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1. Introduction
In the last RAN plenary meeting, it was agreed that RAN 1 starts a new work item on MBSFN UE measurement from this meeting. The following is the objectives of the work item [1]:
The objectives of the work item are to 

· 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.

In this contribution, we propose MBSFN radio reception measurements to support verification of MBSFN actual signal reception, planning and reconfiguration, and discuss detail consideration points on the measurement resources.
2. Discussion
MBSFN radio reception measurements need to be introduced to verify MBSFN actual signal reception at the network side and then to conduct MBSFN network planning and reconfiguration with minimizing drive tests. One of simply ways to fulfill this need is to introduce UE measurements, similar to some RRM measurements such as RSRP and RSRQ but based on MBSFN RS. This seems a natural and straightforward method for MBSFN UE measurements based on the current method of UE measurements. In addition to Quality of Experience (QoE) parameters which can be reported according to the current specification, these new radio metrics can provide enough information on MBSFN reception performance.
For more accurate radio level metric, MBSFN demodulation SNR is also considered a candidate UE measurement. However, in our view, MBSFN demodulation SNR is less appropriate than MBSFN RSRP and MBSFN RSRQ for the following reasons. First of all, since the reference point for the SNR metric is not the antenna connector of the UE, it can depend on UE implementation so that it could not be a stable metric. For example, if a UE is equipped with a high performance receiver it reports the higher SNR than another UE with low performance one even if they are located at the same spot. Also, introducing the SNR metric makes UE complexity higher. To be specific, to determine the SNR metric, the UE measures interference plus noise power so that it should subtract an estimated desired signal from a total received signal. This is an additional computation burden that RSSI determination does not cause.
Therefore, we propose to introduce MBSFN RSRP and MBSFN RSRQ for MBSFN radio reception measurements. 
Proposal 1: MBSFN RSRP and MBSFN RSRQ should be introduced for MBSFN radio reception measurements. 
For MBSFN RSRP determination, UE averages over the power contributions of the resource elements that carry MBSFN RS within measurement frequency bandwidth and subframes. On the other hand, for MBSFN RSRQ determination which is defined by the ratio MBSFN RSRP/MBSFN RSSI, we need to study which RE the UE uses to determine the MBSFN RSSI. One straightforward way is to use OFDM symbols containing reference symbols for antenna port 4 and the other way is to use all symbols in MBSFN region. 
Proposal 2: which OFDM symbols the UE uses to determine MBSFN RSSI should be studied.
As for the frequency bandwidth and subframes in which MBSFN RSSI is measured, we see the need of introducing a measurement window to report meaningful MBSFN radio metrics by taking into account time and frequency domain interference fluctuation. According to current technical specification [2], the number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled. Also, RSRP and RSSI is determined over the same set of resource blocks when RSRQ is determined. However, if the number of resource elements for MBSFN RSSI measurement is left up to the UE implementation in the same way as conventional RSSI, then MBSFN RSSI could not reflect interference power adequately. That is because the test requirement alone does not guarantee that MBSFN RSSI is measured for enough time duration and RBs to overcome such interference fluctuation.
Hence, we propose to indicate frequency time resources for MBSFN RSSI measurement so that the UE can report RSRQ in which RSSI is averaged over enough subframes and RBs to be liberated from the interference fluctuation effect.

 Proposal 3: the eNB should be able to indicate frequency time resources for MBSFN RSSI measurement.
3. Conclusion
In this contribution, we discuss suitable MBSFN radio reception measurements and make the following proposals:
Proposal 1: MBSFN RSRP and MBSFN RSRQ should be introduced for MBSFN radio reception measurements. 
Proposal 2: which OFDM symbols the UE uses to determine MBSFN RSSI should be studied.

Proposal 3: the eNB should be able to indicate frequency time resources for MBSFN RSSI measurement.
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