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1 Introduction

At RAN2#81bis, we presented in [1] a problem on MBMS in case Multi-frequency Band Indicator (MFBI) feature is used. In this document we provide some further aspects based on comments received.

2 Discussion
In [1], we claimed it was not clear how the MBMS-SAI-InterFreqList in SIB15 is composed to support the MFBI feature. 
–
SystemInformationBlockType15

The IE SystemInformationBlockType15 contains the MBMS Service Area Identities (SAI) of the current and/ or neighbouring carrier frequencies.

SystemInformationBlockType15 information element
-- ASN1START

SystemInformationBlockType15-r11 ::=
SEQUENCE {


mbms-SAI-IntraFreq-r11




MBMS-SAI-List-r11



OPTIONAL,
-- Need OR


mbms-SAI-InterFreqList-r11



MBMS-SAI-InterFreqList-r11

OPTIONAL,
-- Need OR


lateNonCriticalExtension



OCTET STRING




OPTIONAL,
-- Need OP


...

}

MBMS-SAI-List-r11 ::=




SEQUENCE (SIZE (1..maxSAI-MBMS-r11)) OF MBMS-SAI-r11

MBMS-SAI-r11 ::=





INTEGER (0..65535)

MBMS-SAI-InterFreqList-r11 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MBMS-SAI-InterFreq-r11

MBMS-SAI-InterFreq-r11 ::=



SEQUENCE {


dl-CarrierFreq-r11





ARFCN-ValueEUTRA-r9,

mbms-SAI-List-r11





MBMS-SAI-List-r11

}

-- ASN1STOP

	SystemInformationBlockType15 field descriptions

	mbms-SAI-InterFreqList

Contains a list of neighboring frequencies that provide MBMS services and the corresponding MBMS SAIs.

	mbms-SAI-IntraFreq

Contains the list of MBMS SAIs for the current frequency.

	mbms-SAI-List

Contains a list of MBMS SAIs for a specific frequency.


Without impacting ASN.1, there seems to be two possibilities:

1) SIB15 is populated with one MBMS-SAI-InterFreq-r11 instance per overlapping band.
2) MBFI UE is able to understand EARFCN of non-supported overlapping bands in SIB15

Since the first alternative consumes additional BCH capacity (8 bits per SAI, 18 bits per EARFCN), our preference is to agree on the second alternative. This is also following the existing principle that UE is able to understand EARFCNs of non-supported bands when signalled in system information. 
Proposal 1 MFBI UE that supports MBMS understands EARFCNs in SIB15 of overlapping frequency bands.
It has earlier been claimed that this proposal would give less control to eNB, since eNB would not be able to prevent MBMS service continuity of UEs supporting only certain overlapping bands. We note that this should not be a problem, since only UEs supporting at least one of the bands indicated in SIB1 will access the cell and indicate MBMS interest.
2.1.1 Carrier frequency in MBMSInterestIndication
Since (as discussed in previous section) MFBI-UE understands EARFCNs in SIB15 of frequency bands that UE might not support, it seems relevant to clarify that the MBMS frequencies (EARFCNs) that UE indicates in MBMSInterestIndication are the SIB15-signalled EARFCNs.
–
MBMSInterestIndication

The MBMSInterestIndication message is used to inform E-UTRAN that the UE is receiving/ interested to receive or no longer receiving/ interested to receive MBMS via an MRB.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

MBMSInterestIndication message
-- ASN1START

MBMSInterestIndication-r11 ::=

SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {



interestIndication-r11



MBMSInterestIndication-r11-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

MBMSInterestIndication-r11-IEs ::=
SEQUENCE {


mbms-FreqList-r11




CarrierFreqListMBMS-r11


OPTIONAL,

mbms-Priority-r11




ENUMERATED {true}



OPTIONAL,


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP
	MBMSInterestIndication field descriptions

	mbms-FreqList

List of MBMS frequencies on which the UE is receiving or interested to receive MBMS via an MRB.

	mbms-Priority
Indicates whether the UE prioritises MBMS reception above unicast reception. The field is present (i.e. value true), if the UE prioritises reception of all listed MBMS frequencies above reception of any of the unicast bearers. Otherwise the field is absent.


:

–
CarrierFreqListMBMS
The IE CarrierFreqListMBMS is used to indicate the E-UTRA ARFCN values of the one or more MBMS frequencies the UE is interested to receive.

CarrierFreqListMBMS information element
-- ASN1START

CarrierFreqListMBMS-r11 ::=

SEQUENCE (SIZE (1..maxFreqMBMS-r11)) OF ARFCN-ValueEUTRA-r9
-- ASN1STOP

Hence, we propose the following:
Proposal 2 Clarify in TS36.331 that UE indicates MBMS frequencies that the UE is interested to receive using the EARFCNs listed in SIB15.

2.1.2 MBMS frequencies of interest
In case Proposal 1 is agreed, some adjustments are needed on the procedure text on how UE The current text in 36.331 on how MBMS UE determines the set of MBMS frequencies of interest does not cover MFBI-UE
5.8.5.3
Determine MBMS frequencies of interest

The UE shall:

1>
consider a frequency to be part of the MBMS frequencies of interest if the following conditions are met:

2>
at least one MBMS session the UE is receiving or interested to receive via an MRB is ongoing or about to start; and

NOTE 1:
The UE may determine whether the session is ongoing from the start and stop time indicated in the User Service Description (USD), see 3GPP TS 36.300 [9] or 3GPP TS 26.346 [X].

2>
for at least one of these MBMS sessions SystemInformationBlockType15 acquired from the PCell includes for the concerned frequency one or more MBMS SAIs as indicated in the USD for this session; and

NOTE 2:
The UE considers a frequency to be part of the MBMS frequencies of interest even though E-UTRAN may (temporarily) not employ an MRB for the concerned session. I.e. the UE does not verify if the session is indicated on MCCH.

2>
the UE is capable of simultaneously receiving the set of MBMS frequencies of interest, regardless of whether a serving cell is configured on each of these frequencies or not; and

2>
the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies of interest;
NOTE 3:
Indicating a frequency implies that the UE supports SystemInformationBlockType13 acquisition for the concerned frequency i.e. the indication should be independent of whether a serving cell is configured on that frequency.

NOTE 4:
When evaluating which frequencies it can receive simultaneously, the UE does not take into account the serving frequencies that are currently configured i.e. it only considers MBMS frequencies it is interested to receive.

For the yellow-marked paragraph to be valid also for an MFBI capable UE, our understanding is that in order to determine MBMS frequencies of interest, an MFBI capable UE need not support the frequency band (or band combination) of the EARFCNs listed SIB15, but instead support any band (or band combination) that maps to the same physical frequencies. Hence, we propose the following change
Proposal 3 We ask RAN2 to agree on the following change in TS36.331:

2> the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies (EARFCNs as listed in SIB15 or EARFCNs referring to the same physical frequency) of interest.
3 Conclusion

In this document, we have discussed some MFBI issues. We ask RAN2 to consider the following proposals:
Proposal 4 MFBI UE that supports MBMS understands EARFCNs in SIB15 of overlapping frequency bands.

Proposal 5 Clarify in TS36.331 that UE indicates MBMS frequencies that the UE is interested to receive using the EARFCNs listed in SIB15.

Proposal 6 We ask RAN2 to agree on the following change in TS36.331:

2> the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies (EARFCNs as listed in SIB15 or EARFCNs referring to the same physical frequency) of interest.

Corresponding CR to TS36.331 is provided in [2].
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