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1 Introduction
Rel-14 WI on eMBMS enhancements for LTE [1] aims to specify enhancements to Multimedia Broadcast Multicast Service (MBMS) services. These enhancements include supporting longer cyclic prefix to provide service for wider cells, supporting MBSFN subframes without a unicast control region and cell-specific reference signals, and specifying means of using subframes 0, 4, 5, 9 in FS1 for MBSFN. 

In this contribution we present an overview of the UE RF work for the support of above features.

2 Discussion
In Rel-14 E-UTRA further enhancements are proposed for more efficient use of MBMS. Some of these improvements include:

· Specify 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 

· Specify means of using subframes 0, 4, 5, 9 in frame structure 1 (FDD) and subframes 0, 1, 5, 6 in frame structure 2 (TDD) for MBSFN

· Specify means of configuring MBSFN subframes without a unicast control region and cell-specific reference signals
It has been agreed [2] that a new symbol length of 800 µs with a CP length of 200 µs to be adopted in Rel-14 eMBMS. Considering the new numerology, the supported subcarrier spacing in E-UTRA are Δf=15, 7.5 and 1.25 kHz.  
A new symbol duration of 800us corresponds to a subcarrier spacing of 1.25kHz which is much smaller than the existing 15kHz and 7.5kHz subcarrier spacing. There can be two different cell types in terms of MBMS capabilities; MBMS/unicast mixed cell, and MBMS-dedicated cell. A MBMS/unicast mixed cell supports subcarrier spacing of 15kHz and 1.25kHz, and a MBMS-dedicated cell supports subcarrier spacing of 15kHz, 7.5kHz and 1.25kHz.
One of the impacts of smaller subcarrier spacing is higher sensitivity to frequency error. The local oscillator in a UE has a certain phase noise that causes random instantaneous frequency drift around the center frequency. When the subcarrier spacing becomes smaller, the relative effect of this frequency drift becomes larger, which causes inter-carrier interference in OFDM symbol.
The receiver requirements that are impacted by the smaller subcarrier spacing includes reference sensitivity, adjacent channel selectivity, receiver blocking, etc.
Proposal 1: The impact of smaller subcarrier spacing and phase noise on the UE receiver requirements should be studied.
Another impact of the new numerology can be due to switching between different subcarrier spacing. The cyclic prefix is specified such that it can cover the maximum time dispersion in the system. When changing from a numerology with longer CP to one with a shorter CP, there may be a need to have a gap between symbols both to prepare the receiver circuitry to change to new numerology and to cover possible spread from the previous symbol.
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Figure 1 Switching between different numerologies
A change in numerology may be required due to a change in the environment or cell size, etc. So as long as the environment or the network planning does not change, a switching between numerology doesn’t seem necessary. Since such changes does not happen frequently in a network, i.e. the changes in the numerology is rather static. In that case there is no need for a switching gap and the legacy requirements apply. 
Proposal 2: If there is no dynamic change of numerology, a switching gap is not needed 
3 Conclusions

 In this contribution we briefly looked at some of the impacts of different numerologies on UE RF requirements and made the following proposals:
Proposal 1: The impact of smaller subcarrier spacing and phase noise on the UE receiver requirements should be studied

Proposal 2: If there is no dynamic change of numerology, a switching gap is not needed 
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