 802.16m only mode. 
· The location of the SCH symbol is specified as the first symbol of frame if the frame has SCH symbol. P-SCH and S-SCH are separated by 2 frames. S-SCH is located at the first symbol of superframe header. 

· P-SCH carries the information of ABS type. 

· The mappings on the subcarrier are specified for each P-SCH and S-SCH.

· Specific sequences are provided for P-SCH and S-SCH.
3. 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-07/002r7, “IEEE 802.16m System Requirements Document” 
[3] IEEE 802.16m-08/003r6, “IEEE 802.16m System Description Document”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
4. Text proposal for inclusion in the 802.16m amendment
---------------------------------------------  Text Start  --------------------------------------------------- 
4. Abbreviations and acronyms
Insert the following at section 4 in alphabetic order:
P-SCH

primary synchronization channel

SCH


synchronization channel
S-SCH

secondary synchronization channel

Insert the following subsection at a new section 15: 
4.1.x. DL control structure
4.1.x.1. Synchronization channel (SCH)
There are two types of synchronization channel (SCH): primary SCH (P-SCH) and secondary SCH (S-SCH). One P-SCH symbol and one S-SCH symbol exist within the superframe. P-SCH and S-SCH are separated by two frames. S-SCH is located in the first symbol of the superframe header. Figure www depicts the location of SCH symbols. 
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 Figure www─The location of SCH symbol
4.1.x.1.1. Primary synchronization channel (P-SCH)

The length of sequence for P-SCH is 216 regardless of the FFT size. P-SCH carries the information of ABS type. When the subcarrier index 256 is reserved for DC, the allocation of subcarriers is accomplished by following equation


PSCHCarrierSet= 2∙k +41
where 

PSCHCarrierSet specifies all subcarriers allocated to the P-SCH, and

k 
is a running index 0 to 215.

Figure xxx depicts the symbol structure of P-SCH in the frequency domain. 
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Figure xxx─P-SCH symbol structure
In Table xxx the sequence of P-SCH 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 xxx─P-SCH series
	Index
	BS type
	Series to modulate

	0
	Macro
	B2143168C07B2B21431573F84D4DEBCE973F84DB21431573F84DF3

	1
	Femto
	FC3F30033C30003C0CF333C30056959AA9969AA56959A666965517

	2
	Relay
	00070B377985B55525E622CD0E03F8F4C8867A4A9525E622CD0EA3

	3
	Hot zone
	FD952E7E74164026AD1818BE9BFD952E718BE9BFD952E718BE9BDC


4.1.x.1.2. Secondary synchronization channel (S-SCH)

The NSSCH, the lengths of sequences for S-SCH are 144, 288, and 576 for 512-FFT, 1024-FFT, and 2048-FFT, respectively. The allocation of subcarriers is accomplished by following equation, 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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where 

SSCHCarrierSetn specifies all subcarriers allocated to the specific S-SCH, 
n
is the index of the S-SCH carrier-set 0, 1 and 2 representing segment ID,
k 
is a running index 0 to NSSCH -1 for each FFT sizes.
Each segment uses an S-SCH composed of a carrier-set out of the three available carrier-sets in the following manner:

─ Segment 0 uses S-SCH carrier-set 0.
─ Segment 1 uses S-SCH carrier-set 1.
─ Segment 2 uses S-SCH carrier-set 2. 
Figure yy1 depicts the symbol structure of S-SCH in the frequency domain for 512-FFT. 
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Figure yy1─S-SCH symbol structure for 512-FFT

Figure yy2 depicts the symbol structure of S-SCH in the frequency domain for 1024-FFT. 
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Figure yy2─S-SCH symbol structure for 1024-FFT
Figure yy3 depicts the symbol structure of S-SCH in the frequency domain for 2048-FFT. 
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Figure yy3─S-SCH symbol structure for 2048-FFT
Each cell ID has an integer value IDcell from 0 to 767. The IDcell is defined by segment index and an index per segment as follows


IDcell = 256∙n + Idx

where

n
is the index of the S-SCH carrier-set 0, 1 and 2 representing segment ID,
Idx 
is a running index 0 to 255. 
The sequence of S-SCH consists of the sequence block S0, S1, …, S7, where the length of the sequence in each sequence block is 72. For 512-FFT size, S0 and S1 are modulated and mapped sequentially in ascending order onto one of the S-SCH subcarrier-set corresponding to segment ID. For 1024-FFT size, S2, S0, S1 , and S3 are modulated and mapped sequentially in ascending order onto one of the S-SCH subcarrier-set corresponding to segment ID. For 2048-FFT size, S4, S5, S2, S0, S1, S3, S6, and S7 are modulated and mapped sequentially in ascending order onto one of the S-SCH subcarrier-set corresponding to segment ID. The allocation of sequence block for each FFT size is depicted in figure zzz. The sequence for each sequence block is defined in Table yyy in a hexadecimal format. 
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Figure zzz─The allocation of sequence block for each FFT size.

Table yyy─S-SCH series
	Idx
	S0
	S1
	S2
	S3

	0
	602CFC3499A4B346A1
	D6D04E0C95CCE7C60F
	60C5F82E201678AF4D
	54AF23D77D49C9209F

	1
	19F90B577AF31B289D
	EEF8AEBA56D7832F09
	781F066BACDD3A90F3
	5DBB49C352F7DCC37B

	2
	58041C83A54037A858
	CE154FB719785A01B1
	69CE6DC40FD792B4A9
	564E5B7C86A3C9863E

	3
	21CE141FB9E8603E64
	F62250FE25E3211748
	71149381831CD08CE8
	5F45CE97569DC39A25

	4
	78E9FD8EEA900E86E0
	DFC423E6BA72EDDDEB
	6224877A240387F613
	54FA5BD629497C7895

	5
	013C0AED09B846E8DC
	E7F33CAF86966934ED
	7AE186C1A8B725CE52
	5DF1C9C206F7766371

	6
	40DEE539D674959019
	C71EDA5D36B9B01DAA
	6B2F156FF4426DEDF7
	5604DB7C2D5C832634

	7
	3914EA5BCADCC20625
	FF29C515F5A2CB0CAC
	73F5ECD478F6CFD249
	5F0F4E97FD6296C5D0

	8
	69389621499AB95ABA
	D43131596E590760AE
	608F7FD174692DF747
	54B0F17DD6C9D6D5CA

	9
	10ED66BCAACD0ECB79
	EC062E1052BD838E57
	7855819507226FCF06
	5DA49C96068823362E

	10
	510F8E978AFE224BBC
	CCEBC8E31D125AA0EF
	6984EDC4A45727ECA3
	565189D7D2DC298C94

	11
	28C581F469D66A227F
	F4C32FABDE76DE49E9
	715E1380D71C65D31D
	5F5A1C3C029DDC6F70

	12
	71FD9064C52E049AFB
	DD255B4CBE670D7CB5
	626E077A8F832D5619
	54E5897D7D36838DC0

	13
	083798F8D9864CF338
	E50DBC0582838995B3
	7AAB013F0348709658
	5DF1E3695288899624

	14
	49CA88D3F9B57F8C02
	C5FFA2F6CD53B0BCF4
	6B7A6A90A042C74A02
	561B09D77923632C9E

	15
	300087B01A9D281DC1
	FDD74241F1C8D455F2
	73BF6CD52C898575BC
	5F109C3CA91D69377A

	16
	62D27C9F624EB3E000
	D69ACE0C3E33AD6605
	60DA2A848BE998A218
	54AF23D77C63638DCA

	17
	1B078BFC81190471C3
	EEADD6BAFD28D67703
	7800D33EF8A2C56259
	5DBB49C2AC229669D1

	18
	5AE564285EAA28F106
	CE5FC849B2F8F0A1BB
	69D1B890A4286D41FC
	5651A48287F69CD36B

	19
	233094B5BDFD809F3A
	F67728FE8E1C7448BD
	710B46D528E3308642
	5F45CE96A83776CF70

	20
	7A0882DB117A11DFBE
	DF8EA3E6118DA77A1E
	6224AA2E8F83980346
	54FA5C29D7E3D6D23F

	21
	03DD75B90DD2464982
	E7A644AED296DC6CE7
	7AFE53950348DA3CF8
	5DF1CE3DF85DC331DB

	22
	4220626C2D9E953147
	C74BA25D9D46FABDA0
	6B2F383AA03D921F5D
	561B24822C09D67361

	23
	3BEA6D0E31493D5884
	FF634514A1DD81AB59
	73F5C67ED376CFD8E3
	5F0F496803C823977A

	24
	6BC611754D8F46041B
	D47BB6A63A26523F5B
	608F557A20692DFDED
	54AF0E8228637C789F

	25
	120C19E951271195D8
	EC5351EEF942D6D1A2
	7855AB3E53226FC5AC
	5DA49B6807A2966484

	26
	53EEF63D8E943D151D
	CCBEB71C4912F0071A
	699B38900FA8C7E1F6
	564E76282C0963263E

	27
	2A3B015E6DBC6A8321
	F489A8548A098B161C
	7141C6D47CE385D9B7
	5F5A1BC203B7693DDA

	28
	731CE8CEC144043C5A
	DD70234C159847DB40
	626E2DD1DBFCCD5B4C
	54FA717C83E3C92095

	29
	0AD6E7ACDDEC4C5599
	E5473BFB29033CCDB9
	7AB4D395A8B7909CF2
	5DF1E49753A23CC371

	30
	4B2BF78602209F2AA3
	C5AADAF666D31A1B01
	6B7A47C40BC2C740A8
	5604F6288789C98634

	31
	32E1FF1A1E88C8BB60
	FD9DC5BF5A48610DF8
	73BF418078F6657F16
	5F109BC357B7C39DD0

	32
	60798435CDDBF9E154
	D6D064A63E4CF8335A
	60C5F82E2143320218
	2D652B4A9E61814EA3

	33
	19AC73562E8C4E7768
	EEF883EEFD578325A3
	781F066A5277903A59
	247146A14E206B52B8

	34
	585164830EC082F7AD
	CE0A9D1C4D07A5F31B
	69CE6A3A0EFD27E603
	2F8453E09A0B9E1002

	35
	2184941F12172A9991
	F63D85AA8E633EE5E2
	710B6B807DB67A2642
	269039F4B5CA6BF3E6

	36
	78A37A70416F5BD915
	DFDBF14C118D122F41
	623B7884252932A4B9
	2D30534BCA613416A9

	37
	01768AEDA238F3B0D6
	E7F316052D69893E47
	7AFE793FA99D909CF8
	243BC15FE5A0C1F54D

	38
	408B9D397D8BC0C813
	C71EF70862B9B01700
	6B30EA900AE8D8BF5D
	2FCED3E031F4D4B008

	39
	395E6A5B612388A1D0
	FF3610415E22D4FE06
	73EA132B865C6578E3
	26DAB9F5E1CAC153EC

	40
	696DEE21E21A13FD4F
	D4311C0C3A591895FB
	608F782F754398A5ED
	2D7AFE1FCA618143F6

	41
	10A7E6BDFEB2446B73
	EC19FCBAF9427C7B02
	7855866B06772565AC
	246E940A1A2074A7ED

	42
	515AF168DEFE88EC49
	CCEBE5B7B6EDBAAA45
	6984EDC4A50272BE09
	2F9B814A31F47E1AA8

	43
	288F01F4C2293F7D8A
	F4C305008A76C1BB43
	715E147ED636CF7E48
	2690135E1E4A74014C

	44
	71B710646EAEB1C2F1
	DD25761815E7128E1F
	6271FF7B712987FCB3
	2D3079E09E612BE403

	45
	087D18F98D86F9AB32
	E5126EAF297C766719
	7AB4FEC0FD9D25C30D
	2424140AB1DF3E0018

	46
	499FF72CADB5D52BF7
	C5E0705C66D3AF4E5E
	6B7A6A90A1178DE0A8
	2FD106B49A74D4BAA2

	47
	304A07B0B11D82BDCB
	FDD76F14A5B7345F58
	73A0932AD25CCFD8E9
	26DA935EB5CADEA6B9

	48
	62870361C9CE1947F5
	D6851B596A33B29350
	60C5D57A8AC3320F4D
	2D7AD34B60CB341BF6

	49
	1B4D0C03D5664ED636
	EEB203EE56A8D67A56
	7800D33EF9F78FCF0C
	246EB95EB08AC1F812

	50
	5AB01BD70AAA9DA90C
	CE401D1D190710AB11
	69D1BF6EA502C7EB56
	2F84541E9B212B4557

	51
	2365EB4B1602CA3F30
	F668FA54259C744217
	710B412B29B67A2CE8
	26903E0B4B1F3EA14C

	52
	7A420524457ABB784B
	DF8E8EB345F24770B4
	623B522E8EA932A9EC
	2D3054B5CB346143FC

	53
	0397F24659AD0CEE77
	E7A66E0586E93C61B2
	7AFE539502626F6E52
	243BC15FE48A74A018

	54
	426AE26C861E20694D
	C74B88F6C946FAB70A
	6B2F3FC55E9738B208
	2FCED3E030A19E1AA2

	55
	3BBF150F654997F88E
	FF6368400A2261A60C
	73F5C67F2DDC6575B6
	26DAB9F41F606BF946

	56
	6B8C9175E60FF35C11
	D464640D6E59ADCDF1
	6090AD7A2143875747
	2D6501E034CB3416A3

	57
	12469E17FAA7BB35D2
	EC4C84BA52BD292308
	784A533E52773A90F9
	246E93F5E48AC1F2B8

	58
	53BB89C3256B684AE8
	CCBE9A48E2ED0FF5B0
	6984C76FF17D92B35C
	2F84794A30A12B4802

	59
	2A7186A139BCDFDB2B
	F48982FE21F674E4B6
	715E392A7DB6D08B1D
	268FECA01F1F215419

	60
	73499731953B4E9BAF
	DD6FF61941E7A7D1EA
	6271D5D1DAD667F619
	2D2F81E160CB9EB156

	61
	0A839FAD89ECF90A6C
	E54716AF82FCDCC713
	7AB4D46BA99D25CE58
	242413F4B0F58B52B2

	62
	4B6170795620358D56
	C5B5085CCD2CE5E9AB
	6B7A47C5F5178DEA02
	2FD1014B64DE61EFF7

	63
	32AB78E4B5779DE495
	FD8217140E48610752
	73A0BE7E79A32FD243
	26C56CA14B1F8BF3EC

	64
	60332E9FCDDB534C0B
	D6D04E0C94E64D6B5A
	190FF0B3C341D0C171
	6C87C49FBE2D523199

	65
	19F926022EF31B25C8
	EEF8AEBA5782D67A5C
	01CAF109B00A8D06CF
	658C51746E13582A7D

	66
	58043628F13FC85AF2
	CE154FB6E7D2F0AB1B
	101B9D59EC80252295
	6E66BBCA45B8B290C7

	67
	21D1C14AEDE87FCB31
	F63DA8FE24C98BBDE2
	08C1631D9FB4871D2B
	6772D6206A79477323

	68
	78E9D0DA41100E8BB5
	DFC423E744D8588F41
	1BEE8FE638ABCF982F
	6CD2BC9F15D218966C

	69
	013C2047A238591A76
	E7ECC3507843239E47
	033471A24BE08DA791
	65D92E8AC5EC128A77

	70
	40DEC86D7D8B759D4C
	C70125A2C8131AB700
	12E51DF2176A3A7BCB
	6E2C3C34EE3807CF32

	71
	3914C0F1615CDDF48F
	FF29C515F48861A1F9
	0A3FE3B6642178438A
	6727AE213E06122CD6

	72
	6938BB741DE55957EF
	D42EC9596F73B23204
	194570B297417A617B
	6C87EE3515AD4DC333

	73
	10ED4BE9FEB2EEC62C
	EC19D1EFAC172924FD
	018071091BF5D8593A
	659383DEC59347DF28

	74
	51105BC3217E224116
	CCEBC8E2E3C7100A45
	104EE55947008F8560
	6E796E9F11B8B29D92

	75
	28DA535EC2298A28D5
	F4DCD05420DC74E343
	088BE31CCBCBCDBD21
	6772FC8AC1F9588676

	76
	71FDBD319151E497AE
	DD3AA4B2BF32582E1F
	1BA40FE76CD4853825
	6CCD6E35BE520764C6

	77
	08284A538D8653066D
	E51243FA7C29233F19
	03610E5D1FE027079B
	65C6FBDF9193F280DD

	78
	49CAA58752357F86A8
	C5FFA508CC06E5E9A1
	12B065F2BCEA90DC3E
	6E33E961BA47E7C598

	79
	301F52E54EE2C81094
	FDD74241F0E2610758
	0A7563B7305E32E47F
	67387B7595F9F2267C

	80
	62D251CA36314C12AA
	D69ACE0C3F66E7CCAF
	191025E768C1D0CBDB
	6C87C49FBF78189CCC

	81
	1B07A6A9D519047C96
	EEB22944FC027CDA56
	01CADC5D1BF572F465
	6593A97590C60D7F28

	82
	5AE5497CF555C8FBAC
	CE5FCFB64C2DA5F311
	10044FF2B8FFC52FC0
	6E79443444EDE7C26D

	83
	2330B9E1167D9F6A6F
	F668D0FE8F49211A17
	08C149B6CBB487107E
	6772D62194D3F22189

	84
	7A08A871BAFA0E2D14
	DF915BE610A70DD0B4
	1BF15D4C9354306D7A
	6CD2BC9F1487523CC6

	85
	03C2A713A65259BCD7
	E7B9BB512C4396C1B2
	03345CF71FE092553B
	65C6D68B3B3947DF22

	86
	422048C7799E8AC3ED
	C7545A5D9C6C4FEF0A
	12FAC8A7436A258961
	6E2C3C34EF12AD6267

	87
	3BF5B85B65493D522E
	FF6342EB5F7734FE0C
	0A3FCEE2CFDE984920
	673856213F2CA77E7C

	88
	6BD9C3DE19F0B9F14E
	D4644EA7C4F318920E
	195AA5E63CBE9A6C2E
	6C981634EB07F89199

	89
	120C34BDFAD8EE608D
	EC4CA9EEF8179C7CF7
	019FA3A3B075D85390
	659383DEC4C6128A7D

	90
	53F1249725143D1FB7
	CCA148E3B7B84555B0
	104EC80DEC808F8FCA
	6E79696110EDE7CF38

	91
	2A24D40AC643957674
	F489AFAB74A321BCB6
	088BCE4860342DB074
	676D048B3F2C0DD4DC

	92
	73033A65953BE4310F
	DD6FDB4C14B2F289EA
	1BBBDAB3C72B7ACA8F
	6CCD6E3440F8B23193

	93
	0AD6CD078993AC58CC
	E5473C04D7D6699F13
	037EDB084B9FC70ACE
	65C6FBDF90B9582D88

	94
	4B34252CA9DF7F27F6
	C5AADD0867F9AF4E54
	12B04F58176A8F2E94
	6E2C1161BB12B290CD

	95
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