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1 Introduction
RAN1 has sent LS R1-135919 to RAN2 and RAN4 on the following agreement to support MBMS related measurements for the further MBMS operations support for E-UTRAN Work Item.
For the measurement time and frequency: 

· The measurements are made only in subframes and on carriers where the UE is decoding PMCH

For the measurement definitions

· Adopt MBSFN RSRP per MBSFN area

· Adopt MBSFN RSRQ per MBSFN area

· MBSFN RSSI averaging is over only OFDM symbols carrying MBSFN RS

· Adopt an MCH BLER measurement per MCS per MBSFN area 
Furthermore, RAN1 asked RAN2 to inform RAN1 about the applicability of the measurements for RRC_IDLE and RRC_CONNECTED and to take the above agreements into account in their future work on defining the MDT functionality for further MBMS operations support for E-UTRAN.

This paper discusses the design of MBSFN MDT from RAN2 perspective.
2 MDT Type and Architecture
2.1 MDT type

TS 37.320 defined logged MDT and immediate MDT for RRC_IDLE and RRC_CONNECTED respectively. This is because for unicast, the measurement purpose, measurement objects and measurement reporting mechanisms are different in RRC_IDLE and RRC_CONNECTED. eMBMS is received and measured by UE in RRC_IDLE and CONNECTED in same way. So, the MDT for MBSFN measurements should be common for UE in RRC_IDLE and RRC_CONNECTED. The interval and area of MBSFN measurement are also different from existing logged MDT.
WID RP-131681 describes the purpose of the MBSFN MDT as: “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

”. This means both connected mode and idle mode should be covered by the MBSFN measurement collection, i.e. MDT.
Proposal 1: Defined a RRC state independent new MDT type: MBSFN MDT which is applicable to the idle state and connected state.
2.2 MDT configuration
MBSFN MDT can be configured to UE by either DCCH or MCCH or system information.
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Figure 1: MBSFN MDT Architecture
2.2.1 Option 1: DCCH

eNB configures MBSFN measurement for MBSFN MDT capable UE in RRC_CONNECTED mode.
Required RAN2 standard changes include:

· Either add MBSFN MDT parameters into LoggedMeasurementConfiguration message or define a new RRC message;
· Add new UE radio capability bit into UE-BasedNetwPerfMeasParameters
2.2.2 Option 2: MCCH
As show in Figure 1, MCE configures MBSFN measurement via MCCH channel for both RRC_IDLE UEs and RRC_CONNECTED UEs in the MBSFN area. New UE radio capability bit is not needed for MBSFN MDT configuration. If UE supports MBSFN MDT and received the configuration, it is up to UE implementation and local policy to decide whether to perform MDT. A new MCCH message should be defined for MBSFN measurement configuration. 
2.2.3 Option 3: SIB
The eNB configures MBSFN measurement by a new SIB or new parameters in existing SIB, e.g. SIB13, SIB15. 

When the network wants all UEs (or a large group of UEs) that are decoding PMCH to report MBSFN measurement, MCCH is a more desirable way to send MDT configuration since the network does not need to know UE capability and does not need to send same configuration information to all UEs through DCCH or send same configuration information on all cells in MBSFN area.   Therefore, MCCH option is efficient in signaling cost and has less impact to existing MDT. 
Proposal 2: Configure MBSFN measurement by MCE via MCCH
CCH  to existing logged MDTurement for MBSFN measurement configuration. n, it is upectively.services ent PMCH.in a cell.
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Under MCCH or SIB option, the network may only need a subset of eMBMS UEs or even only one UE to perform MBSFN measurement. There are multiple potential ways to achieve this, e.g.:

· MCE/eNB sends an IMSI mask in MBSFN measurement configuration message. Only the IMSI (or IMSI segment) AND IMSI Mask not equal to 0 UEs need to perform MBSFN measurement. The MCE/eNB may decide which UE(s) to perform MDT measurement per request from OAM.MCE/eNB sends a threshold to UE in MBSFN measurement configuration message. 
· UE generates a random number to compare with this threshold and decide whether to perform the MBSFN measurement

· Restrict the MBSFN measurement on a subset of TMGIs, PMCHs, and/or MBSFN areas.
· For specific UE report, the network can use DCCH based RRC signaling to send UE specific MDT configuration. 

IMSI mask is applicable to both management based MDT and signaling based MDT.
Proposal 3: Use IMSI mask to designate the UEs applicable for MBSFN measurement. The eNB may use DCCH based RRC signaling for for the configuration of signaling based MBSFN MDT.   
2.3 MBSFN measurement reporting
The signaling procedure of existing logged MDT can be reused for MBSFN measurements reporting. On the exact standard changes, there are two options.

2.3.1 Option 1: Dedicated MBSFN measurement indicator

· UE indicates availability of MBSFN measurements by logMBSFNMeasAvailable (new IE) in RRCConnectionSetupComplete, or RRCConnectionReconfigurationComplete, or UEInformationResponse, or RRCConnectionReestablishmentComplete message.
· eNB sends UEInformationRequest with logMBSFNMeasReportReq (new IE) to UE requesting the measurement reports. 
· UE uploads MBSFN measurement report in UEInformationResponse. New parameters for MBSFN measurement shall be added to this message.

2.3.2 Option 2: Sharing indicator with existing logged MDT

· UE indicates availability of MBSFN measurement by existing logMeasAvailable in RRCConnectionSetupComplete, or RRCConnectionReconfigurationComplete, or UEInformationResponse, or RRCConnectionReestablishmentComplete message. UE indicates logMeasAvailable when either MBSFN or logged MDT measurement is available.
· eNB sends UEInformationRequest with logMeasReportReq to UE requesting the measurement reports. 
· UE uploads MBSFN measurement report in UEInformationResponse if SIB13 is broadcasted by the cell and UE has the MBSFN measurement available. New parameters for MBSFN measurement shall be added to this message.
Proposal 4: Reusing the signaling procedure of existing logged MDT for MBSFN measurements reporting. To mitigate standard changes, MBSFN MDT can share logMeasAvailable indicator and logMeasReportReq with logged MDT.
3 Message definition
3.1 MBSFN Measurement Configuration
The MBSFN measurement configuration can be defined as below: 
-- ASN1START

LoggedMBSFNMeasurementConfiguration-r12 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




loggedMBSFNMeasurementConfiguration-r12

LoggedMBSFNMeasurementConfiguration-r12-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

LoggedMBSFNMeasurementConfiguration-r12-IEs ::= SEQUENCE {




traceReference-r10



TraceReference-r10,


traceRecordingSessionRef-r10
OCTET STRING (SIZE (2)),


tce-Id-r10





OCTET STRING (SIZE (1)),


absoluteTimeInfo-r10


AbsoluteTimeInfo-r10,


areaConfiguration-r12


AreaConfiguration-r12

OPTIONAL,
-- Need OR
imsiMask-r12





BIT STRING (SIZE (IMSI-Mask-Size) ) 

OPTIONAL,

loggingDuration-r10



LoggingDuration-r10,


loggingInterval-r10



LoggingInterval-r10,


plmn-IdentityList-r11


PLMN-IdentityList3-r11

OPTIONAL,
-- Need OR


areaConfiguration-v1130


AreaConfiguration-v1130

OPTIONAL,
-- Need OR

nonCriticalExtension


SEQUENCE {}




OPTIONAL
-- Need OP

}

AreaConfiguration-r12
::=

SEQUENCE {

mbmsSAIList





MBMS-SAI-List-r11


OPTIONAL,
areaConfiguration-r10


AreaConfiguration-r10

OPTIONAL,

areaConfiguration-v1130


AreaConfiguration-v1130

OPTIONAL,

}
-- ASN1STOP

3.2 MBMS Measurement Report 
The IEs for MBSFN measurement reporting can be defined as below:
LogMBSFNMeasInfo-r12 ::= 

SEQUENCE {


locationInfo-r10




LocationInfo-r10

OPTIONAL,


relativeTimeStamp-r10



INTEGER (0..7200),


servCellIdentity-r10



CellGlobalIdEUTRA,
mbsfnMeasResult-r12




MBSFN-MeasResult

}


MBSFN-MeasResult ::=


SEQUENCE {


mbsfn-AreaId-r9





INTEGER (0..255),

mbsfnRSRP-r12





RSRP-Range



OPTIONAL,


mbsfnRSRQ-r12





RSRQ-Range



OPTIONAL,


mchBlerList-r12





SEQUENCE OF MCH-BLER
OPTIONAL

}


MCH-BLER
::=




SEQUENCE {


bler






OCTET STRING (SIZE (1)) -- TBD: coding,

MCS







INTEGER (0..28)
,

PMCH-ID






INTEGER
(0, maxPMCH-PerMBSFN – 1)
OPTIONAL

}
LogMBSFNMeasReport-r12 ::= 



SEQUENCE {


absoluteTimeStamp-r10



AbsoluteTimeInfo-r10,


traceReference-r10




TraceReference-r10,


traceRecordingSessionRef-r10

OCTET STRING (SIZE (2)),


tce-Id-r10






OCTET STRING (SIZE (1)),


logMBSFNMeasInfoList-r12


LogMBSFNMeasInfoList-r10,


logMeasAvailable-r10



ENUMERATED {true}



OPTIONAL,

...

}
LogMBSFNMeasInfoList-r12 ::= 

SEQUENCE (SIZE (1..maxLogMBSFNMeasReport-r12)) OF LogMBSFNMeasInfo-r12

UEInformationResponse-v1130-IEs ::= SEQUENCE {


connEstFailReport-r11



ConnEstFailReport-r11


OPTIONAL,


nonCriticalExtension



LogMBSFNMeasReport-r12


OPTIONAL

}

UEInformationResponse-r12 ::= SEQUENCE {


logMBSFNMeasReport-r12



LogMBSFNMeasReport-r12


OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

4 Summary and recommendations
Proposal 1: Defined a RRC state independent new MDT type: MBSFN MDT.
Proposal 2: Configure MBSFN measurement by MCE via MCCH
CCH  to existing logged MDTurement for MBSFN measurement configuration. n, it is upectively.services ent PMCH.in a cell.
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Proposal 3: Use IMSI mask to designate the UEs applicable for MBSFN measurement. The eNB may use DCCH based RRC signaling for for the configuration of signaling based MBSFN MDT.

Proposal 4: Reusing the signaling procedure of existing logged MDT for MBSFN measurements reporting. To mitigate standard changes, MBSFN MDT can share logMeasAvailable indicator and logMeasReportReq with logged MDT.
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