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1. Introduction
In the frame structure baseline content in the latest SDD (802.16m-08/003r1), two different CP sizes of 1/8 and 1/16 Tu are supported, where Tu is the OFDMA symbol duration without CP. However, they are not sufficient for some services like multicast-broadcast. This contribution proposes to support a long CP size in the baseline frame structure so that it can provide better support for multicast-broadcast services (MBS).
2. Requirement for long CP size
Single frequency network (SFN) is very important for MBS to achieve high spectral efficiency and good coverage. In SFN, all BSs transmit the same signal with the same physical layer processing at the same radio resource. This results in increased delay spread confronted by terminal. In order to quantize the delay spread of equivalent channel in SFN, we simulate the CDF of mean delay spread, RMS delay spread and max delay spread of SFN equivalent channels based on typical outdoor channel models for unicast services in 16m EVM document with different inter-BS distances, and then derive those mean values as shown in Table 1. Effective power threshold is assumed as -30dB, and the other simulation parameters are appended in this contribution. From the table we can see that the max delay spread for MBS is often much larger than that for unicast service. To avoid inter-symbol-interference, CP size for MBS should be longer than unicast.
Table 1 Parameters of SFN equivalent channel
	Channel Model for unicast
	Inter-BS Distance (m)
	Mean Delay Spread (us)
	RMS Delay Spread(us)
	Max. Delay Spread (us)

	ITU Pedestrian B
	500
	0.89
	0.78
	4.52

	
	1500
	1.54
	1.56
	9.50

	
	3000
	2.51
	2.91
	17.66

	
	5000
	3.81
	4.76
	18.67

	ITU Vehicular A
	500
	0.72
	0.62
	3.76

	
	1500
	1.40
	1.49
	9.02

	
	3000
	2.41
	2.90
	17.31

	
	5000
	3.76
	4.80
	28.39

	Urban Macro Cell
	500
	0.71
	0.58
	3.65

	
	1500
	1.32
	1.43
	9.01

	
	3000
	2.22
	2.77
	17.23

	
	5000
	3.43
	4.56
	28.25

	Bad Urban Macro Cell
	500
	1.30
	1.65
	8.81

	
	1500
	1.92
	2.16
	12.75

	
	3000
	2.85
	3.28
	20.0

	
	5000
	4.07
	4.96
	30.67

	Suburban Macro Cell
	500
	0.49
	0.48
	3.01

	
	1500
	1.12
	1.40
	8.41

	
	3000
	2.08
	2.79
	16.57

	
	5000
	3.35
	4.65
	27.46

	Urban Micro Cell-NLOS
	500
	0.53
	0.52
	3.04

	
	1500
	1.29
	1.51
	8.63

	
	3000
	2.41
	3.01
	17.03

	
	5000
	3.94
	5.01
	28.23

	Bad Urban Micro Cell
	500
	1.04
	1.00
	5.04

	
	1500
	1.66
	1.69
	10.04

	
	3000
	2.59
	2.96
	18.07

	
	5000
	3.81
	4.74
	28.90

	Rural Macro Cell
	500
	1.10
	0.65
	3.14

	
	1500
	2.97
	1.88
	8.85

	
	3000
	6.04
	3.85
	17.75

	
	5000
	10.25
	6.50
	30.01


4. Tex proposal
-----------------------------------------Start of Text Proposal for SDD------------------------------------------

[Insert a sentence into the end of Section 11.3]

To support multicast-broadcast services, longer CP size than the normal one shall be supported. Numerologies for the longer CP size are FFS.
---------------------------------------------- End of Text Proposal for SDD---------------------------------------------
5. Appendix
The simulation parameters used in this contribution is listed in the following table:

	Parameter
	Value
	Parameter
	Value

	Carrier frequency
	2.5  GHz
	Path Loss Model
	Loss (dB) = 130.62+37.6log10(R)
(R in km) **

	Total bandwidth
	10  MHz
	Lognormal Shadowing Standard Deviation
	8 dB

	Number of points in full FFT
	1024
	Correlation Distance for Shadowing
	50m

	Sampling frequency
	11.2  MHz
	Mobility
	0-120 km/hr

	OFDMA symbol duration without CP
	91.43 us
	Transmit antenna Gain
	17 dBi

	Frame length
	5 ms
	Number of sectors per cell
	3

	Site-to-Site Distance
	500/1500/3000/5000m
	Number of cells
	19

	Carrier Frequency
	2.5 GHz
	Front-to-back power ratio
	20 dB

	BS Tx Power per sector
	46 dBm
	Noise figure 
	5 dB

	Penetration Loss
	10 dB
	Cable loss 
	2 dB



  


