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1 Introduction
The objective of this WI is to introduce a collection of MBSFN UE measurements with UE geographical location to verify the actual signal reception of MBSFN networks and to support planning and reconfiguration of such networks. The task of RAN1 is to specify radio reception measurements to be collected during 3GPP Minimization of Drive Test (MDT) functionality.  
As this is the first meeting this WI is discussed, we elaborate on the purpose of MBSFN measurements and propose some measurement including associated reference signals.
2 Discussion
2.1 Purpose of MBSFN measurements

MBSFN transmissions can either be noise or interference limited. Noise limited situations, i.e. locations where the MBSFN receive power is too low compared to the noise floor, could be called MBSFN coverage holes. When detecting such coverage holes, more cells that contribute to the MBSFN receive power, if existing, have to be incorporated into the corresponding MBSFN area or, if such cells do not exist, new cells have to be deployed.
Regarding interference, one can see two basically different types of interference in an MBSFN area:

One type, here called intra-MBSFN area interference, is due to too large inter-site-distance in combination with low pathloss to distant sites in the MBSFN area for the given cyclic prefix (CP). In that case, signals received from a faraway eNB, whose signals do not fall within the CP, are not negligible compared to the noise floor. Hence this eNB creates inter-symbol interference (ISI) and inter-carrier interference (ICI). If such interference is dominant, e.g., due to LOS conditions, the network can, e.g., try to change the antenna azimuth or tilt of the interfering cell or to decrease the size of the MBSFN area.

The other type of interference originates from outside the MBMS-area, here called external MBSFN area interference. External MBSFN area interference can be due to neighbor unicast transmissions or MBSFN transmissions of other MBSFN areas. If such interference is dominant, the network could e.g. add guard cells around the MBSFN area or increase the size of the MBSFN area.

The combination of receive power and interference determines the usable modulation and coding scheme (MCS). A measure reflecting such MBSFN signal quality would allow adapting the used MCS to the long-term radio environment of an MBSFN area. 

As one can see from above, for MBSFN signal verification, MBSFN planning and reconfiguration, new MBSFN radio measurements should allow estimating MBSFN receive power and interference for the purpose of coverage hole detection and long-term MCS adaptation. For further MBSFN area optimization, it would be desired to distinguish between intra-MBSFN area interference and external MBSFN area interference.
2.2 MBSFN measurements

In this section we discuss further which measurements are useful for fulfilling the purpose of verification, planning and reconfiguration. Measurements could directly be performed on the MBSFN reference signal (port 4) that is also transmitted in an SFN manner. Alternatively, an indirect method can be used, where the SFN gain is achieved by a combination of multiple reports. This is applicable when CRS (port 0/1) is used and e.g. multiple RSRP reports are combined. Here we discuss the pros and cons for each of these alternatives:   
2.2.1 MBSFN Reference Signals (port 4)
Since port 4 is used for MTCH demodulation, it is somehow natural to use it for measurements for this service. MBSFN RSRP measurements can be useful to reveal coverage problems. MBSFN RSRQ and RSRP in combination can be useful to reveal problems with interference. However, it is not straightforward to differentiate between intra- and external MBSFN area interference. In order to differentiate intra- and external MBSFN area interference one could configure different MBSFN areas and collect reports for each configuration. However, frequent MBSFN area reconfigurations do not seem very appealing. 

For the purpose of long-term MCS adaptation one could reuse the unicast principle of reporting a CQI, which represents the highest MCS supported by the UE under the assumption of a given BLER. With unicast transmissions, the BLER determines the number of retransmissions needed, however, with MBSFN transmissions the BLER determines the code rate of the application layer FEC (or vice versa), which is another configuration parameter. So a CQI reporting assuming a fixed BLER seems not appropriate.  
2.2.2 Cell-specific Reference Signals (port 0/1)
RSRP and RSRQ measurements for CRS (port 0) are already defined and are available in the MDT feedback framework as well as the physical cell ID and location information (GNSS if available). The SFN gain can then be achieved by a combination of multiple reports. In this way, coverage holes and areas of high external MBSFN area interference can be identified. However, with CRS RSRP/RSRQ alone is not possible to estimate intra-MBSFN area interference. 

3 Conclusions

New MBSFN radio measurements should allow estimating MBSFN receive power and interference as well as to distinguish between intra-MBSFN area interference and external MBSFN area interference. Straightforward MBSFN RSRP and MBSFN RSRQ can be useful to reveal coverage and interference problems, however, it is not straightforward to differentiate between intra- and external MBSFN area interference. Conventional CQI reporting seems inappropriate due to fixed BLER assumptions. Hence we propose the following:
Proposal: MBSFN radio measurements should allow estimating MBSFN receive power, interference and appropriate MCS levels as well as to distinguish between intra-MBSFN area interference and external MBSFN area interference 
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