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1 Introduction
A Rel-14 WI on eMBMS enhancements for LTE was updated in [1]. The objective of the WI has been to specify enhancements for Multimedia Broadcast Multicast Service (MBMS) services, e.g., using more subframes (#0, #4, #5, and #9) for MBSFN (in addition to subframes #1, #2, #3, #6, #7, and #8 for legacy MBSFN with FS1), configuring longer CP to support larger cells and using new numerologies, and configuring MBSFN subframes without a unicast control region and CRS. The enhancements are applicable for UEs in both RRC_IDLE and RRC_CONNECTED stated.
In this paper, we provide a high-level view on potential impacts from the RRM point of view.
2 Background on eMBMS enhancements
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It has been agreed [2, 3] that a new symbol length of 800 µs with a CP length of 200 µs to be adopted in Rel-14 eMBMS, corresponding to a new numerology with Δf=1.25 kHz subcarrier spacing. With the new numerology, the RS pattern is defined for even and odd subframes independently (see Figure 1), but these subframes of a slot length using the new numerology do not need to be allocated in pairs.
Two deployment scenarios are considered:
· MBMS dedicated cells (supporting subcarrier spacing of 15 kHz, 7.5 kHz and 1.25 kHz; any of the subframes #0, #4, #5, and #9 can be configured as MBSFN in addition to any legacy MBSFN subframes), and
· Mixed cells with MBMS/unicast (supporting subcarrier spacing of 15 kHz and 1.25 kHz; subframes #0 and #5 are always unicast, while any of the subframes #4 and #9 can be configured as MBSFN in addition to any legacy MBSFN subframes) which can only be used as SCells.
Furthermore, for 100% MBSFN subframe allocation the FeMBMS carrier transmits a periodic subframe, CAS Cell Acquisition Subframe [2], containing PSS, SSS, CRS, PBCH (providing MIB in SFN mod 4 = 0 which can change only in SFN mod 16 = 0), PDCCH, and PDSCH (SI). CAS is always transmitted in subframe #0 with a period of 40ms. MCCH change notification and SI modification notification are sent in PDCCH region of the CAS. PBCH in the CAS uses a different scrambling sequence initialization than for legacy PBCH.
3 Discussion
3.1 Interruptions and delays due to the numerology changes
Previously, on a cell with unicast traffic it was only possible to configure MBSFN subframes with 15 kHz subcarrier spacing, i.e., the same numerology as the unicast traffic. Therefore, the numerology would not be changed between unicast and multicast subframes. With the new eMBMS enhancements, however, also MBSFN subframes with 1.25 kHz spacing are possible to configure, which is implying changes of the numerology before receiving the new MBSFN subframes and after. Such numerology changes may cause interruptions during which the UE will not be able to transmit or receive.
· Observation 1: The impact of interruptions to unicast subframes due to numerology changes in relation to the new MBSFN numerology should preferably be avoided.
· Observation 2: Delays in unicast operations due to numerology changes in relation to the new MBSFN numerology should preferably be avoided.
3.2 Requirements related to CAS subframes
To synchronize and identify a cell transmitting CAS, the UE would need to be able to perform the corresponding operations on the signals in the new CAS subframes on a serving and non-serving carrier frequencies, so the corresponding requirements would need to be specified.
· Observation 3: At least cell identification and measurement requirements based on CAS subframes are needed, from the RRM point of view.
3.3 MBSFN measurements for MDT

A UE can be configured with MBSFN measurements (MBSFN RSRP, MBSFN RSRQ, and MCH BLER) for MDT, to be performed in RRC_IDLE or RRC_CONNECTED. The UE will have then to meet the requirements for MBSFN measurements, as currently specified in TS 36.133.

· Observation 4: It is not obvious whether a UE will be able to meet the current requirements for MBSFN measurements based on the new numerology.
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Figure 1. MBSFN subframe allocation with the new numerology (1.25 kHz).
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