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1 Introduction
The Work Item “Further MBMS Operations Support for E-UTRAN” [3] was approved 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 RSRP and RSRQ measurements based on the RAN1 definitions and the discussions in last meeting [6 - 10] and take a further detailed look at the UE requirements. We also discuss topics related to support of inter-frequency MBSFN measurements and generic baseline for MBSFN measurement performance requirements.
2 Discussion
RAN1 has defined MBSFN measurements in [4]. Following sections discuss the need for UE support of inter-frequency MBSFN measurements as well as UE MBSFN measurement performance requirements their relation to the current UE state. 
Additionally we also shortly discuss the RSRP and RSRQ value range as in our former paper [8].
MBSFN Measurements Applicability
The defined MBSFN definitions in [4] currently states that the MBSFN measurements are possibly applicable for the following cases:
· [RRC_IDLE intra-frequency]
· [RRC_IDLE inter-frequency]
· [RRC_CONNECTED intra-frequency]
· [RRC_CONNECTED inter-frequency]
It is also said in [4] in Note 1 that MBSFN measurements are only to be conducted when and where the UE is decoding PMCH. A is only UE required to receive data from serving cell (although this in MBMS case may be a combined signal from cells on other carrier than serving). There are no UE requirements stating that the UE shall support reception from non-serving inter-frequency cell and therefore we believe that the applicability of the MBSFN measurements should be applicable only for intra-frequency case. We therefore propose that the definition in [4] should be updated to reflect this. I.e. we propose that [4] should be updated such that MBSFN measurements apply for the following measurement requirements:

· RRC_IDLE intra-frequency

· RRC_CONNECTED intra-frequency

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

Once RAN4 can agree how the measurements requirements should be defined, and if RAN4 decides that MBSFN measurements are only to be performed for intra-frequency case, an LS should be sent to RAN1 and RAN2.
Generic MBSFN Measurement requirements
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 decode the PMCH. A UE is not necessarily required to decode all PMCH and therefore would the UE not necessarily be required to measure in all PMCH occurrences. MBSFN measurement requirements should be based on the requirements related to those PMCH decoding occasions from where the UE is required to receive PMCH and/or decoding data – keeping in mind that not all PMCH has traffic for an MBMS service or MBMS control information that the UE should decode.

MBMS is received by UE’s in both RRC Connected and RRC Idle mode. Reception of MBMS data is as such independent from the current UE state. Therefore we propose that the MBSFN measurement requirements should also reflect this – i.e. the MBSFN measurement requirements should be defined commonly for idle and connected mode and thereby not depending on the UE RRC state.
Proposal 2: Only one set of MBSFN measurement requirements would be needed and these would be common for both UE RRC states.

As discussed the MBSFN measurement requirements should use the decoding requirements for MBMS as baseline which is also the approach used when defining non-MBSFN measurement requirements. In line with the non-MBSFN measurement requirements used in existing requirements we propose that also the MBSFN measurement requirements should be based on the MBMS decoding requirements.

Proposal 3: MBSFN measurement requirements shall be based on MBMS decoding requirements.

RAN4 should discuss the MBMS decoding requirements in order to establish the baseline for setting the minimum requirements for MBSFN measurements. According to [1] the UE MCCH acquisition requirements are:
A UE that is receiving an MBMS service shall acquire the MCCH information from the start of each modification period. A UE that is not receiving an MBMS service, as well as UEs that are receiving an MBMS service but potentially interested to receive other services not started yet in another MBSFN area, shall verify that the stored MCCH information remains valid by attempting to find the MCCH information change notification at least notificationRepetitionCoeff times during the modification period of the applicable MCCH(s), if no MCCH information change notification is received.
And this could be used as baseline when discussing the MBSFN measurement requirements. When discussing the MBSFN measurement requirements RAN4 should discuss whether the MBSFN requirements should be different based on whether the UE is receiving MBMS data or not.
Proposal 4: RAN4 should decide whether there should be different MBSFN measurements requirements for when UE is actively receiving MBMS and when UE is only monitoring.

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 5: 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 6: Discuss whether existing RSRQ value range is suitable for MBSFN RSRQ measurements.

3 Conclusions

In this paper we have discussed some further details of the MBSFN measurements. We have looked at some considerations related to the MBSFN RSRP and RSRQ definitions applicability and some generic MBSFN measurement requirements which we think should be discussed and agreed in RAN4. Additionally we discuss the value ranges for MBSFN RSRP and RSRQ. Based on the discussion we have listed 6 proposals:

Proposal 1: Discuss and decide whether MBSFN measurement are applicable only for intra-frequency RRC_IDLE and RRC_CONNECTED or also for inter-frequency RRC_IDLE and RRC_CONNECTED.
Proposal 2: Only one set of MBSFN measurement requirements would be needed and these would be common for both UE RRC states.

Proposal 3: MBSFN measurement requirements shall be based on MBMS decoding requirements.

Proposal 4: RAN4 should decide whether there should be different MBSFN measurements requirements for when UE is actively receiving MBMS and when UE is only monitoring.

Proposal 5: MBSFN RSRP measurements will re-use existing RSRP value ranges.

Proposal 6: Discuss whether existing RSRQ value range is suitable for MBSFN RSRQ measurements.
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