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Proposed Text Related to Synchronization Channel Section for the IEEE 802.16m Amendment
Zheng Yan-Xiu, Tsung-Pao Chen, Yu-Tao Hsieh, Pang-An Ting, Richard Li
ITRI

1. Introduction
The proposed text for the synchronization channel (SCH) sections in the IEEE 802.16m Amendment is included in this contribution. 
2. Proposed Descriptions

2.1. Index mapping of P-SCH
The series (Wk) used for the P-SCH modulation series is defined in Table X-1.

According to the SDD, Primary synchronization channel (P-SCH) should contain partial cell ID information and limited signaling, and a complete cell ID should be transmitted in Secondary synchronization channel (S-SCH).
The BS type and sector information are discussed as a part of cell ID information, and system bandwidth and carrier information are considered as limited signaling. Therefore, the index equation, which maps sector information, BS type, system bandwidth, and carrier information into P-SCH index,
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(Eq. 1)

where 

· 
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 denotes the sector index with 0, 1, and 2.
· 
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 denotes the type of BSs with 0, and 1. The indices 0, and 1 are mapped to femto, and Macro BSs, respectively.
· 
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 denotes the bandwidth indication with 0, 1, and 2, and thus, the indices 0, 1, and 2 represent 512-FFT, 1024-FFT, and 2048-FFT, respectively. 

· 
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 represents the carrier type whether this carrier is a partially-configured carrier, i.e., 
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Table X-1 P-SCH modulation series [TBD]
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	Segment
	BS type
	Bandwidth
	Carrier type
	Series to modulate (Wk)

	0
	0
	Macro
	512-FFT
	Fully-configured
	…

	1
	1
	Macro
	512-FFT
	Fully-configured
	…

	2
	2
	Macro
	512-FFT
	Fully-configured
	…

	3
	0
	Macro
	1024-FFT
	Fully-configured
	…

	4
	1
	Macro
	1024-FFT
	Fully-configured
	…

	5
	2
	Macro
	1024-FFT
	Fully-configured
	…

	6
	0
	Macro
	2048-FFT
	Fully-configured
	…

	7
	1
	Macro
	2048-FFT
	Fully-configured
	…

	8
	2
	Macro
	2048-FFT
	Fully-configured
	…

	9
	0
	Femto
	512-FFT
	Fully-configured
	…

	10
	0
	Femto
	1024-FFT
	Fully-configured
	…

	11
	0
	Femto
	2048-FFT
	Fully-configured
	…

	12
	The same as Fully-configured
	Partially-configured
	…


2.2. Proposed Synchronization Channel Architecture

The proposed SCH architecture includes P-SCH and S-SCH. The superframe timing synchronization, radio frame timing synchronization, and some system information are obtained in P-SCH. S-SCH is responsible for radio frame timing synchronization and a complete cell ID information. Figure 1 shows the proposed SCH architecture.

Figure 1 SCH architecture for 16m-only mode
3. Text proposal for the 802.16m amendment
============================== Start of Proposed Text =================================

[Adopt the following modifications:]

15.3.7 DL Control Structure
15.3.7.1 DL Control Information Classification
15.3.7.2 Transmission of DL Control Information

15.3.7.2.1 Synchronization Channel (SCH)
The synchronization channel (SCH) is a DL physical channel which provides a reference signal for time, frequency, and frame synchronization, RSSI estimation, channel estimation, and BS identification.

Two levels of synchronization hierarchy exist. These are called the primary synchronization channel (P-SCH) and secondary synchronization channel (S-SCH). 
The P-SCH transmits one of [13] unique identifications to support the acquisition of physical cell/sector identifications transmitted in S-SCH.

The S-SCH transmits one of [512] complete physical cell/sector identifications.
Figure X-1 Transmission of SCH symbols

15.3.7.2.1.1 Primary Synchronization Channel (P-SCH)

The P-SCH is used for symbol synchronization, frame synchronization, bandwidth identification, sector identification, partially configurable carrier identification, cell type identification.
15.3.7.2.1.1.1 P-SCH Modulation Series
The P-SCH depends on the sector information, BS type, system bandwidth, and carrier information. [Note: The section 15.3.X.Y should include modulation and power boosting of P-SCH.]
The series (Wk) used for the P-SCH modulation series is defined in Table X-1.
The equation (X-1) defines the mapping rule of the sector information, system bandwidth, and carrier information into P-SCH index, 
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(X-1)
where 

· 
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 denotes the sector index with 0, 1, and 2.
· 
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 denotes the type of BSs with 0, and 1. The indices 0, and 1 are mapped to femto, and Macro BSs, respectively.
· 
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 denotes the bandwidth indication with 0, 1, and 2, and thus, the indices 0, 1, and 2 represent 512-FFT, 1024-FFT, and 2048-FFT, respectively. 

· 
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 represents the carrier type whether this carrier is a partially-configured carrier, i.e., 
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[Note: The expression of P-SCH series can be either equations or tables.]

Table X-1 P-SCH modulation series [TBD]
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	Segment
	BS type
	Bandwidth
	Carrier type
	Series to modulate (Wk)

	0
	0
	Macro
	512-FFT
	Fully-configured
	…

	1
	1
	Macro
	512-FFT
	Fully-configured
	…

	2
	2
	Macro
	512-FFT
	Fully-configured
	…

	3
	0
	Macro
	1024-FFT
	Fully-configured
	…

	4
	1
	Macro
	1024-FFT
	Fully-configured
	…

	5
	2
	Macro
	1024-FFT
	Fully-configured
	…

	6
	0
	Macro
	2048-FFT
	Fully-configured
	…

	7
	1
	Macro
	2048-FFT
	Fully-configured
	…

	8
	2
	Macro
	2048-FFT
	Fully-configured
	…

	9
	0
	Femto
	512-FFT
	Fully-configured
	…

	10
	0
	Femto
	1024-FFT
	Fully-configured
	…

	11
	0
	Femto
	2048-FFT
	Fully-configured
	…

	12
	The same as Fully-configured
	Partially-configured
	…


15.3.7.2.1.1.2 Transmission (Mapping) of P-SCH series
The PCH sequence is located at the center frequency of a carrier and the bandwidth is 5 MHz. In time domain, the P-SCH symbol has two repeated waveforms. In frequency domain, the P-SCH sequence is placed on [odd|even] subcarriers. The subcarriers on the guardband carry null symbols.

============================== End of Proposed Text =================================
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