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1 Introduction
Work item, Further MBMS operations support for E-UTRAN was approved [1]. 
The objectives of the work item are 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 provide candidate physical layer measurement to be collected by MDT functionality for verification of MBSFN actual signal reception.
2 Candidate for physical layer measurement for verification of MBSFN actual signal reception
2.1 RSRP/RSRQ of MBSFN RS
One possible physical layer measurement would be received power and/or received quality of MBSFN RS. It would be FSS how to define the measurement and whether these measurements can well represent quality of MBSFN signal reception [which has similarity to non-coherent JT reception of CoMP operation].
2.2 BLER/Error count of PMCH
Another possible candidate physical layer measurement would be Block Error Rate (BLER) of PMCH or Error count of PMCH (count of unsuccessful decodes of PMCH). 
The merit of BLER measurement of PMCH is that it could directly show the quality of MBSFN signal reception of MBMS services by the UE. And additional RAN4 work would not be required.
BLER of PMCH could be defined as 

Unsuccessful decode count / (successful decode count + unsuccessful decode count)

during a period known to eNB and UE. It is noted that value of the denominator (= total number of PMCH decode count during the period) may vary among UEs depending on their interested MBMS services.
MCS of PMCH can be selected by the network and broadcast to UE [2]. There are two types of MCS as follows:
· signaling_MCS (carried on SIB13),

· data_MCS (carried on MCCH). 
Corresponding IEs are copied in appendix for reference. 
A signaling_MCS is a MCS for each MBSFN area and used for transmission of PMCH reserved for MCCH of the MBSFN area. A data_MCS is a MCS for a set of PMCH(s) configured by PMCH_config and used for transmission of PMCH carrying MTCH but not reserved for MCCH. With these signaling, signaling (MCCH) and data (MTCH) of MBMS can be transmitted with different MCS settings. Therefore it may be beneficial to perform BLER measurement for signaling and data separately.
Regarding PMCHs transmitted with signaling_MCS, they are transmitted with the same MCS setting within a MBSFN area. On the other hand, regarding PMCHs transmitted with data_MCS, PMCHs configured by different PMCH_config may be transmitted with different MCS settings. So it may be preferable to perform BLER measurement among PMCHs configured by the same PMCH_config.
Instead of BLER measurement, unsuccessful decode count of PMCH (i.e. identical to the numerator of the definition of BLER above) during a period known to network and UE might be used, maybe statistically, e.g. by accumulating.
2.3 CQI based on MBSFN RS
CQI based on MBSFN RS also might be considered as a candidate. If CQI of MBSFN RS could be known to network, optimization of MBSFN transmission (or optimization of MCS settings) might be possible. Details are FFS.

3 Conclusion

In this contribution, we discuss some possible candidates for physical layer measurement which could be for verification of MBSFN actual signal reception such as:

· RSRP/RSRQ of MBSFN RS

· BLER/Error count of PMCH

· CQI based on MBSFN RS

We propose RAN1 to take into account these candidates for physical layer measurement.
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5 Appendix

MBSFN-AreaInfoList information element
-- ASN1START

MBSFN-AreaInfoList-r9 ::=


SEQUENCE (SIZE(1..maxMBSFN-Area)) OF MBSFN-AreaInfo-r9

MBSFN-AreaInfo-r9 ::=



SEQUENCE {


mbsfn-AreaId-r9





INTEGER (0..255),


non-MBSFNregionLength



ENUMERATED {s1, s2},


notificationIndicator-r9



INTEGER (0..7),


mcch-Config-r9





SEQUENCE {



mcch-RepetitionPeriod-r9


ENUMERATED {rf32, rf64, rf128, rf256},



mcch-Offset-r9





INTEGER (0..10),



mcch-ModificationPeriod-r9


ENUMERATED {rf512, rf1024},



sf-AllocInfo-r9





BIT STRING (SIZE(6)),



signallingMCS-r9




ENUMERATED {n2, n7, n13, n19}


},


...

}

-- ASN1STOP

–
PMCH-InfoList

The IE PMCH-InfoList specifies configuration of all PMCHs of an MBSFN area. The information provided for an individual PMCH includes the configuration parameters of the sessions that are carried by the concerned PMCH.

PMCH-InfoList information element
-- ASN1START

PMCH-InfoList-r9 ::=



SEQUENCE (SIZE (0..maxPMCH-PerMBSFN)) OF PMCH-Info-r9

PMCH-Info-r9 ::=




SEQUENCE {


pmch-Config-r9





PMCH-Config-r9,


mbms-SessionInfoList-r9


MBMS-SessionInfoList-r9,


...

}

MBMS-SessionInfoList-r9 ::=

SEQUENCE (SIZE (0..maxSessionPerPMCH)) OF MBMS-SessionInfo-r9

MBMS-SessionInfo-r9 ::=


SEQUENCE {


tmgi-r9







TMGI-r9,


sessionId-r9





OCTET STRING (SIZE (1)) 

OPTIONAL, 
-- Need OR


logicalChannelIdentity-r9


INTEGER (0..maxSessionPerPMCH-1),


...

}

PMCH-Config-r9 ::=




SEQUENCE {


sf-AllocEnd-r9





INTEGER (0..1535),


dataMCS-r9






INTEGER (0..28),


mch-SchedulingPeriod-r9


ENUMERATED {











rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},


...

}

TMGI-r9 ::=





SEQUENCE {


plmn-Id-r9






CHOICE {



plmn-Index-r9





INTEGER (1..6),



explicitValue-r9




PLMN-Identity


},


serviceId-r9





OCTET STRING (SIZE (3))

}

-- ASN1STOP


