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Introduction
IEEE 802.16e-2005 supports multiple CP. Four options are provided: 1/4Tu, 1/8Tu, 1/16Tu and 1/32Tu. To simplify the system application, in the WIMAX system profile, only 1/8 CP is selected.

Table 1 - CP Length in IEEE 802.16e-2005
	CP
	Number of OFDM symbols per frame

	Tg = ¼ Tu (22.85μs)
	43

	Tg = 1/8Tu (11.42μs)
	48

	Tg = 1/16 Tu ( 5.71μs)
	51

	Tg = 1/32 Tu (2.86μs)
	53


In C80216m-08_118r1, only 1/8Tu CP length is mentioned in proposal 1 for OFDMA parameters. In this contribution, we suggest that multiple CP should be supported in 802.16m.

Single CP vs. Multiple CP

Single CP

· Advantage: The frame structure will be simple. 

· Disadvantage: It’s not efficient for various network deployments.


Multiple CP

· Advantage: It maintains efficiency for various network deployments.

· Disadvantage: Extra processing may be needed. 

Impact on 16m frame structure

For pure 16m system, different CP leads to different number of OFDM symbols in one frame, as shown in Table 2.

Table 2 – Example: Number of OFDM symbols in one frame 
	CP mode
	¼
	1/8
	1/16
	1/32

	Number of OFDM symbols per frame
	43
	48
	51
	53

	Idle time
	85.53us
	62.72us
	45.86us
	2.63us


We need to consider how to assign the OFDM symbols into the 8 sub-frames. The OFDM symbols in one sub-frame may be different. The assignment information may be transmitted using the broadcast channel.

One possible solution is shown in Table 3.

Table 3 Example: possible assignment

	CP
	subframe

#1
	subframe #2
	subframe #3
	subframe #4
	subframe #5
	subframe #6
	subframe #7
	subframe #8

	1/4 Tu
	6
	5
	5
	6
	6
	5
	5
	5

	1/8 Tu
	6
	6
	6
	6
	6
	6
	6
	6

	1/16 Tu
	6
	7
	6
	6
	6
	6
	7
	7

	1/32 Tu
	6
	7
	7
	6
	6
	6
	7
	7


Since the number of OFDM symbols in one subframe may be different, pilot patterns, resource assignment, HARQ timing should be specifically designed. 

If legacy support is enabled, CP length of 16e and 16m zone should be same.
Conclusion

To improve the spectrum efficiency, multiple CP should be supported.  
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11.4.1 Basic Frame structure (Proposal-1) 
The IEEE 802.16m basic frame structure is illustrated in Figure 11.4-1. Each 20 ms super-frame is divided into four equally-sized 5ms radio frames. When using the same OFDMA parameters as the reference system, each 5 ms radio frame further consists of eight sub-frames. Each sub-frame can be assigned for either downlink or uplink transmission/reception depending on the duplexing scheme. There are two types of sub-frames in case of a CP length of 1/8 Tu: 1) the regular sub-frames which consist of six OFDMA symbols and 2) the irregular sub-frames that consist of five or less OFDMA symbols. 
There are two types of sub-frames: 1) the regular sub-frames which consist of six OFDMA symbols and 2) the irregular sub-frames which consist of five or seven OFDMA symbols.  Irregular sub-frames are used as a result of the preamble, TTG/RTG gaps, or when the CP length is not 1/8 Tu.
============================== End of Proposed Text =================================


  


