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1  Introduction
In RAN4#43bis meeting held in Orlando, propagation channel model for LCR TDD MBSFN was discussed based on an inter-site distance of 1386m [1]. This document presents a modified channel model for that scenario. Meanwhile this document also gives a channel model for the scenario of 2500m ISD for LCR TDD MBSFN. 
2
Analysis
Two deployment scenarios are considered for 1.28Mpcs TDD MBSFN, of which Scenario 1 corresponds to partial time slot SFN operation using the ordinary frame structure and Scenario 2 corresponds to standalone SFN operation using the newly introduced frame structure. System simulation is performed to derive the power and delay distribution for received signals for both scenarios. The parameters for the two deployment scenarios are listed in table 1.

	Parameter
	Scenario 1
	Scenario 2

	Cellular layout
	Hexagonal grid, 37 sites

	sectors
	3 sectors/site, total 111 sectors

	Carrier frequency
	 2GHz

	inter-site distance
	1386m
	2500m

	Node B antenna gain (including cable loss)
	15dBi

	Node B horizontal antenna pattern
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	Propagation model
	PL = 128.1 + 37.6*log(Rkm) dB

	Std. of shadow fading
	8dB

	Correlation between sites for shadow fading
	0.5

	Penetration loss
	10dB

	Cell total transmit power
	33dBm
	43dBm

	UE noise figure
	7dB

	UE antenna gain
	0dBi

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	



Table 1  System simulation parameters
During the simulation, the received signals paths falling within a 25dB dynamic range of the maximum received signal power and falling within a 12dB dynamic range of the noise floor are considered usable. The CDF of usable signal relative delay spread is plotted in figure 1. It can be observed that for scenario 1 99% of the received useable signals roughly arrive from the point of 0chip to 16chip, and that for scenario 2, 99% of the received useable signals roughly arrive from the point of 0chip to 29chip. Thus it justify that the current 1.28Mcps TDD frame structure is suitable to support MBSFN deployment of 1386m ISD, and the newly introduced frame structure [2] is suitable to support MBSFN deployment of 2500m ISD.
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Figure 1 Relative delay spread CDF
Based on the above analysis and considering the general complexity, two propagation profiles are proposed for evaluation purposes. For scenario 1, the MBSFN channel models is 4 VA signals arranged to arrive within 11μs in order to test the extended delay spread capability of the receiver. For scenario 2, the MBSFN channel models is also composed by 4 VA signals arranged to arrive within 18μs in order to test the extended delay spread capability of the receiver. In the two channel models the first tap of each VA cluster is scaled by the received average signal power of UE’s which are 80%*R (cell radius) away from the center BS at selected delay position. And the rest 5 taps for each VA cluster are scaled by the first tap of that cluster according to the relations between VA taps. The delay of the last VA cluster’s last tap is corresponding to the delay of arriving 99% of the total power. The proposed channel profiles are shown in Figure 2 and Figure 3. The details of the channel profiles are summarized in Table 2 and Table 3. 
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Figure 2  Proposed MBSFN channel profile 1
	Relative Delay（ns）
	Relative Mean Power（dB）

	0 
	0.0000

	310 
	-1.0000

	710 
	-9.0000

	1090 
	-10.0000

	1730 
	-15.0000

	2510 
	-20.0000

	2734 
	-6.6460

	3044 
	-7.6460

	3444 
	-15.6460

	3824 
	-16.6460

	4464 
	-21.6460

	5244 
	-26.6460

	5469 
	-8.5228

	5779 
	-9.5228

	6179 
	-17.5228

	6559 
	-18.5228

	7199 
	-23.5228

	7979 
	-28.5228

	8428 
	-12.6408

	8738 
	-13.6408

	9138 
	-21.6408

	9518 
	-22.6408

	10158 
	-27.6408

	10938 
	-32.6408


Table 2  MBSFN channel profile 1
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Figure 3  Proposed MBSFN channel profile 2
	Relative Delay（ns）
	Relative Mean Power（dB）

	0 
	0.0000

	310 
	-1.0000

	710 
	-9.0000

	1090 
	-10.0000

	1730 
	-15.0000

	2510 
	-20.0000

	5859 
	-6.8108

	6169 
	-7.8108

	6569 
	-15.8108

	6949 
	-16.8108

	7589 
	-21.8108

	8369 
	-26.8108

	10938 
	-13.2843

	11248 
	-14.2843

	11648 
	-22.2843

	12028 
	-23.2843

	12668 
	-28.2843

	13448 
	-33.2843

	15459 
	-15.0306

	15769 
	-16.0306

	16169 
	-24.0306

	16549 
	-25.0306

	17189 
	-30.0306

	17969 
	-35.0306


Table 3  MBSFN channel profile 2
3  Conclusion

This contribution presented two propagation channel models within a delay spread of 11us and a delay spread of 18 us respectively. It is proposed to use these channel models to define demodulation performance requirements for 1.28Mcps TDD MBSFN. 
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