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1 Introduction
The work item “Further MBMS Operations Support” was approved in RAN#61 with the objectives as follows:
· 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.
RAN1’s responsibility is to discuss and decide on the physical layer measurement that can accurately indicate MBSFN signal quality. In this contribution, we present our views on this issue.
2 Physical layer measurement for MBSFN
Physical layer measurements for E-UTRAN that indicate signal quality of a cell as specified in TS 36.214 includes RSRP and RSRQ, which are measured based on CRS of the cell of interest. However, there is currently no standardized physical layer measurement that can be used for indicating the signal quality of MBSFN transmission. Other than UE interest indication for an MBMS service via the MBMS counting procedure, there is no other UE feedback in relation with MBMS services in RAN.
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Figure 1: MBSFN Area [3]
An MBSFN Area consists of a group of cells within an MBSFN Synchronization Area of a network, which are co-ordinated to achieve an MBSFN transmission (Figure 1). In MBSFN transmission, all cells within an MBSFN area contribute to the MBSFN transmission (except for the MBSFN Area Reserved Cells). A cell may be part of one or more MBSFN areas on the same carrier frequency which it advertises in SIB13; and the MBSFN transmissions for different areas from the same cell are time-division-multiplexed. Since the set of cells involved in MBSFN transmissions can be different for different MBSFN areas, it would be of interest for the network to obtain the MBSFN signal quality per MBSFN area. 

Observation 1: MBSFN UE measurement should be performed per MBSFN area.
In general, the UE does not know the identity of the cells that are involved in MBSFN transmission. The UE does not attempt to (and may not be able) read SIB13 of every cell in an MBSFN area. The network based on UE’s RSRP reports of cells and the knowledge of which cells are involved in an MBSFN area might be able to estimate the MBSFN signal quality to some extent but this method is problematic due to the following reasons:
· It is not guaranteed that there will be a RSRP report for each and every cells involved in the same MBSFN transmission.
· CRS-based RSRP measurement accuracy suffers from inter-cell interference that may not exist for MBSFN transmission.  

· Cells may use different power levels for different MBSFN areas, while CRS power is (almost) always a constant.

It seems that a feasible way for network to obtain accurate information of the MBMS signal quality is for the UE to measure directly the MBMS signal quality and report it. An obvious candidate would be RSRP measured on MBSFN RS (port 4). With the density of 18 REs per PRB-pair and full bandwidth transmission, MBSFN RS is capable of providing accurate MBSFN RSRP measurement. 
Observation 2: Measurement on MBSFN RS is the preferred way to obtain accurate MBMS signal quality (MBSFN RSRP). 
Observation 1 and observation 2 means that the UE should be able to separately measure the MBSFN RS of different MBSFN areas.

There are other issues related to the UE capability and detailed operations, e.g. 
1. What is the maximum number of MBSFN areas to be measured by UE?

2. What is the maximum number of MBSFN frequencies to be measured by UE?

3. Should measurement be supported for both RRC idle mode and RRC connected mode? 

4. Whether only MBSFN areas of interest to the UE are measured or the MBSFN areas to be measured can be configured by the eNB?

However, the above issues belong to RAN2 domain and therefore should be discussed in RAN2.
3 Conclusions
In this contribution, we provided our views on the physical layer measurement necessary for supporting MBSFN signal quality collection for further enhancements for MBMS operations support. 

Our observations are as follows:
Observation 1: MBSFN UE measurement should be performed per MBSFN area.
Observation 2: Measurement on MBSFN RS is the preferred way to obtain accurate MBMS signal quality (MBSFN RSRP). 
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