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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] contains a summary of offline discussions on eMBMS simulation considerations for this purpose.

The present document provides simulation results based on [2]. 
2 Discussion
For the propagation model, for the current results the Okumura-Hata has been chosen.

For the ISI and ICI handling the approach of [3] is used.

The core OFDM symbol duration TS together with the CP duration is given in the result plot titles in Figure 1 and Figure 2. For some scenarios the case of the current CP of 16.7us has been omitted, because even for the case of CP=33us the performance is much below the target. Deviating from the proposal in [2], instead of the CP of 100us one of 128us was used, together with a core symbols duration of 800us, leaving space in a subframe for a unicast control region of 1 OFDM symbol of core duration 66.7us plus normal CP of 4.7us.
SNR, SINR and spectral efficiency results for the 5% percentile are provided. The SNR shows the full potential in absence of any interference and zero EVM. For the SINR, considering ISI and ICI, results are given with and without EVM. The mapping to spectral efficiency is given from the SNR and from the SINR including the EVM. 

[2] proposes to use a table from an EBU report for the mapping from SNR (or SINR) to spectral efficiency. This table is, however, based on a unicast control region of 1 OFDM symbol, i.e. 11 out of 12 symbols remaining for the MBSFN transport block, whereas [2] proposes "Unicast control region in MBSFN subframes: None". For this case actually about lin2db(126/114)=0.43dB lower SNR is required. This offset is taken into account in the the spectral efficiency results provided hereafter.
Scenario: Fixed roof-top antenna, rural
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Figure 1: SNR and SINR results vs ISD for different OFDM core symbol durations TS and CP
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Figure 2: spectral efficiency results vs ISD for different OFDM core symbol durations TS and CP
From the results it can be seen that even with a CP of 200us at a core symbol duration of 800us, i.e. for a case where an entire subframe is filled with a single MBSFN OFDM symbol, the target spectral efficiency of 2b/s/Hz at an ISD of 15km is just reached.
Proposal 1 Specify a numerology with a core symbol duration of 800us,  CP of 200us and corresponding subcarrier spacing of 1.25kHz in order to achieve the spectral efficiency target of 2b/s/Hz. 

It is noted that the mapping from SINR to spectral efficiency assumes the RS density of the extended CP of 16.7us.

3 Conclusion

Based on the discussion in section 2 we propose the following:

Proposal 1
Specify a numerology with a core symbol duration of 800us,  CP of 200us and corresponding subcarrier spacing of 1.25kHz in order to achieve the spectral efficiency target of 2b/s/Hz.
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