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1 Background 
In RAN4#46, one contribution on LTE MBSFN channel model was proposed in [1], where a delayed-and-attenuated 3xEVA channel profile was proposed to LTE MBSFN service. Such a model is similar to what was approved for MTCH performance requirement of UTRA (TDD) in [2], which is based on 3xVA channel profile proposed in [3] by a number of companies. The major differences between these two models are

· 3xEVA power delay profile contains 27 taps, while 3xVA power delay profile contains 18 taps. Both have the maximum relative delay of 30 us. 

· The frequency correlation for 3xEVA is much less than 3xVA as shown in [1]. 

According to the comments during the meeting (RAN4#46), the structure of 3xEVA are of interest in general. But the number of taps in 3xEVA profile was considered to be too large to limit the simulation efforts. 

In this paper, we discuss the way to simplify the 3xEVA model and a relevant TP is proposed. 
2 Simplified 3xEVA Channel Model

To avoid significant impact on other parameters of a channel delay profile, such as rms relative delay spread and frequency correlation, one way to simplify the current 3xEVA model is dropping a number of weak taps. Then the questions are

· How many taps should be removed?

·  and which taps should be removed?
To answer the first question, we propose to have the same number of taps as in the 3xVA channel model for MTCH, where the simulation complexity is considered to be acceptable. So the target number of taps of the simplified 3xEVA model can be 18 taps. In another words, we would like to remove 9 taps from 3xEVA channel model. 
Once the number of taps to be removed is determined, the selection of these taps becomes a tricky problem. In general, the weaker taps has less impact on the channel parameters. So one can simply set up a power threshold and tune it to keep exactly 18 taps larger and 9 taps smaller than the threshold in the 3xEVA model.  To do so, taps in the 3 clustered ITU model (EVA) will be removed unequally. However, in practice, there is no reason to assume that the number of the taps in a later cluster will be less than the earlier ones, although their power attenuation might be larger.  Such a change has potential impact on the receiver design. 
Alternatively, we propose to keep equal number of taps in each EVA tap-cluster. So the 3 weakest taps in each EVA are dropped in the 3 EVA repetitions. To do so, the repetition property as in previous MBSFN model is reserved [3]. In other words, a uniform channel delay profile (propagation structure) is assumed for signals from different BS in the SFN. 

The resulting MBSFN model is termed 3 x Simplified EVA (SEVA) model which is shown in Figure 1. The original 3xEVA is presented in the same figure for reference.     
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Figure 1. The 3xEVA and 3xSEVA channel profile
3 Correlation property of the 3 x Simplified EVA model
Follow the method in [1], the correlation property in frequency domain of the proposed 3xSEVA channel profile is investigated. The correlation is plotted in Figure 2. We also show the correlation functions in frequency domain of 3xEVA and 3xVA models in the same figure. It can be seen that the frequency correlation of 3xSEVA model is very close to the counterpart of 3xEVA as expected, and the correlation in frequency is low comparing to 3xVA model.   
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 Figure 2. Correlation properties of 3xSEVA, 3xVA and 3xEVA models
4 Proposal and conclusions
Based on the discussion above, an updated text proposal for Annex B.2.5 of TS 36.101 (Rel-9) is provide in Annex A.  
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Annex A Text proposal for TS 36.101
B.2.5
MBSFN Propagation Channel Profile
Table B.2.5-1 shows propagation conditions that are used for the MBSFN performance requirements in multi-path fading environment in an extended delay spread environment.
Table B.2.4-1: Propagation Conditions for Multi-Path Fading Environments for MBSFN Performance Requirements in an extended delay spread environment

	Extended Delay Spread

	Relative Delay [ns]
	Relative Mean Power [dB]

	0
	0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	1090
	-7.0

	12490
	-10

	12520
	-11.5

	12640
	-11.4

	12800
	-13.6

	12860
	-10.6

	13580
	-17.0

	27490
	-20

	27520
	-21.5

	27640
	-21.4

	27800
	-23.6

	27860
	-20.6

	28580
	-27.0


