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1
Introduction
The contribution addresses differences in meaning of availability of MBSFN measurements. The subject has been discussed in the review issue list (RIL) [1] under issue N27 [2], however no conclusive agreements could be reached. 

Therefore we elaborate further how BLER and RSRP/RSRQ measurements availability differentiates and propose to clarify procedures that define these measurements logging and to correct ASN.1 coding appropriately. 
2
MBSFN measurements definitions and requirements
In order to understand the quality of MBMS services being delivered, new MBSFN measurements have been standardized in a framework of “Further MBMS Operations Support for E-UTRAN” Work Item:

· MBSFN Reference Signal Received Power (MBSFN RSRP)

· MBSFN Reference Signal Received Quality (MBSFN RSRQ)
· Multicast Channel Block Error Rate (MCH BLER)

Definitions of the measurements in TS 36.214 [7] specify clearly which resources should be considered for measurements computing:
· MBSFN RSRP is the linear average over the power contributions of the Resource Elements that carry MBSFN reference signals within the considered measurement frequency bandwidth. 
· MBSFN RSRQ depends on RSRP and shall be made over the same set of resource blocks.
· BLER estimation is based on evaluating the CRC of MCH Transport Blocks. The BLER shall be computed over the measurement period as the ratio between the number of received MCH transport blocks resulting in a CRC error and the total number of received MCH transport blocks of an MCH.
In the LS [5] RAN4 further clarified that L1 measurement period “contains at least 5 decoded MBSFN subframes with MCH and the minimum measurement period is [640] ms”. It was noted that the measurement period may exceed configured logging period.
Additionally [7] also defines that the MBSFN measurements (RSRP and/or RSRQ) as well as Multicast channel block error rate (BLER) are made only in subframes and on carriers where the UE is decoding PMCH. The definition of the measurement “availability” shall be agnostic to any measurement implementation option as RAN4 is only specifying the performance requirements for the measurements. RAN4 specifications do not consider the relation between the logging period and the measurement period except the BLER measurement. The measurement period for BLER is the same as logging period. The “side” information for a BLER result indicate how many MCH transport blocks have been received during the measurement/logging period. Hence, the BLER result can be logged every time when PMCH(s) have been decoded. The BLER is reported separately for signalling and data. There can be multiple data BLER results, one for signalling BLER and one for data BLER per each MCS.
Observation 1: Reception of samples for MBSFN measurements is not necessarily regular causing the measurement period of RSRP/RSRQ measurement to be time varying. The BLER measurement has constant measurement period being equal to logging period.
Observation 2: MBSFN BLER measurement results can be logged if one or more PMCH has been decoded during the logging period. BLER result is always associated with the number of received blocks during the measurement (= logging) period.
2
MBSFN measurements logging
In the TS 36.331, section 5.6.8.2 on initiation of measurement results logging, the following is captured for MBSFN measurements handling:

	5.6.8.2
Initiation

While T330 is running, the UE shall:

1>
perform the logging in accordance with the following:

2>
if targetMBSFN-AreaList is included in VarLogMeasConfig: 
3>
if the UE is camping normally on an E-UTRA cell or is connected to E-UTRA and, if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and, if the PCell (in RRC_CONNECTED) or cell where the UE is camping (in RRC_IDLE) is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:

4>
for MBSFN areas, indicated in targetMBSFN-AreaList, from which the UE is receiving MBMS service: perform MBSFN measurements in accordance with the performance requirements as specified in TS 36.133 [16];
NOTE 1:
When configured to perform MBSFN measurement logging by targetMBSFN-AreaList, the UE is not required to receive additional MBSFN subframes, i.e. logging is based on the subframes corresponding to the MBMS services the UE is receiving. 
4>
perform logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig, but only for those intervals for which MBSFN measurement results are available.


Further, to enable RRC signalling for the measurement results logging, ASN.1 coding defines:

MeasResultMBSFN-r12 ::= 


SEQUENCE {


mbsfn-Area-r12






SEQUENCE {



mbsfn-AreaId-r12





INTEGER(0..255),



carrierFreq-r12






ARFCN-ValueEUTRA-r9

},

rsrpResultMBSFN-r12





RSRP-Range,


rsrqResultMBSFN-r12





MBSFN-RSRQ-Range,

signallingBLER-Result-r12



BLER-Result-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-Result-r12
}

BLER-Result-r12 ::=




SEQUENCE {


bler-r12








BLER-Range-r12,


blocksReceived-r12





BIT STRING (SIZE (11))



}

BLER-Range-r12 ::=





INTEGER(0..31)
Based on TS 36.331 various interpretations may result, even though in any case availability basis applies.  For example, an interpretation may be that MBSFN RSRP/RSRQ should be logged more frequently than MCH BLER measurement results (although the “availability” of BLER seems to be more probable than RSRP/RSRQ as the latter one requires at least 5decoded MBSFN subframes, see the discussion above); if MBSFN RSRP/RSRQ becomes available the UE should always report it based on Mandatory presence of the IEs, while at the same time BLER results are optional to be reported and their availability may be expected to be less frequent. However, the intention presumably have been to make it possible to log one or more of the signalling BLER and/or data BLER (per MCS) results. 
To summarize expectations on UE behaviour in terms of logging the measurements across current RAN2 and RAN4 specification, we present the following Table 1.

Table 1: Availability of MBSFN measurement results 
	Measurement result
	36.331 Procedural text
	36.331 ASN.1
	36.133

	RSRP
	> perform logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig, but only for those intervals for which MBSFN measurement results are available
	Mandatory
	Result achieved during the maximum between [640] ms and the period during which the UE decodes 5 subframes containing PMCH transmissions

	RSRQ
	
	Mandatory
	

	Signalling BLER
	
	Optional
	Result achieved during each MBSFN logging interval (equal to loggingDuration) configured by higher layers

	Data BLER
	
	Optional
	


For a reader, who did not follow the discussion closely, there is an ambiguity on how to interpret the expected UE behaviour. Without referencing all the related 3GPP discussions and agreements it might lead to misleading understanding.

Observation 3: Interpretation of MBSFN measurement availability is unclear purely based on v12.4.0 of TS 36.331.
We note that the underlying understanding should be that logging interval expiry does not determine the availability of measurementsASN.1 coding incorporated in the current version of TS 36.331 does not help to define the functionality in a clear manner. 

Observation 4: Summarizing the discussion above, relevant points for the logging and definition of the “availability of the results” are:
a) BLER results are available at least as often as RSRP/RSRQ results; always when RSRP/RSRQ is logged there is also at least one of the BLER results available
b) The number of decoded PMCH blocks during the logging period can be known from the BLER results and associated count for blocks received
c) The number of blocks received for BLER provides information about the actual measurement period used for the RSRP/RSRQ result, i.e. whether the measurement period has exceeded the logging period
d) New measurement result (either RSRP/RSRQ or BLER) will not be available when no PMCHs have been decoded during the logging period
Based on these points the interpretation of “perform logging” of “MBSFN measurement results” means RSRP/RSRQ results and at least one of the BLER result (including count for blocks received). I.e. there is no case where only RSRP/RSRQ result is logged.
Proposal 1: RAN2 is asked to confirm that whenever RSRP/RSRQ is available and logged there is always at least one of the BLER results available and logged. 
This understanding implies whenever the MBSFN results are available (and something is logged) the RSRP/RSRQ results can be mandatory.

Further, referring to point b) and c) above and the assumption of Prop.1, the MBSFN log will provide sufficient information for MDT RSRP/RSRQ data analysis i.e. the used measurement period can be deduced from block count(s) of the BLER result(s). Hence, the only case when the MBSFN (both RSRP/RSRQ and BLER) results are not available is when no new PMCHs have been decoded during the logging period.
Proposal 2: Clarify the term “availability” stating that the results are available if at least one new sample (PMCH decoded) has been received during the logging period, this is: one transport block for MCH BLER measurement or sufficient amount of subframes measured for MBSFN RSRP or MBSFN RSRQ measurement as defined in TS36.133..
4
Conclusion

In this paper we presented observations and possible shortcomings resulting from current specification of UE logging behaviour of MBSFN measurements.

Observation 1: Reception of samples for MBSFN measurements is not necessarily regular causing the measurement period of RSRP/RSRQ measurement to be time varying. The BLER measurement has constant measurement period being equal to logging period.

Observation 2: MBSFN BLER measurement results can be logged if one or more PMCH has been decoded during the logging period. BLER result is always associated with the number of received blocks during the measurement (= logging) period.

Observation 3: Interpretation of MBSFN measurement availability is unclear purely based on v12.4.0 of TS 36.331.
Observation 4: Summarizing the discussion above, relevant points for the logging and definition of the “availability of the results” are:

a) BLER results are available at least as often as RSRP/RSRQ results; always when RSRP/RSRQ is logged there is also at least one of the BLER results available
b) The number of decoded PMCH blocks during the logging period can be known from the BLER results and associated sample count

c) The number of blocks received for BLER provides information about the measurement period used for the RSRP/RSRQ result, i.e. whether the measurement period has exceeded the logging period

d) New measurement result (either RSRP/RSRQ or BLER) will not be available when no PMCH have been decoded during the logging period
Proposal 1: RAN2 is asked to confirm that whenever RSRP/RSRQ is available and logged there is always at least one of the BLER results available and logged.

Proposal 2: Clarify the term “availability” stating that the results are available if at least one new sample (PMCH decoded) has been received during the logging period, this is: one transport block for MCH BLER measurement or sufficient amount of subframes measured for MBSFN RSRP or MBSFN RSRQ measurement as defined in TS36.133.
The related CR is provided in [8].
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