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1 Introduction
In RAN4#82bis, the RRM requirements for feMBMS WI [1] were discussed. Although no agreement was made, there are several open issues identified and commonly considered by companies, e.g.
1) eNB synchronization requirement for larger CP length

2) Possible interruption or delay due to numerology switching

3) Measurement requirements for mixed feMBMS carrier

4) Measurement requirements for dedicated feMBMS carrier
5) Number of supported carriers in CA considering feMBMS carrier

In this paper, we will provide our views on the above listed issues.
2 Discussion 
eNB synchronization requirement

Tasked by RAN, RAN4 has defined the eNB synchronization requirement for eMBMS [2]. The requirement is specified as 5us relative phase error, and is derived based on the assumption of 16.67us CP length. With Rel-14 feMBMS WI, two new CP lengths are made available for MBMS deployment, i.e. 33.3us and 200us. Since the current requirement applies only for 16.67us, it was discussed in RAN4#82bis if some requirement should be defined also for the new CP lengths. One concern raised by companies was that there is no objective in the WID to define requirement for BS. 

Our view is that if the WID can be updated to include the eNB synchronization requirement, it is technically reasonable to define requirement also for the new CP length, and we can further discuss in RAN4 if current requirement can be re-used or some relaxed requirement can be defined for a larger CP length.  

Proposal 1: RAN4 should define eNB synchronization requirement for 33.3us and 200us CP length, provided the WID can be updated to include this in the scope. 
Possible interruption or delay due to numerology switching
On an feMBMS carrier, there could be numerology switching between adjacent subframes. For example, UE may receive MBMS in subframe n with 1.25kHz SCS, while in subframe (n+1) receive unicast service with 15kHz SCS. RAN4 has studied this aspect in RAN4#82bis, for example in [3], and come to the common understanding that there should be no interruption or delay caused by numerology switching. 
We also share the same view as [3], that as there is no RF change in the receiver, there should be no interruption; and UE should have different FFT implementations for different numerologies such that no delay would be caused in receiving the subframe following a numerology change.  
Proposal 2 : No UE interruption or delay is allowed for numerology switching on an feMBMS carrier.
Measurement requirements for mixed feMBMS carrier

According to 36.300, a mixed feMBMS is defined as 

	An feMBMS/Unicast-mixed cell is an MBMS/Unicast-mixed cell that operates with at least one of the following:

- subframes 4 or 9 configured as MBSFN subframes

- subframes that may not contain unicast control region

the feMBMS/Unicast cell cannot be used as a PCell or PSCell. To provide unicast traffic on non-MBSFN subframes, such cell needs to be configured as an SCell. UEs not supporting Rel-14 FeMBMS are not supported on these cells and camping of such UEs is prevented by using cell barring mechanism of SIB1. Paging for incoming calls is not supported on such cells and system information change notification is provided with L1 signalling.


We think for mixed feMBMS carrier two scenarios need to be considered for measurement requirement

1) The carrier is used by UE as SCC for unicast service. 

In this case, regardless whether UE receives MBMS on the carrier, UE should measure the carrier as an SCC.   

2) The carrier is configured as a measurement object, i.e. to be used as SCC for unicast service 

In this case, regardless whether UE receives MBMS on the carrier, UE should measure the carrier as an inter-frequency carrier

3) The carrier is used by UE for MBMS only. 

In this case, UE should measure the carrier as an intra-frequency carrier.
A single set of requirement can be defined for both scenarios assuming the measurement is always based on the worst case, i.e. only subframe 0 and 5 are available for measurement. For the exact requirements, we can re-use what is defined for TDD UL/DL configuration 0, for which only subframe 0 and 5 are assumed for measurement. 

In last meeting, the question about the requirement applicability was raised [4]. The problem is – when UE should apply the relaxed requirement. It is clearly not desirable if an feMBMS capable UE always apply the relaxed requirement to any carrier frequency, but it should only apply the relaxed requirement for those carriers for which UE gets the knowledge that only subframe 0 and 5 can be assumed for measurement.   
For SCC measurement (scenario 1) or intra-frequency measurement (scenario 3), UE should have read the MBSFN subframe configurations from SIB2 of the cell, so it will know if only subframe 0 and 5 can be assumed for measurement on this carrier or not. However, for inter-frequency measurement (scenario 2), UE may need the indication from the network. 
One option is to include this indication in the measurement configuration. However, we understand that UE can already get this information from the SIB15 of its serving cell with the field of FEMBMS-CarrierFreq-r14. Since BS in MBMS area will typically provide SIB15 to ensure service continuity, the requirement of inter-frequency measurement can be then based on the indication UE gets from SIB15.
Proposal 3: Requirements for mixed feMBMS carrier are defined for intra-frequency measurement, inter-frequency measurement and SCC measurement. 

Proposal 4: If UE is indicated that the carrier is a mixed feMBMS carrier, the measurement requirements for this carrier are re-used from those for UL/DL configuration 0.  

Measurement requirements for dedicated feMBMS carrier
The dedicated feMBMS carrier can be used by UE only for MBMS. In that sense, network will not configure it as a measurement object or SCC, so there is only need to define intra-frequency measurement requirements. For the exact requirements, our view is same as in [4] that they can be similar as current cell reselection requirements. The measurement will be based on CAS, which is transmitted with 40ms periodicity. Some companies proposed [3] that the requirement can be defined assuming 320ms sampling period. However, there was no justification why 320ms is selected, so we may need to discuss the exact number. 
Proposal 5: Requirements for dedicated feMBMS carrier are defined for intra-frequency measurement. The requirements are similar to that for cell reselection and exact numbers are FFS. 

Number of supported carriers in CA and measurement capability
The issue of supported carriers in CA has been also discussed in RAN4#82bis. The basic question is that when UE is receiving MBMS on one carrier, should the number of the carriers UE is capable to support for CA be reduced or not. Based on some offline discussions, our understanding is that MBMS reception is competing resource from unicast, so if the MBMS carrier is part of a supported band combination, the number of the carriers UE is capable to support for CA is reduced. On the other hand, we are not sure if this should be captured in the RAN4 spec, as this impact to CA capability is already there for eMBMS, i.e. the issue is not specific for feMBMS WI. 

Proposal 6: If UE is receiving MBMS on a carrier that is part of a supported band combination, the number of the carriers UE is capable to support for CA is reduced. Whether and how to capture this in the spec is FFS.   
3 Conclusions 

In this paper, provided our views on the open issues for feMBMS RRM requirements.   

Specifically, we have the following proposals.

Proposal 1: RAN4 should define eNB synchronization requirement for 33.3us and 200us CP length, provided the WID can be updated to include this in the scope.
Proposal 2 : No UE interruption or delay is allowed for numerology switching on an feMBMS carrier.
Proposal 3: Requirements for mixed feMBMS carrier are defined for intra-frequency measurement, inter-frequency measurement and SCC measurement. 

Proposal 4: If UE is indicated that the carrier is a mixed feMBMS carrier, the measurement requirements for this carrier are re-used from those for UL/DL configuration 0.  
Proposal 5: Requirements for dedicated feMBMS carrier are defined for intra-frequency measurement. The requirements are similar to that for cell reselection and exact numbers are FFS.
Proposal 6: If UE is receiving MBMS on a carrier that is part of a supported band combination, the number of the carriers UE is capable to support for CA is reduced. Whether and how to capture this in the spec is FFS.   
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