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1
Introduction
At RAN#60, a new WI on “Further MBMS Operations Support for E-UTRAN” [1] has been approved, with the intention 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 discuss general considerations as well as suitable MBSFN radio reception measurement(s) to support this operation.
2
Discussion
Based at the WID in [1] and the RAN#61 input document describing the rationale behind the WI proposal in [2], the intention is to enable physical layer signal strength/signal quality measurements of MBSFN transmissions. 
Basically two MBSFN transmission specific signals are present on physical layer, the PMCH (Physical Multicast Channel) itself as well as the MBSFN RS (port 4) used for PMCH demodulation. Basically any kind of physical layer measurements with respect to MBMS traffic would have to be related to these two DL signals.

Observation1: Physical layer MBSFN specific measurements can only be based on MBSFN RS as well as the PMCH itself.

A UE will only be able to make PHY measurements from PMCH or MBSFN RS, if these are currently transmitted from the network and the UE itself is aware that these signals are present. Looking at PMCH overall, we can distinguish between several levels of knowledge if PMCH and the related RS are present: 

· MCCH (Multicast Control Channel) carried on PMCH: is present with a configurable periodicity of 320 to 2560ms (SIB 13 configured)
· MSI (MCH Scheduling Information) carried on PMCH: is present with a configurable periodicity of 80 to 10240ms, the configuration of MSI is carried on MCCH
· MTCH (Multicast Traffic Channel) carried on PMCH: is present in MBSFN subframes depending on the scheduling information carried on MSI. 
Depending on the required accuracy & periodicity measurements of PMCH carrying MCCH and/or MSI might sufficient as such. If the measurement should be related to MTCH or even some specific MTCH, measurements could only be done based on the correct decoding of MCCH & MSI. Some clarification will be needed here in order to efficiently proceed on this issue in RAN1. Moreover, RAN4 will have to define related UE performance requirements depending on the envisioned measurement(s). Therefore, it would be good to include also RAN4 in the related investigations to be carried out in RAN1.
Observation 2: Clarifications are needed on the minimum measurement periodicity as well as if MTCH specific measurements are required. RAN4 should be kept in the loop already in an early stage in order to guarantee feasible MBSFN PHY measurements and related performance requirements, which can be reasonably defined and tested.
MBMS reception is an (optional) UE capability. Therefore, non-MBMS capable UEs will not be active in MBSFN reception and will not be able to perform physical layer MBSFN measurements. Therefore, the potential Rel-12 MBMS operation support could be directly linked to the MBMS UE capability for Rel. 12 terminals. 

Observation 3: Only MBMS capable UEs will be able to perform physical layer MBSFN specific measurements.
Observation 4: The physical layer MBSFN specific measurement support might be linked to the MBMS capability of Rel. 12 UEs.

Let us now focus on a UE that is aware of PMCH & MBSFN reference RS being present in the MBSFN region of a specific DL subframe. As noted earlier, the intention is to provide physical layer MBSFN measurements representing “signal strength” or “signal quality” of the MBSFN transmission.
In case of PDSCH, RSRP and RSRQ are used to describe the signal quality assuming PDSCH is transmitted from a single cell. Therefore, one rather straightforward approach might be to define similar measurement quantities also for the case of MBSFN transmissions by simply using MBSFN RS (port 4) instead of CRS (port 0/1) in case of the RSRP definition as well as only using the OFDM symbols in the MBSFN region to derive the “MBSFN RSSI”. 
Other measurements as PMCH BLER/BER etc. could be thought of as well, but such PHY measurement quantities might not be that clear/easy to interpret by the network and might be therefore not well suited for the intended MBSFN operational planning, adaptation and reconfiguration. 
4
Conclusion

In this contribution we discussed UE based physical layer measurements of MBSFN transmission. Based on the general discussions on the possibilities for a UE to make such measurements the following observations are made:
· Observation1: Physical layer MBSFN specific measurements can only be based on MBSFN RS as well as the PMCH itself.
· Observation 2: Clarifications are needed on the minimum measurement periodicity as well as if MTCH specific measurements are required. RAN4 should be kept in the loop already in an early stage in order to guarantee feasible MBSFN PHY measurements and related performance requirements, which can be reasonably defined and tested.

· Observation 3: Only MBMS capable UEs will be able to perform physical layer MBSFN specific measurements.
· Observation 4: The physical layer MBSFN specific measurement support might be linked to the MBMS capability of Rel. 12 UEs.
In addition, we presented some initial considerations on the applicability of RSRP & RSRQ type of measurements in subframes carrying PMCH. 
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