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1 Introduction
RAN1 has specified three new UE measurements [1] for further MBMS operations support in E-UTRAN:

· MBSFN Reference Signal Received Power (MBSFN RSRP),

· MBSFN Reference Signal Received Quality (MBSFN RSRQ),

· Multicast Channel Block Error Rate (MCH BLER).

The measurements are performed by UEs receiving the MBMS service which may be on a serving as well as on a non-serving cell. In this contribution, we discuss inter-frequency measurements for further MBMS operations support in E-UTRAN.
MBSFN RSRP:
	Definition
	MBSFN Reference signal received power (MBSFN RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry MBSFN reference signals within the considered measurement frequency bandwidth. 

For MBSFN RSRP determination the MBSFN reference signals R4 according TS 36.211 [3] shall be used. 

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,]

[RRC_IDLE inter-frequency,]
[RRC_CONNECTED intra-frequency,] 

[RRC_CONNECTED inter-frequency]


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

MBSFN Carrier Received Signal Strength Indicator (MBSFN carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 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. 

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,]

[RRC_IDLE inter-frequency,]
[RRC_CONNECTED intra-frequency,] 

[RRC_CONNECTED inter-frequency]


MCH BLER:
	Definition
	Multicast channel block error rate (MCH BLER) estimation shall be based on evaluating the CRC of MCH transport blocks. The BLER shall be computed over the measurement period as the ratio between the number of received MCH transport blocks resulting in a CRC error and the total number of received MCH transport blocks of an MCH. The MCH BLER estimation shall only consider MCH transport blocks using the same MCS.

	Applicable for
	[RRC_IDLE intra-frequency,]

[RRC_IDLE inter-frequency,] 

[RRC_CONNECTED intra-frequency,] 

[RRC_CONNECTED inter-frequency]


2 Inter-Frequency MBSFN Measurements
To enable the network to collect sufficient measurement statistics on all carriers, it is essential that inter-frequency MBSFN measurements are supported. 
· Observation: Rel-11 UEs are already required to support MBMS reception on SCell and non-serving cell, which justifies the support of inter-frequency MBSFN measurements also for further MBMS operations support in E-UTRAN.
However, different UE implementations may be envisioned for performing such measurements on a non-serving carrier, which may also vary greatly in their performance. Therefore, the following is important when defining inter-frequency MBSFN measurement requirements:

· MBSFN measurement requirements are met, but also

· UE performance for unicast traffic is not degraded when the UE is performing inter-frequency MBSFN measurements, and
· High UE complexity (e.g., dual receivers) should not be a requirement for supporting inter-frequency MBSFN measurements.

The above are important because some UE implementations may interrupt its operation (both reception and transmission) on the serving carrier due to performing MBSFN measurements on the other carrier, which may result in performance degradation on the serving carrier such as degraded mobility performance, increased dropped call rate, etc.

· Proposal 1: UE performing inter-frequency MBSFN measurements on a non-serving carrier shall not be allowed to interrupt unicast signals transmissions or receptions on the serving carrier.
· Proposal 2: The UE supporting inter-frequency MBSFN measurements and meeting inter-frequency MBSFN measurement requirements should not be required, directly or indirectly, to have a dual receiver.
3 Summary

The following have been observed and proposed in this contribution:

· Observation: Rel-11 UEs are already required to support MBMS reception on SCell and non-serving cell, which justifies the support of inter-frequency MBSFN measurements also for further MBMS operations support in E-UTRAN.
· Proposal 1: UE performing inter-frequency MBSFN measurements on a non-serving carrier shall not be allowed to interrupt unicast signals transmissions or receptions on the serving carrier.
· Proposal 2: The UE supporting inter-frequency MBSFN measurements and meeting inter-frequency MBSFN measurement requirements should not be required, directly or indirectly, to have a dual receiver.
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