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1. Introduction
In RAN1 #74bis meeting, the following conclusions were reached:
Conclusions:

· Main targets of new measurements: 

· identification of coverage holes

· identification of when cells should be added to / removed from an MBSFN area

· identification of appropriate long-term MCS

· Possible additional aim:

· identification of location of packet loss (i.e. in the RAN or elsewhere)

· determination of application layer FEC rate

· Working Assumption:

· Adopt at least 2 new measurements as follows:

· MBSFN RSRP per MBSFN area

· MBSFN RSRQ or RSRP/(RSSI-RSRP) per MBSFN area

· FFS:

· MBMS error rate per M(T?)CH

· MBMS supportable MCS (collected MBMS CQI) per MBSFN area

· Consideration of possible measurement to identify excess delay is not precluded. 

· Discuss details and definitions at RAN1#75. 

In this contribution, we propose MBSFN radio reception measurements to achieve the above main targets and additional aims, 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, MBMS CQI is also considered a candidate UE measurement. However, it should be clarified what additional benefits it can provide at the cost of UE complexity and logging and reporting overhead. First of all, introducing MBMS CQI makes UE complexity higher. To be specific, in order to determine it, the UE measures desired signal power and interference plus noise power so that it needs to subtract an estimated desired signal from a total received signal. Furthermore, the UE needs to calculate effective SINR, instead of linear average SINR, to reflect frequency selective channel fluctuation. These are additional computation burdens that RSRQ determination does not cause. In addition, since UE determines MBMS CQI in every MBMS CSI reference resource, it causes not only high UE complexity but also too much measurement logging, thus increasing reporting overhead. In our view, MBMS CQI seems to provide too much information for achieving main targets and additional aims that were captured as conclusion in the last meeting.
MBMS BLER is also considered a possible UE measurement. Since application layer level error rate measurements already exist in MDT, it is worth studying how physical layer level error rate, together with AL error rate, can be used to achieve the main targets of new measurements but it seems to be in the working scope of RAN2, rather than RAN1.
According to the above working assumption, one decision point is to select one of MBSFN RSRQ and RSRP/(RSSI-RSRP) as a new measurement. Depending on average method, there could be a few definition of RSRP/(RSSI-RSRP). For example, it can be defined as one of the following definitions:

1. linear average of signal power divided by interference plus noise power, 
2. linear average of signal power divided by linear average of interference plus noise power, 
3. linear average of signal power divided by linear average of total received signal power minus linear average of signal power. 
In fact, there is no difference between reporting the third one and reporting MBSFN RSRQ since it is clear that eNB can derive the third one from MBSFN RSRQ and MBSFN RSRP. As for the first and second definition of RSRP/(RSSI-RSRP), from our understanding, it is not clear what benefits they can provide compared to MBSFN RSRQ in terms of the above main targets and additional aims of new measurements.
Therefore, we propose to introduce MBSFN RSRP and MBSFN RSRQ for MBSFN radio reception measurements.
Proposal 1: Introducing MBSFN RSRP and MBSFN RSRQ is enough 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 determine 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. We prefer the latter since it reflects interference more accurately. For example, MBSFN RSSI based on the latter can reflect CRS interference well.
Proposal 2: MBSFN RSSI should be defined as the linear average of the total received power observed over all OFDM symbols in MBSFN region.

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. Conventionally, it is up to UE implementation which REs within measurement period and bandwidth the UE actually measures to determine RSSI. 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.
Another point worth considering is that indicating frequency time resources for MBSFN RSRP is also useful for eNB to determine proper code rate of FEC at AL (application layer). In fact, coded bits of AL FEC are transmitted over longer period of time compared to PHY FEC. So, for instance, if eNB uses MBSFN RSRP and MBSFN RSRQ to determine code rate of AL FEC and they are measured over only one subframe within measurement period and bandwidth, then the code rate is unlikely to be optimized because the radio metric shows MBSFN channel strength for the one subframe, but not for multiple subframes over which AL FEC coded bits are completely transmitted. Therefore, eNB needs to indicate time resources for MBSFN measurement by taking into account the period of time over which AL FEC coded bits are transmitted.
Proposal 3: the eNB should be able to indicate frequency time resources for MBSFN RSRP and MBSFN RSSI measurement.
3. Conclusion
In this contribution, we discuss suitable MBSFN radio reception measurements and make the following proposals:
Proposal 1: Introducing MBSFN RSRP and MBSFN RSRQ is enough for MBSFN radio reception measurements.
Proposal 2: MBSFN RSSI should be defined as the linear average of the total received power observed over all OFDM symbols in MBSFN region.

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