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1 Introduction
A new work item has recently been approved in RAN#71 to enhance eMBMS in LTE to better support TV services [1]. One of the objectives is to:

Specify means of using a longer cyclic prefix (e.g. greater than 33.33µs) for use in a mixed unicast/eMBMS carrier for large SFN delay spread environment (e.g. 15km or larger inter-site distance), which guarantees coexistence of the legacy and new prefixes on the same carrier, while achieving a spectral efficiency of at least 2 bps/Hz. This objective includes evaluation. (RAN1)

[2] defines system simulation assumptions addressing this scenario and indicates that new link level simulations may be required. The present document proposes link level simulation assumptions for evaluation of longer CP for MBSFN. 
2 Discussion
For the scenarios considering ISD of 15km and roof-top reception, a new MBSFN channel model should be defined. A simple approach could be based on the spirit of the  TS36.101 Table B.2.6-1 MBSFN Propagation Channel Profile. This consists of a simplified EVA model that is subselected to 6 taps and then replicated 3 times with power offsets {0, 10, 20}dB and delays {0, 12490, 27490}ns, corresponding to distances of {0, 3747, 8247}m.
From the system simulation in [3] for the roof-top receive antenna case we plot kind of a power-delay-profile for the UE that has the 5%-percentile SINR, in Figure 1. Each tap in the plot corresponds to the LOS path of one sector of the 183 sectors in the simulation. It can be seen that taps with significantly positive SNR exist up to about 125us excess delay and that many sites have a positive SNR. The above approach of modelling basically only as few as 3 sites therefore does not seem to be appropriate for this reception scenario. 

We rather propose to define a channel based on the strongest taps of the shown sector-PDP, considering only the strongest sector from each site. An appropriate clustering algorithm should be used to determine a representative PDP.
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Figure 1: PDP from LOS path per sector for 5%-SINR UE

The maximum Doppler frequency should be chosen to meet the carrier frequency of 700MHz and UE speed assumptions of [2], i.e. for 3km/h and 120km/h.

For the spatial properties, for the roof-top receiver characteristc with a single antenna the horizontal antenna pattern should be taken into account for the definition of the power offsets and delays.
For the receiver characteristcs with 2 rx antennas, we assume co-polarized antennas spaced by half the wavelength, resulting in correlation coefficient of 0.3, and uniform angle of arrival. 2-rx spatial processing my be used to reduce ICI resulting from Doppler spread. For the transmitter side there is just a single antenna port per cell.
For channel estimation only intra-subframe RS shall be taken into account. 

Inter MBSFN area interference shall not be taken into account. 

EVM assumptions can be reused from [2], i.e. TX-EVM of 8% and RX-EVM of 4%.
Link level simulations should focus on the required SNR for the target spectral efficiency of 2b/s/Hz, but a range of other spectral efficiencies should also be considered, in particular lower ones.  
3 Conclusion

In this contribution we have provided proposals for link level simulation assumptions to be used when evaluating longer CP and RS designs for eMBMS.
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