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1 Introduction
RAN4 used to have quite a few discussions on link-level channel model for LTE MBSFN systems [1] [2]. However, due to the decision of not to have MBSFN for Release 8, this work was then suspended with no conclusion.
Now as it was agreed to resume the work to specify MBMS over E-UTRAN in Release 9, it is proposed to focus on the demodulation requirements as a starting point. So in this meeting we are trying to initialize the discussion from where we left: the channel model.
In this contribution, we review several discussed channel models and give our analysis over those proposed channel profile for LTE MBSFN simulation.
2 Analysis on candidate channel models
Generally, most proposed channel models can be summarized as:
1. Delayed-and-attenuated 3x channel profile (as was adopted in MBSFN of UMTS).
2. Channel profile based on system level simulations.
For delayed-and-attenuated 3x channel profile, it basically consists of 3 existing propagation channels, for example, TU, VA, EVA etc. The rationale is supposing a UE that can receive MBSFN signals from 3 nearest sites simultaneously. Among those proposed channel models, TU is always used in RAN1 discussion [3]. However from testing perspective in RAN4, VA or EVA seems more applicable. 
For channel model based on system level simulations, multipath intensity profiles were generally derived from the simulation of the “worst” 5% users [2][3]. This is because 95% coverage was required for MBMS service.
A delayed-and-attenuated 3x VA3 channel model was agreed for UMTS [2]. Based on this methodology, a 3x EVA channel model was proposed in [1]. In addition, a model derived from system simulation was also provided in [2].
Now we make a comparison between those two models in Figure 1 and Figure 2:
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       Figure 1: Channel model based on system simulations               Figure 2: Delayed-and-attenuated EVA model
As can be seen, the difference between those two models is that an obvious profile of clusters can be found in the delayed-and-attenuated 3x channel. However, simulations have shown that the link level performance for both propagation channel profile are similar [4].
First, we start the discussion from the time delay spread. As shown in Figure 2, the total delay spread is 17.97 (s. Compared to the CP size of 16.67 (s in LTE MBMS subframe, more than 94% of the multipaths are within the CP length. However, in a MBSFN system, there will be more paths that surpass the CP size and that should be taken into consideration in the simulations.
On the other hand, from simulation and testing perspective, a simplified delayed-and-attenuated 3x EVA channel model seems more applicable. We can simply combine the existing channel models as we did in cell identification simulations. So we prefer to continue using this methodology adopted in UMTS system and make some appropriate simplifications.
In UMTS system, the delay and attenuation of the clusters can be summarized as:

Table 1 Relative delay and power attenuation for cluster
	
	1st cluster
	2nd cluster
	3rd cluster

	Relative delay [ns]
	0
	12490
	27490

	Power attenuation [dB]
	0
	-10
	-20


Generally, in wireless systems, relative power less than 30 dB will be negligible and can be omitted. Thus we simplified the channel model and proposed it in Table 2.
Table 2: 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

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9

	12490
	-10

	12520
	-11.5

	12640
	-11.4

	12800
	-13.6

	12860
	-10.6

	13200
	-19.1

	13580
	-17.0

	14220
	-22.0

	15000
	-26.9

	27490
	-20

	27520
	-21.5

	27640
	-21.4

	27800
	-23.6

	27860
	-20.6

	28200
	-29.1

	28580
	-27.0


Next we compare the correlation property between original and simplified channel model in Figure3 and Figure 4:
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           Figure 3: Correlation property of original channel model                     Figure 4: Correlation property of simplified channel model
As can be seen, the simplified channel model has the same correlation property with the original one. Thus proved an appropriate simplification can be made on the channel model.
3 Conclusion
In this contribution, we recall the work that has been done in RAN4 on LTE MBSFN channel model and propose to reuse delayed-and-attenuated 3x channel profile. A modification has been made to simplify the model. We hope this can help to resume the work on LTE MBSFN demodulation area.
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