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 Self-coexistence cycle for 802.16n OFDMA Network
Ming-Tuo Zhou, Liru Lu, Xin Zhang,
Hoang Vinh Dien, Masayuki Oodo, Hiroshi Harada

National Institute of Information and Communications Technology
Introduction
Self-coexistence is required in 802.16n network due to mobile HR-BS/RS/MS and relatively long interference distance at VHF frequencies. It can be achieved by sharing the same channel in time. Particularly, each cell in self-coexistence operates on one or several frames of a self-coexistence cycle exclusively.

The number of frames in a self-coexistence cycle is limited mainly by two facts. First, the number of frames gives an upper bound of the number of cells that are allowed to share the same frequency channel. Second, the duration of a self-coexistence cycle affects choose of an easily recognized UTC time period for inter-HR-BS synchronization, which is required to occupy different frames by HR cells [1].  In a system design view, a larger frame number is preferred. However, in order to avoid accumulation of time shift at an HR-BS, a smaller number of frames would be better. 
Table 1 Example of duration of frame, self-coexistence cycle, and synchronization period for IEEE 802.16n with HR-OFDMA air interface.

	Type of air interface
	Frame duration (ms)
	Example 1: 4 frames in one SCC
	Example 2: 8 frames in one SCC

	
	
	Self-coexistence cycle duration (ms)
	Synchronization period (s)
	Self-coexistence cycle duration (ms)
	Synchronization period (s)

	802.16n HR-OFDMA air interface
	2
	8
	1
	16
	2

	
	2.5
	10
	1
	20
	1

	
	4
	16
	2
	32
	4

	
	5
	20
	1
	40
	1

	
	8
	32
	4
	64
	8

	
	10
	40
	1
	80
	2

	
	12.5
	50
	1
	100
	1

	
	20
	80
	2
	160
	4


Table 1 lists durations of frame, self-coexistence cycle, and synchronization period, of two examples of frame number of a self-coexistence cycle. For the two self-coexistence cycles, the synchronization periods are 4 and 8 second, respectively. However, period of 8 second is more difficult to be recognized compared to a period of 4 second, because information of minute is required for period 8 second since its synchronization pattern is [0 8 16 24 32 40 48 56 4 12 20 28 36 44 52 0] second, while for period 4 second no information of minute is required.
In consideration of balance between synchronization period and maximum number of HR cells in self-coexistence, the frame number of frames in a self-coexistence cycle we chosen is 4 for HR network with WirelessMAN HR OFDMA air interface.
Reference:

[1] IEEE C802.16n-11/0181r1, Inter-HR-BS Synchronization for 802.16n OFDMA Network
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17.2.11.1 Self-coexistence cycle

A self-coexistence cycle (SCC) consists of TBD 4 frames as shown in Figure 809. A frame is identified by frame identification number (FIN), which is in range between 0 to TBD-1 3. Location of a frame identification number is TBD. 
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Figure 809—Self-coexistence cycle for WirelessMAN OFDMA air interface of HR OFDMA network.
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