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1 Introduction
In this contribution we provide detailed definitions of the new MBSFN radio measurements that we discuss and propose in our accompanying contribution [1].

2 MBSFN radio measurement definitions
2.1 MBSFN RSRP and MBSFN RSRQ 
MBSFN RSRP and RSRQ should be defined according to the CRS RSRP and CRS RSRQ in [2]. Hence in the following 2 subsections we propose MBSFN RSRP and MBSFN RSRQ definitions, where the difference to the CRS RSRP and CRS RSRQ are highlighted.
2.1.1 MBSFN Reference Signal Received Power (MBSFN RSRP)
	Definition
	MBSFN Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific MBSFN reference signals within the considered measurement frequency bandwidth.

For MBSFN RSRP determination the cell-specific MBSFN reference signals R0 R4 according TS 36.211 [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.
The reference point for the MBSFN RSRP 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 MBSFN RSRP of any of the individual diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,
FFS: RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

FFS: RRC_CONNECTED inter-frequency


Note1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine MBSFN RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.

2.1.2 MBSFN Reference Signal Received Quality (MBSFN RSRQ)  
	Definition
	MBSFN Reference Signal Received Quality (RSRQ) is defined as the ratio N× MBSFN RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0 4, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. If higher-layer signalling indicates certain subframes for performing RSRQ measurements, then RSSI is measured over all OFDM symbols in the indicated subframes.
The reference point for the MBSFN RSRQ 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 MBSFN RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,
FFS: RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

FFS: RRC_CONNECTED inter-frequency


2.2 MBSFN Transport Block Error Rate per MCH (MBSFN BLER)  
The objective of the BLER measurement is to measure the ratio of PHY layer transport blocks (TBs) that are erroneously decoded compared to all PHY layer TBs received. The measurement should consider all TBs containing MTCHs of a given MCH, which all use the same data MCS. Note that this includes TBs in which MTCH and MCCH or MTCH and MSI are multiplexed in a single subframe and which then uses the signaling MCS of that MCH. A BLER definition is proposed as follows:

	Definition
	The MBSFN Transport Block Error Rate 
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refers to the ith MCH of the MBSFN area,
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refers to the time period during which the measurement is performed,
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refers to the number of transport blocks (TBs) containing one or more MTCHs of MCH(i) which were not correctly decoded within the time period 
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refers to the number of TBs containing one or more MTCHs of MCH(i) which were correctly decoded within the time period 
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Note that the measurement should consider all TBs containing MTCHs of an MCH, including TBs in which MTCH and MCCH or MTCH and MSI are multiplexed.

	Applicable for
	RRC_IDLE intra-frequency,
FFS: RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

FFS: RRC_CONNECTED inter-frequency


3 Conclusions

In this contribution we provided detailed definitions of the new MBSFN radio measurements that we discuss and propose in our accompanying contribution [1].
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