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1 Introduction
RAN#61 [1] approved a Work Item “Further MBMS Operations Support for E-UTRAN” [3] in order to define and specify required measurements for MBSFN with the objectives of RAN1 to define the measurements and RAN2 to specify protocol aspects “utilizing the 3GPP Minimization of Drive Test functionality”.
In this paper we discuss the MBSFN measurements based on the RAN1 definitions and which issues should be considered when defining related MBSFN measurement performance requirements.
2 Discussion
RAN1 has defined measurements to be done for MBSFN [4]. Following section states the definitions of RSRP and RSRQ related to MBSFN measurements and what is needed for RAN4 would be to define UE requirements for MBSFN measurements.
In the following sections, we highlight some topics related to the particular MBSFN measurement that we see needs to discussed in more details in RAN4.
RSRP and RSRQ definitions
Before going into the discussion we first list the RAN1 definitions for the MBSFN measurements:

RSRP measurement:

	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]


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.

Note 3: The measurement is made only in subframes and on carriers where the UE is decoding PMCH.

RSRQ measurement:

	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]


Note 1: The measurement is made only in subframes and on carriers where the UE is decoding PMCH.

MBSFN Measurements Applicability
The defined MBSFN definitions currently states that they applicable for the following cases:
· [RRC_IDLE intra-frequency]
· [RRC_IDLE inter-frequency]
· [RRC_CONNECTED intra-frequency]
· [RRC_CONNECTED inter-frequency]
While Note 1 states that the MBSFN measurements are only to be conducted where UE is decoding PMCH from a cell. As the UE only required to receive data from serving cell the applicability of the MBSFN measurements above should be corrected such that MBSFN measurements apply for the following measurement requirements:

· RRC_IDLE intra-frequency

· RRC_CONNECTED intra-frequency

Proposal 1: Discuss whether MBSFN measurement are applicable only for intra-frequency RRC_IDLE and RRC_CONNECTED or also for inter-frequency.

Once RAN4 can agree how the measurements requirements should be defined, an LS should be sent to RAN1 and RAN2.
RSRP and RSRQ Value Ranges
Looking at the RSRP and RSRQ definitions we observe following key issues:
1. MBSFN RSRP is measured on the resource elements that carry MBSFN reference signals

2. MBSFN RSRQ is measured performed only in OFDM symbols containing reference symbols for antenna port 4 i.e. only OFDM symbols carrying MBSFN RS

3. MBSFN measurements are made only in subframes and on carriers where the UE is decoding PMCH

Based on the fact that the MBSFN measurement definitions made in RAN1 are very similar to those already available for existing RSRP and RSRQ measurements (based on the CRS) a first topic to consider would be whether it is reasonable to re-use same value range for RSRP and RSRQ as already defined, or is there a need to consider different ranges? 
From our point of view it seems reasonable to re-use existing RSRP value ranges.
Proposal 2: MBSFN RSRP measurements will re-use existing RSRP value ranges.

For RSRQ, baseline could also be to re-use existing value range. But due to the broadcast style of user data there has been some discussions in RAN1 whether having a different RSRQ range with better dynamic range in certain ranges like in the high RSRQ values. Therefore it may be useful to discuss the RSRQ value range.

Proposal 3: Discuss whether existing RSRQ value range is suitable for MBSFN RSRQ measurements.

MBSFN Measurements in general

The RAN1 MBSFN measurement definitions including both RSRP, RSRQ and BLER states:

Note 1: The measurement is made only in subframes and on carriers where the UE is decoding PMCH.

I.e. the MBSFN measurements are only to be conducted when the UE needs to receive the PMCH. A UE is not necessarily receiving all PMCH and therefore measurements are likely not to be done in all PMCH occasions. MBSFN measurements should only be done from those PMCH occasions from where the UE is decoding data – keeping in mind that not all PMCH has traffic for an MBMS service or MBMS control information that the UE should decode.
BLER measurements

RAN1 has definied definition and applicability for MBSFN BLER measurement:

	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]


Note 1: The measurement is made only in subframes and on carriers where the UE is decoding PMCH.

As for MBSFN RSRP and RSRQ measurement also the MBSFN BLER are only to be conducted when the UE is anyway decoding the PMCH. A UE is not necessarily receiving all PMCH and therefore measurements are likely not to be done in all PMCH occasions. Therefore the MBSFN BLER measurements should only be done from those PMCH occasions from where the UE is decoding – keeping in mind that not all PMCH has traffic for an MBMS service or MBMS control information that the UE should decode.

Additionally RAN4 needs to consider the accuracy requirements related to the MBSFN BLER measurements. It would need to be dicussed how the dynamic allocation of MBSFN traffic should be taken into account when defining the requirements for BLER measurements.
Proposal 4: RAN4 should discuss and decide how the dynamic allocation of MBSFN data should be taken into account in the BLER measurement performance requirements.
Similarly it needs to be discussed how the MBSFN BLER measurement are defined in terms if theminimum amount of BLER samples are not available – e.g. is the BLER measurement measured over longer period.

Proposal 5: RAN4 to discuss how to define the MBSFN BLER measurement period for performance requirements.

3 Conclusions 
In this paper we have discussed the MBSFN measurements based on the RAN1 definitions. We have looked at some considerations related to the MBSFN RSRP and RSRQ definitions applicability, value ranges and some general considerations. Based on those we have listed 4 proposals:

Proposal 1: Discuss and decide on whether MBSFN measurements are applicable only for intra-frequency RRC_IDLE and RRC_CONNECTED or also for inter-frequency.

Proposal 2: MBSFN RSRP can re-use existing RSRP value ranges.

Proposal 3: Discuss whether existing RSRQ value range is suitable for MBSFN RSRQ.

Additionally we have looked on the MBSFN BLER measurement and listed some additional proposals related to the performance requirements:
Proposal 4: RAN4 should discuss and decide how the dynamic allocation of MBSFN data should be taken into account in order to provide a BLER result.

Proposal 5: RAN4 to discuss how to define the MBSFN BLER measurement period for performance requirements.
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