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1
Introduction
The scope of this contribution is to identify possible impacts on BS transmission requirements of new numerology under definition in RAN1 for Further enhanced Mobile Broadcast Multicast Services (FeMBMS).
2
Background
The objectives of the WID (eMBMS enhancements for LTE( [1] includes RAN4 involvement on the following aspects(
·    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 (RAN1, RAN4);
·    Support for multi-carrier eMBMS/unicast operation involving reception from one or more eMBMS cells that may be non-colocated and asynchronous with one or more cells that are simultaneously used for unicast (RAN2, RAN4); 
Non-colocated multi-carrier support for eMBMS / unicast is useful for a scenario where a network may not deploy eMBMS on all sites that are located in an MBSFN area, but only in a subset of sites, e.g. because the coverage of these sites is large enough. Multi-carrier UEs should be able to receive eMBMS from one or more cells in MBSFN mode on one frequency and be served on another frequency from another asynchronous cell, that is selected according to the standardized cell reselection procedure.
·    Specify necessary UE RF and BS RF core requirements for new CP length (if defined) for eMBMS (RAN4).
CP longer than legacy one is required to support MBSFNs with high spectral efficiency (2 bps/Hz) over very long distance, in particular in UHF bands up to 862 MHz and rural scenarios where indoor losses are smaller or for outdoor (rooftop) reception.

During the last RAN1#86bis it was confirmed the working assumption from RAN1#86 to adopt for FeMBMS a CP length of 200 µs and core symbol duration of 800 µs (1.25 kHz subcarrier spacing). 

According to this new eMBMS mode a carrier may be operated with 100%  MBSFN subframe allocation (i.e. no support of unicast transmissions in the downlink) or with less than 100% MBSFN subframe allocation (where the carrier has at least subframes 0 and 5 of each radio frame as non-MBSFN subframes). 

In both cases, the new longer extended CP and legacy extended CP (16.7 µs) for 15kHz subcarrier spacing are supported. 
FDM between PMCH and other channels is not precluded and is under investigation.

3 Discussion
No modification to 306.104 was introduced for legacy standalone eMBMS mode with 7.5 kHz subcarrier spacing and 33.3 µs extended CP. 
Small changes were introduced to 306.104 for the legacy mixed mode (time multiplexed eMBMS and unicast): in Annex E - Error Vector Magnitude, due to variation of cyclic prefix length from symbol to symbol, for the evaluation of EVM basic unit of measurement, the parameter set of symbols 
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 is required to be further restricted to the subset of symbols with the considered modulation scheme being active and with the considered cyclic prefix length type; EVM window length is provided for the 16.7  µs legacy extended CP. 
For Further eMBMS are not expected impacts on EVM requirements (the increase of number of subcarriers improves PAPR) nor on BS RE power control dynamic range (being the focus on 64QAM modulation to achieve a spectral efficiency of at least 2 bps/Hz). The adoption of longer cyclic prefix and OFDM symbol duration may require the definition of new observation periods for frequency error and for EVM time and frequency offset estimation (currently defined equal to one subframe (1ms)) and definition of new EVM window length for the different channel bandwidth configurations.
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