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1 Introduction
In RAN#61, Rel-12 work item on further enhancement of MBMS operation on EUTRAN [1] was agreed.  The objectives of the work item are 

·  Introduce collection of MBSFN UE Measurements with UE geographical location, with the purpose to support the following: 

· Verification of MBSFN actual signal reception

· Support planning and reconfiguration such as 

· MBSFN areas 

· MBMS operation parameters selections Specify MBSFN radio reception measurement(s) to be collected utilizing the 3GPP Minimization of Drive Test (MDT) functionality.
This paper discusses the general aspects of MBMS operations and physical layer measurements required to enhance MBMS operation.  
2 General Aspects of MBMS operation
Configuring an LTE system to support MBMS services with different MBMS areas requires intense manual oin-field tuning and optimization.   When UEs experience degraded MBMS services, the fault detection and diagnosis also need to be done manually.  The network needs to determine whether service degradations are due to network congestion or radio link conditions. Operators could try to recover the missing or erroneous application-layer data by re-transmitting the data as unicast traffic through the PDSCH to each user individually.  However, since the MBMS services are operating n SFN mode, the original MBMS coverage is expected to be better than that of unicast service.   In order for the network to detect and diagnose the causes of MBMS service degradation, MBMS-specific measurements and measurement events are needed to identify the received signal quality and possible cause of degradation in a geographical location.   
MBMS-specific physical layer measurements and triggering events for MDT functionalities are to be defined to verify MBSFN actual signal reception and support planning and reconfiguration of MBMS areas.   An indication of the MBMS service quality of a given MBSFN area can be obtained from a measurement of block error rate of the Multicast Channel (MCH).  An MBMS-specific physical layer measurement to indicate MBSFN received signal quality is the received signal-to-interference ratio of Physical Multicast Channel (PMCH).  Event-triggered MBMS-specific measurements should be specified for UEs to autonomously report the measurements when abnormal conditions occur.   Two potentially useful MBMS-specific measurements for consideration are as follows,

· MCH-BLER – The multicast channel block error rate (MCH-BLER) should be computed separately for each MBSFN area since each MBMS area has its own SFN operation and different interference environment.  MCH-BLER provides the information of number of transport blocks with CRC error within a period of time.     

· PMCH-SIR, likewise measured per MBSFN area, would provide the average PMCH signal quality over a period of time, which would provide an indication of the average radio link quality over the measurement period.    

Trigger Events could be specified for UEs to autonomously report the measurements when a preconfigured condition is met, to reduce the traffic of periodic measurement reports.     

3 Example definitions of some MBMS-specific Physical Layer Measurements
Example definitions of two physical layer measurements, Multicast Channel Block Error Rate (MCH-BLER) and Physical Multicast Channel Signal to Interference ratio (PMCH-SIR), are defined below, for the indication of errors in the transport block decoding and radio link quality respectively.  

Multicast Channel BLER (MCH-BLER)
	Definition
	Multicast channel block error rate (BLER) for a given configured MBSFN area. The BLER estimation shall be based on evaluating the CRC of each MCH transport block after radio link combining. The BLER shall be computed over the measurement period as the ratio between the number of received transport blocks resulting in a CRC error and the number of received MCH transport blocks of a configured MBMS area.



	Applicable for
	RRC_CONNECTED intra-frequency

RRC_IDLE intra-frequency


Physical Multicast Channel SIR (PMCH-SIR)
	Definition
	Physical Multicast Channel Signal-to-interference Ratio (PMCH-SIR) is defined as the ratio of PMCH received signal power and estimated total interference over the measurement period for MBSFN subframes corresponding to a given MBSFN area.   PMCH received signal power is defined as the linear average over the power contributions (in [W]) of the resource elements that carry MBSFN reference signals in configured MBSFN subframes for the same MBSFN area. 

PMCH received signal power comprises the linear average of the total received power (in [W]) of all OFDM symbols containing MBSFN reference signals in the given subframes in MBSFN subframes. The reference point for the PMCH-SIR shall be the antenna connector of the UE.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding PMCH-SIR of any of the individual diversity branches.



	Applicable for
	RRC_CONNECTED intra-frequency

RRC_IDLE intra-frequency


4 Conclusion
We discuss two possible MBMS-specific physical layer UE measurements, MCH-BLER and PMCH-SIR, which could be used to verify the MBSFN received signal quality and specific MBMS service quality of an MBSFN area.   We further propose that RAN2 should consider the introduction of trigger events for the measurements that are adopted.  
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