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1 Introduction
In RAN4#82 meeting, a WF was agreed in [1] with the following contents:
· Companies are encouraged to further investigate at least the following:

· Impact on unicast operation due to numerology switching, e.g.,

· Whether and how big there are interruptions to unicast subframes

· Whether and how big there are delays in unicast and/or multicast operations

· Impact on intra-frequency and inter-frequency accuracy requirements for the existing measurements based on signals in unicast subframes

· Necessary requirements related to CAS subframes and dedicated carrier

· Requirements for MBSFN measurements based on the new numerology

· Applicable CA configurations (e.g., number of carriers including dedicated) when a UE is configured with mixed and/or dedicated carriers, etc.

· Other impacts, if found, are not precluded too for the investigation and discussion

In this paper, we further discuss the impact of eMBMS enhancements on RRM.
Based on the discussion, a WF is proposed in [2].

2 Discussion

2.1 Impact on unicast operation due to numerology switching
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.
· Proposal 1: The impact of interruptions to unicast subframes due to numerology changes in relation to the new MBSFN numerology should be avoided or limited.
Furthermore, there may also be a switching delay, i.e., the time needed to switch between two different numerologies (see an example in Figure 1 below).
· Proposal 2: Delays in unicast operations due to numerology changes in relation to the new MBSFN numerology should be avoided.
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Figure 1: Example of two different OFDM symbols with different numerologies with a switching gap
2.2 Necessary requirements related to CAS subframes and dedicated carrier

CAS Cell Acquisition Subframe is transmitted periodically and 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.
· Proposal 3: At least inter-frequency requirements for the measurements based on CAS subframes may be needed.

· Observation: Measurement gaps may be needed for measuring in CAS subframes.

2.3 Requirements for MBSFN measurements based on the new numerology
A UE may be configured with MBSFN measurements in MBSFN subframes in IDLE and CONNECTED mode. With eMBMS enhancements, the set of MBSFN subframes and/or numerology may be different, compared to the legacy, with which the existing requirements may or may not apply.
· Proposal 4: Specify which requirements apply for MBSFN measurements with eMBMS enhancements. New requirements may or may not be needed, which needs to be further studied by RAN4.
2.4 Applicable CA configurations and maximum number of carriers
A UE receiving eMBMS may also be configured with CA and in some cases it even must be configured with CA to be able to enjoy the eMBMS enhancements (mixed MBSFN/unicast cells with eMBMS enhancements can only be used as SCells). On the other hand, the UE CA capability is limited, which means that if a UE is configured with one or more SCells with eMBMS enhancements, the number of configured legacy SCells has to be reduced, to not exceed the overall UE CA capability.
Furthermore, before the mixed carrier becomes a CC, the UE would need to perform inter-frequency measurements on that carrier. The maximum number of inter-frequency carriers supported by the UE should include also the mixed MBSFN/unicast carriers.
The UE may also be performing CAS measurements on dedicated eMBMS carrier (while receiving eMBMS or even before it starts receiving eMBMS) on one or more cells, which would be similar to inter-frequency measurements but not exactly the same from the inter-frequency RRM perspective since there are no unicast subframes on that carrier. If this is the case, a total number of inter-frequency carriers supported by the UE including the carriers with enhanced eMBMS shall not be exceeded.
On an eMBMS dedicated carrier, UE may need to measure CASs of multiple cells, the maximum number of which may need to be limited.
· Proposal 5: If a UE is configured with one or more SCells with eMBMS enhancements, the maximum number of legacy SCells which can be configured at the same time is reduced, to not exceed the overall UE CA capability.
· Proposal 6: The total number of inter-frequency carriers supported by the UE may need to include also the carriers where the UE is receiving CAS.
· Proposal 7: The total maximum number of cells in which the UE is receiving CAS may need to be limited.
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