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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.
At RAN1#74bis, initial discussions took place with the following observations & working assumptions recorded in the minutes [2]:

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 discuss suitable MBSFN radio reception measurement(s) to support this operation.
2
Discussion
Before discussing the details on the MBSFN measurement options, there is a need to clarify the applicability of such measurements. 
2.1 General MBSFN measurement considerations

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 can be only linked to the MBMS UE capability for Rel. 12 terminals. Also, an eMBMS capable UE may not be active in MBMS reception and therefore it would normally not need to monitor PMCH including MCCH, MSI and M(T)CHs and create channel estimates based on MBSFN RS. Any kind of MBSFN MDT type of measurements for UEs not active in eMBMS operation would increase their power consumption (especially in RRC_IDLE mode) and in that case, it doesn’t make sense to require this UE to perform physical layer MBSFN measurements all over. In addition, any kind of MBSFN service specific measurement on specific M(T)CHs directly (as e.g. BLER discussed during RAN1#74bis) is to be restricted to UEs which would monitor the service anyhow. This means, a UE should not be required to decode some M(T)CH just for the sake of providing related measurements in order to prevent excessive, unnecessary UE power consumption for the UE. 
Observation 1: Only MBMS capable UEs will be able to perform physical layer MBSFN specific measurements.
Observation 2: The physical layer MBSFN specific measurement support can only be linked to the MBMS capability of Rel. 12 UEs.

Proposal 1: Only MBMS capable UEs active in monitoring PMCH due to end-user interest can be expected to perform and report physical layer MBSFN measurements.
Proposal 2: Only MBMS capable UEs actively trying to receive some M(T)CH due to end-user interest can be expected to provide M(T)CH specific measurements (as packet loss or BLER).

RAN1 is clearly in charge of specifying the new potential MBSFN measurements – but 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 in an early phase to guarantee the definition of measurements that enable suitable UE performance requirements and related test cases.
Proposal 3: Inform RAN4 on the RAN1 related progress as soon as possible in order to guarantee feasible MBSFN PHY measurements and related performance requirements, which can be reasonably defined and tested.
2.2 Specific MBSFN Measurements

Let us now focus on the specific MBSFN measurements themselves. 
MBSFN RSRP

The RSRP is a well understood measurement for mobility purposes and, as indicated by several contributions made to RAN1#74bis, can be very well used to identify coverage holes, and the MBSFN RS can be used to provide such MBSFN RSRP without requiring UE to decode PMCH. Hence, MBSFN RSRP can be specific to an MBSFN area (in contrast to being specific for instance to a specific MTCH).  
Observation 3: MBSFN RSRP is a reasonable measure to identify MBSFN coverage holes.

MBSFN RSRQ vs. MBSFN ‘SINR’
As discussed during RAN1#74bis, signal quality measurements could be provided by RSRQ or a similar measurement representing some average ‘SINR’ type of measurement (e.g. RSRP/[RSSI-RSRP] as also noted in the discussions). 
The effort for the UE to derive these two measurements is basically the same, as both rely on RSRP and RSSI type of measurement as such. The only difference lies in the way the measurement is presented and reported. In higher SINR areas (which could be assumed for MBSFN operation), 5 to 10 dB variation in interference plus noise will not really show up in derived quantized RSRQ. Therefore, a SINR type of measurement is more suited for high SINR MBSFN conditions. On the other hand, RSRQ would achieve a higher measurement accuracy compared to some ‘SINR’ measurement due to the rather strong difference in quantisation of these two signal quality measurements. 
Both of these measurements may be used by the network to identify coverage holes (as RSRP is able to) but in addition the information to reconfigure cells being part of an MBSFN area as well as provide information to the network on long-term MBMS MCS adaptation.
Observation 4: MBSFN RSRQ or SINR is usable for the network to identify coverage holes, provide information for MBSFN area updates as well as long-term MBSFN MCS adaptation. MBSFN SINR type of measurement would be more useful for long-term MBSFN MCS adaptation.
M(T)CH BLER vs. MBSFN CQI

Alternatively, measurements of an M(T)CH BLER and even CQI have been proposed as a measurement representing signal quality. In contrast to RSRQ/’SINR’, these measurements give to the network a direct indication of the supported long-term MBSFN MCS for the related MBSFN long-term link adaptation.
Observation 5: MBSFN CQI or MTCH BLER is usable for the network to get a direct indication on long-term MBSFN MCS adaptation.
CQI measurements and reporting is a key element of LTE PDSCH operation, which defines the supported MCS at a 10% BLER. Different services carried on PMCH/eMBMS might require some different QoS or at least different BLERs as such. Therefore, a CQI definition for a certain BLER would be only directly applicable in case the intended PHY BLER is the same as in the specified MBSFN CQI definition. In contrast, BLER measurements of the M(T)CH would give a direct indication of the BLER of the specific service which enables the network to better adopt its transmission parameters on the BLER needs of different services carried on PMCH. 

The testability of both of these measurements is a bit of a challenge. A BLER measurement taken by the UE will be not easy to test as there is no direct Ack/Nack-type of feedback channel available for PMCH, but one might assume that a UE is able to calculate the rate of unsuccessfully received packets correctly! The situation is by far more complicated for the case of MBSFN CQI. In case a MBSFN CQI definition would again include some target BLER, the same problem with a BLER measurement on eMBMS applies here as well. But in addition for MBSFN CQI, RAN4 would need to define some MBSFN minimum UE CQI performance requirements. And of course, we would need to specify additional reporting to enable a reasonable short time needed for the related testing procedures. 
Based on these discussions, MTCH BLER measurements are preferable to MBSFN CQI in case some additional measurement for the purpose of long-term MBSFN MCS adaptation would be required. However, looking at the discussions above, we don’t see any real benefits of these type of measurements compared to MBSFN ’SINR’ in the terms of useful information for the network to adapt its MBSFN operation. Therefore we suggest:
Proposal 4: Define MBSFN RSRP (details FFS) and MBSFN ‘SINR’ (details FFS) to enable the network to identify coverage holes, provide information for MBSFN area updates as well as long-term MBSFN MCS adaptation in addition to MBSFN RSRP. No other additional MBSFN physical layer measurements are needed. 

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 and proposals are made:
· Observation 1: Only MBMS capable UEs will be able to perform physical layer MBSFN specific measurements.
· Observation 2: The physical layer MBSFN specific measurement support can only be linked to the MBMS capability of Rel. 12 UEs.

· Proposal 1: Only MBMS capable UEs active in monitoring PMCH due to end-user interest can be expected to perform and report physical layer MBSFN measurements.

· Proposal 2: Only MBMS capable UEs actively trying to receive some M(T)CH due to end-user interest can be expected to provide M(T)CH specific measurements (as packet loss or BLER).

· Proposal 3: Inform RAN4 on the RAN1 related progress as soon as possible in order to guarantee feasible MBSFN PHY measurements and related performance requirements, which can be reasonably defined and tested.
During the discussions on the concrete physical layer MBSFN measurement types the following observations have been captured in this document:
· Observation 3: MBSFN RSRP is a reasonable measure to identify MBSFN coverage holes.

· Observation 4: MBSFN RSRQ or SINR is usable for the network to identify coverage holes, provide information for MBSFN area updates as well as long-term MBSFN MCS adaptation. MBSFN SINR type of measurement would be more useful for long-term MBSFN MCS adaptation.
· Observation 5: MBSFN CQI or MTCH BLER is usable for the network to get a direct indication on long-term MBSFN MCS adaptation.
Leading to the overall MBSFN PHY measurement proposal:

· Proposal 4: Define MBSFN RSRP (details FFS) and MBSFN ‘SINR’ (details FFS) to enable the network to identify coverage holes, provide information for MBSFN area updates as well as long-term MBSFN MCS adaptation in addition to MBSFN RSRP. No other additional MBSFN physical layer measurements are needed. 
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