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1. Introduction
In RAN4 #71, there was further discussion regarding MBMS BLER metric but agreement cannot be reached due to lack of enough online/offline discussion. Main question to be addressed in determination of MBMS BLER metric is how reliable BLER measurement can be measured and reported to the network when number of received MCH packets can be varying depending on eMBMS scheduling. 
On the other hand, RAN2 made good progress on framework design for MBSFN MDT (minimization of drive test) as summarized in RAN2 LS [1]. We can also see overall RRC signaling for MBSFN MDT in draft CR [2]. It became now critical for RAN4 to conclude on MBMS BLER metric and deliver it to RAN2 for timely completion of core part of WI. 
In this contribution, we will review RAN2 decision on overall MBSFN MDT framework and provide our proposal on MBMS BLER metric. 
2. Review of RAN2 decision
In this section, we will provide review of overall MBSFN MDT framework that was agreed in RAN2 #86 meeting. 

· Rel-12 MDT for MBSFN measurement is defined as extension of Rel-11 logged MDT. In logged MDT, UE is configured for measurement logging by RRC signaling message LoggedMeasurementConfiguration. LoggedMeasurementConfiguration for Rel-12 MBSFN MDT is extension of existing Rel-11 unicast MDT with addition of targetMBSFN-AreaList to inform UE of MBSFN area to perform MBSFN measurement. Also, UEInformationResponse message for MBSFN MDT reporting is extension of UEInformationResponse message for existing unicast MDT. For each logging interval, LogMeasInfo is generated that includes MeasResultMBSFN on top of existing unicast MDT measurement results. Overall framework of existing unicast MDT like trace function, relative time stamp, logging duration and interval and location reporting is reused without modification. 
· A new UE E-UTRA capability bit is defined for MBSFN MDT. If UE supports MBSFN MDT, it should also support Rel-11 MDT for unicast measurement. There can be only one MDT logging configuration in the UE. It is not possible to configure legacy logged MDT and MBSFN MDT simultaneously.
· Logging for MBSFN RSRP, RSRQ and BLER is taken once per logging interval, which is same as legacy MDT. For legacy MDT, logging interval can be 1.28s, 2.56s, 5.12s, 10.24s, 20.48s, 30.72s and 61.44s. Note that there is no separate logging interval for RSRP/RSRQ and BLER and logging interval can be as small as 1.28s. 
· BLER is reported separately for MCCH MCH and MTCH-only MCH. For MCCH MCH, MCS is semi-statically configured by SIB13 and usually robust MCS is used for good signaling coverage. However, for MTCH-only MCH, MCS is dynamically configured by MCCH. There can be multiple PMCH with different MCS and BLER is supposed to be measured separately for each PMCH. Since MCCH repetition period can be 320ms, 640ms, 1280ms and 2560ms, UE can have less than 10 MCCH MCH depending on logging interval and MCCH repetition period configuration. 
Observation 1. Same logging interval is applied for MBMS RSRP/RSRQ measurement and BLER measurement and it could be as small 1.28 s. 

Observation 2. Number of available packets for BLER measurement can be very small depending on logging interval and MCH scheduling. 

3. MBMS BLER metric

In RAN4 #71, two alternative proposals were discussed for MBMS BLER metric [3][4]. Table 1 summarizes main differences between two proposals. 
First, we can observe that proposal 2 is not compliant with RAN2 agreement summarized in section 2 since it is suggesting longer logging interval for BLER measurement. RAN2 agreed to apply single logging interval for all measurement type. UE is supposed to generate measurement for each logging interval. As we observed in section 2, there can be very small number of MBMS packets depending on logging interval and MCH scheduling. If we use BLER metric in proposal 2, UE might end up with reporting coarse BLER all the time due to insufficient MBSFN packets. In our view, providing raw data of {number of received packets, number of packets with CRC error} to the network even when only small number of MBMS packets is available could be beneficial to network optimization. 
Observation 3. BLER metric in proposal 2 is not compliant with RAN2 decision on MBSFN MDT. 

There could be following concern if we choose proposal 1 as MBMS BLER metric. 
· We might have to revise RAN1 definition of MBMS BLER. Revising RAN1 definition would not be a big challenge at this moment since MBMS BLER is a new measurement metric being introduced in Rel-12 specification and thus there would be no legacy implementation impact. However, it would be desirable to avoid it as much as possible. 

· Number of logging bits are significantly increased relative to quantized BLER reporting. Considering that BLER is logged separately for MCCH MCH and MTCH-only MCH, it is necessary to reduce number of logging bits. One way to reduce number of logging bits is to define BLER metric as {number of received packets, quantized BLER}. Bits for number of received packets can be further reduced by using floating point encoding. 
Proposal 1. Define define BLER metric as {quantized BLER, number of received packets}. 
· For BLER quantization, use uniform quantization in log domain shown in table 2 with 5 bit encoding.
· For number of received packets, use floating point encoding with 8 bit mantissa and 3 bit exponent. Maximum number that can be represented with this number format is 255×128=32640.
· Total bits for BLER logging is 16 bits.
Table 1. Summary of alternative BLER metric proposal

	
	Proposal 1 [3]
	Proposal 2 [4]

	BLER metric
	Number of received packets and number of packets with CRC error
	BLER quantization with uneven quantization steps and the conditions for reliable measurement in terms of available MBSFN subframes

	Logging interval
	Same logging interval between RSRP/RSRQ and BLER
	Configure longer logging interval for MBMS BLER than RSRP/RSRQ

	Logging behaviour
	Log {number of received packets, number of packets with CRC error} in every logging interval
	Log BLER in every logging interval. Log in fine resolution when UE has enough MBSFN subframes and in coarse resolution otherwise

	Effect on RAN1 specification
	Need to revise RAN1 definition of MBMS BLER
	No need to revise RAN1 definition of MBMS BLER

	BLER Reliability decision
	Network is responsible
	UE is responsible

	Number of logging bits
	32 bits
	5 bits


Table 2. PMCH BLER quantization

	Level
	BLER (%)
	log (BLER)

	0
	>=50.0
	-0.301

	1
	>=40.645
	-0.391

	2
	>=33.040
	-0.481

	3
	>=26.858
	-0.571

	4
	>=21.833
	-0.661

	5
	>=17.748
	-0.751

	6
	>=14.427
	-0.841

	7
	>=11.728
	-0.931

	8
	>=9.533
	-1.021

	9
	>=7.750
	-1.111

	10
	>=6.300
	-1.201

	11
	>=5.121
	-1.291

	12
	>=4.163
	-1.381

	13
	>=3.384
	-1.471

	14
	>=2.751
	-1.561

	15
	>=2.236
	-1.651

	16
	>=1.818
	-1.740

	17
	>=1.478
	-1.830

	18
	>=1.201
	-1.920

	19
	>=0.976
	-2.010

	20
	>=0.794
	-2.100

	21
	>=0.645
	-2.190

	22
	>=0.524
	-2.280

	23
	>=0.426
	-2.370

	24
	>=0.347
	-2.460

	25
	>=0.282
	-2.550

	26
	>=0.229
	-2.640

	27
	>=0.186
	-2.730

	28
	>=0.151
	-2.820

	29
	>=0.123
	-2.910

	30
	>=0.1
	-3.000

	31
	<0.1
	


4. Conclusions

In this contribution, we provided our proposal on MBMS BLER metric that can be aligned with RAN2 decision on MBSFN MDT. Our observations and proposals are
Observation 1. Same logging interval is applied for MBMS RSRP/RSRQ measurement and BLER measurement and it could be as small 1.28 s. 

Observation 2. Number of available packets for BLER measurement can be very small depending on logging interval and MCH scheduling. 

Observation 3. BLER metric in proposal 2 is not compliant with RAN2 decision on MBSFN MDT. 

Proposal 1. Define define BLER metric as {quantized BLER, number of received packets}. 

· For BLER quantization, use uniform quantization in log domain shown in table 2 with 5 bit encoding.
· For number of received packets, use floating point encoding with 8 bit mantissa and 3 bit exponent. Maximum number that can be represented with this number format is 255×128=32640.
· Total bits for BLER logging is 16 bits.
We recommend taking our proposal into account in discussion for MBMS BLER measurement requirement.
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Appendix

LoggedMeasurementConfiguration message
-- ASN1START

LoggedMeasurementConfiguration-r10 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




loggedMeasurementConfiguration-r10

LoggedMeasurementConfiguration-r10-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

LoggedMeasurementConfiguration-r10-IEs ::= SEQUENCE {




traceReference-r10



TraceReference-r10,


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


tce-Id-r10





OCTET STRING (SIZE (1)),


absoluteTimeInfo-r10


AbsoluteTimeInfo-r10,


areaConfiguration-r10


AreaConfiguration-r10

OPTIONAL,
-- Need OR


loggingDuration-r10



LoggingDuration-r10,


loggingInterval-r10



LoggingInterval-r10,


nonCriticalExtension


LoggedMeasurementConfiguration-v1080-IEs
OPTIONAL

}

LoggedMeasurementConfiguration-v1080-IEs ::= SEQUENCE {


lateNonCriticalExtension-r10
OCTET STRING





OPTIONAL,


nonCriticalExtension


LoggedMeasurementConfiguration-v1130-IEs
OPTIONAL

}

LoggedMeasurementConfiguration-v1130-IEs ::= SEQUENCE {


plmn-IdentityList-r11


PLMN-IdentityList3-r11

OPTIONAL,
-- Need OR


areaConfiguration-v1130


AreaConfiguration-v1130

OPTIONAL,
-- Need OR


nonCriticalExtension


LoggedMeasurementConfiguration-v12xy-IEs
OPTIONAL

}

LoggedMeasurementConfiguration-v12xy-IEs ::= SEQUENCE {


targetMBSFN-AreaList-r12
TargetMBSFN-AreaList-r12
OPTIONAL,
-- Need OR


nonCriticalExtension


SEQUENCE {}




OPTIONAL

}

TargetMBSFN-AreaList-r12 ::= 


SEQUENCE (SIZE (0..8)) OF TargetMBSFN-Area-r12

TargetMBSFN-Area-r12 ::=



SEQUENCE {



mbsfn-AreaId-r12




INTEGER (0..255)

OPTIONAL,
-- Need OR



carrierFreq-r12





ARFCN-ValueEUTRA-r9


}

-- ASN1STOP

UEInformationResponse message
LogMeasReport-r10 ::= 



SEQUENCE {


absoluteTimeStamp-r10



AbsoluteTimeInfo-r10,


traceReference-r10




TraceReference-r10,


traceRecordingSessionRef-r10

OCTET STRING (SIZE (2)),


tce-Id-r10






OCTET STRING (SIZE (1)),


logMeasInfoList-r10




LogMeasInfoList-r10,


logMeasAvailable-r10



ENUMERATED {true}



OPTIONAL,

...
}

LogMeasInfoList-r10 ::= 

SEQUENCE (SIZE (1..maxLogMeasReport-r10)) OF LogMeasInfo-r10
LogMeasInfo-r10 ::= 

SEQUENCE {


locationInfo-r10




LocationInfo-r10

OPTIONAL,


relativeTimeStamp-r10



INTEGER (0..7200),


servCellIdentity-r10



CellGlobalIdEUTRA,


measResultServCell-r10



SEQUENCE {



rsrpResult-r10





RSRP-Range,



rsrqResult-r10





RSRQ-Range


},


measResultNeighCells-r10


SEQUENCE {



measResultListEUTRA-r10



MeasResultList2EUTRA-r9

OPTIONAL,



measResultListUTRA-r10



MeasResultList2UTRA-r9

OPTIONAL,



measResultListGERAN-r10



MeasResultList2GERAN-r10
OPTIONAL,



measResultListCDMA2000-r10


MeasResultList2CDMA2000-r9
OPTIONAL


}
OPTIONAL,


...,


[[
measResultListEUTRA-v1090


MeasResultList2EUTRA-v9e0
OPTIONAL


]],


[[
measResultListMBSFN-r12



MeasResultListMBSFN-r12
OPTIONAL

]]

}

MeasResultListMBSFN-r12 ::= 


SEQUENCE (SIZE (1..8)) OF MeasResultMBSFN-r12
MeasResultMBSFN-r12 ::= 


SEQUENCE {


mbsfn-Area-r12






SEQUENCE {



mbsfn-Area-Id-r12





INTEGER(0..255),



carrierFreq-r12






ARFCN-ValueEUTRA-r9


},


rsrpResultMBSFN-r12





RSRP-Range,


rsrqResultMBSFN-r12





RSRQ-Range,


signallingBLER-Result-r12



BLER-Range-r12



OPTIONAL,


dataBLER-MCH-ResultList-r12



DataBLER-MCH-ResultList-r12
OPTIONAL

}

DataBLER-MCH-ResultList-r12 ::=


SEQUENCE (SIZE (1.. maxPMCH-PerMBSFN)) OF DataBLER-MCH-Result-r12

DataBLER-MCH-Result-r12 ::= 


SEQUENCE {


mch-Index-r12






INTEGER (1..maxPMCH-PerMBSFN),


dataBLER-Result-r12





BLER-Range-r12

}

BLER-Range-r12 ::=





INTEGER(0..31)
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