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1 Introduction
In RAN4#82, RRM requirements for Rel-14 feMBMS WI [1] have been discussed, and WF [2] was agreed. A list of possible RRM requirements are given in [2] and copied below.

	· 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 will provide our initial views on the possible impacts of feMBMS on RRM requirements.
2 Discussion
One feature introduced with feMBMS is the mixed feMBMS/unicast carriers, which is defined as a cell operates with at least one of the following:

- subframes 4 or 9 configured as MBSFN subframes

- subframes that may not contain unicast control region     
As it is possible that subframe 4 and 9 are not available for measurement, the current measurement requirements, which assume maximum 60% of MBSFN allocation, may need to be re-visited. During RAN4#82, some companies proposed to apply the requirements defined for UL-DL configuration 0 for such carriers.

This is reasonable if UE knows subframe 4 and 9 are not available. However, in our understanding UE has no knowledge about whether a specific carrier is feMBMS carrier before it reads SIB in the cell. It means for measurement UE does not have this information. It is then a question when UE should apply the UL-DL configuration 0 requirements or other requirements that are defined considering the unavailability of subframe 4 and 9.   

Proposal 1: If RAN4 defines new requirement for mixed feMBMS/unicast carrier considering the unavailability of subframe 4 and 9, the applicability rule should be further studied.
Another feature introduced with feMBMS is the dedicated feMBMS carrier, which can have almost 100% MBSFN allocation and is self-contain in the sense that the sync signals, MIB and SIBs can be broadcasted in the so-called Cell Acquisition Subframes (CAS). Legacy PSS/SSS and CRS are transmitted in CAS with a periodicity of 40ms. 
As UE has to read MIB, SIBs and change notification in order to receive MBMS, and those transmissions are all cell specific, even UE does not have unicast operation on the dedicated feMBMS carrier, it still needs to support the “mobility”. I.e. when UE moves it should be able to detect and measure new cells, otherwise it may not have valid information for MBMS reception. In this sense, similar requirements as for legacy cell reselection should be defined based on CAS. 

Proposal 2: Similar requirements as for legacy cell reselection should be defined based on CAS for dedicated feMBMS carrier. 

Another open issue as listed in [2] is whether legacy MBSFN measurement requirements can be re-used due to the new numerology. In Rel-12, measurement requirements were defined for MBSFN RSRP, MBSFN RSRQ and MBSFN BLER. 

The RSRP and RSRQ are measured on MBSFN RS when UE is receiving MBMS, and the requirements were defined assuming 5 samples are enough to achieve reasonable accuracy. In RAN1 new RS pattern is defined for 1.25kHz numerology, and RAN4 should evaluate the measurement performance based on the new RS pattern. 

The MBSFN BLER are a count of correctly decoded MBMS transmission, and clearly it is not impacted by what numerology is used. 

Proposal 3: RAN4 to evaluate the measurement performance of MBSFN RSRP/RSRQ based on the new RS pattern for 1.25kHz numerology. The requirement on MBSFN BLER can be re-used.

The last open issue in [2] is the applicable CA configurations when UE is receiving MBMS from feMBMS carriers. In our understanding, this is not a new issue as legacy UE may already receive MBMS on serving carrier or non-serving carrier while at the same time be configured with CA for unicast. In legacy, reception of MBMS does not impact unicast, e.g. the UE CA capability is not depending on whether it is receiving MBMS on a non-serving carrier. 

Also, when MBSFN measurement requirements were discussed in Rel-12, it was agreed that “The UE receiving PMCH on any non-serving carrier and performing MBSFN measurements shall not cause interruptions on any serving carrier in unicast subframes and in the subframes with non-MBSFN multicast transmissions such as system information”, which implies that UE has dedicated RF for receiving MBMS. 
Following the same principle and assumption as in legacy, we think the applicable CA configuration is not impacted when a UE is configured with mixed and/or dedicated carriers.

Proposal 4: Applicable CA configuration is not impacted when a UE is configured with mixed and/or dedicated carriers.
3 Conclusions 

In this paper, provided our views on the RRM requirements for feMBMS. 
Proposal 1: If RAN4 defines new requirement for mixed feMBMS/unicast carrier considering the unavailability of subframe 4 and 9, the applicability rule should be further studied.
Proposal 2: Similar requirements as for legacy cell reselection should be defined based on CAS for dedicated feMBMS carrier.
Proposal 3: RAN4 to evaluate the measurement performance of MBSFN RSRP/RSRQ based on the new RS pattern for 1.25kHz numerology. The requirement on MBSFN BLER can be re-used.
Proposal 4: Applicable CA configuration is not impacted when a UE is configured with mixed and/or dedicated carriers.
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