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5.8.5
MBMS interest indication

5.8.5.1
General
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Figure 5.8.5.1-1: MBMS interest indication

The purpose of this procedure is to inform E-UTRAN that the UE is receiving or is interested to receive MBMS service(s) via an MRB or SC-MRB, and if so, to inform E-UTRAN about the priority of MBMS versus unicast reception.
5.8.5.2
Initiation

An MBMS or SC-PTM capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest, upon change of priority between MBMS reception and unicast reception or upon change to a PCell broadcasting SystemInformationBlockType15 (SystemInformationBlockType15-NB in NB-IoT).

Upon initiating the procedure, the UE shall:

1>
if SystemInformationBlockType15 (SystemInformationBlockType15-NB in NB-IoT) is broadcast by the PCell:

2>
ensure having a valid version of SystemInformationBlockType15 (SystemInformationBlockType15-NB in NB-IoT) for the PCell;

2>
if the UE did not transmit an MBMSInterestIndication message since last entering RRC_CONNECTED state; or

2>
if since the last time the UE transmitted an MBMSInterestIndication message, the UE connected to a PCell not broadcasting SystemInformationBlockType15 (SystemInformationBlockType15-NB in NB-IoT):

3>
if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:

4>
initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;

2>
else:

3>
if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, has changed since the last transmission of the MBMSInterestIndication message; or

3>
if the prioritisation of reception of all indicated MBMS frequencies compared to reception of any of the established unicast bearers has changed since the last transmission of the MBMSInterestIndication message:

4>
initiate transmission of the MBMSInterestIndication message in accordance with 5.8.5.4;

NOTE:
The UE may send an MBMSInterestIndication even when it is able to receive the MBMS services it is interested in i.e. to avoid that the network allocates a configuration inhibiting MBMS reception.
3>
else if SystemInformationBlockType20 (SystemInformationBlockType20-NB in NB-IoT) is broadcast by the PCell:

4>
if since the last time the UE transmitted an MBMSInterestIndication message, the UE connected to a PCell not broadcasting SystemInformationBlockType20 (SystemInformationBlockType20-NB in NB-IoT); or

4>
if the set of MBMS services of interest determined in accordance with 5.8.5.3a is different from mbms-Services included in the last transmission of the MBMSInterestIndication message;

5>
initiate the transmission of the MBMSInterestIndication message in accordance with 5.8.5.4.
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 or SC-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 [57].

2>
for at least one of these MBMS sessions SystemInformationBlockType15 (SystemInformationBlockType15-NB in NB-IoT) 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 or SC-MRB for the concerned session. I.e. the UE does not verify if the session is indicated on (SC-)MCCH
NOTE 3:
The UE considers the frequencies of interest independently of any synchronization state, e.g. [9, Annex J.1]
2>
the UE is capable of simultaneously receiving MRBs and/or is capable of simultaneously receiving SC-MRBs on 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 4:
Indicating a frequency implies that the UE supports SystemInformationBlockType13 or SystemInformationBlockType20 (SystemInformationBlockType20-NB in NB-IoT) acquisition for the concerned frequency i.e. the indication should be independent of whether a serving cell is configured on that frequency.

NOTE 5:
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.
NOTE 6:
The set of MBMS frequencies of interest includes at most one frequency for a given physical frequency. The UE only considers a physical frequency to be part of the MBMS frequencies of interest if it supports at least one of the bands indicated for this physical frequency in SystemInformationBlockType1 (SystemInformationBlockType1-NB in NB-IoT) (for serving frequency) or SystemInformationBlockType15 (SystemInformationBlockType15-NB in NB-IoT) (for neighbouring frequencies). In this case, E-UTRAN may assume the UE supports MBMS reception on any of the bands supported by the UE (i.e. according to supportedBandCombination).

5.8.5.3a
Determine MBMS services of interest

The UE shall:

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

2>
the UE is SC-PTM capable; and

2>
the UE is receiving or interested to receive this service via an SC-MRB; and

2>
one session of this service is ongoing or about to start; and

2>
one or more MBMS SAIs in the USD for this service is included in SystemInformationBlockType15 (SystemInformationBlockType15-NB in NB-IoT) acquired from the PCell for a frequency belonging to the set of MBMS frequencies of interest, determined according to 5.8.5.3.
5.8.5.4
Actions related to transmission of MBMSInterestIndication message

The UE shall set the contents of the MBMSInterestIndication message as follows:

1>
if the set of MBMS frequencies of interest, determined in accordance with 5.8.5.3, is not empty:

2>
include mbms-FreqList and set it to include the MBMS frequencies of interest sorted by decreasing order of interest, using the EARFCN corresponding with freqBandIndicator included in SystemInformationBlockType1 (SystemInformationBlockType1-NB in NB-IoT) (for serving frequency), if applicable, and the EARFCN(s) as included in SystemInformationBlockType15 (SystemInformationBlockType15-NB in NB-IoT) (for neighbouring frequencies);

NOTE 1:
The EARFCN included in mbms-FreqList is merely used to indicate a physical frequency the UE is interested to receive i.e. the UE may not support the band corresponding to the included EARFCN (but it does support at least one of the bands indicated in system information for the concerned physical frequency).
2>
include mbms-Priority if the UE prioritises reception of all indicated MBMS frequencies above reception of any of the unicast bearers;
2>
if SystemInformationBlockType20 (SystemInformationBlockType20-NB in NB-IoT) is broadcast by the PCell:

3>
include mbms-Services and set it to indicate the set of MBMS services of interest determined in accordance with 5.8.5.3a;
NOTE 2:
If the UE prioritises MBMS reception and unicast data cannot be supported because of congestion on the MBMS carrier(s), E-UTRAN may initiate release of unicast bearers. It is up to E-UTRAN implementation whether all bearers or only GBR bearers are released. E-UTRAN does not initiate re-establishment of the released unicast bearers upon alleviation of the congestion.

The UE shall submit the MBMSInterestIndication message to lower layers for transmission.
------------------------------------------
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------------------------------------------
6.2.2
Message definitions

–
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 or SC-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



MBMSInterestIndication-v1310-IEs
OPTIONAL

}

MBMSInterestIndication-v1310-IEs ::=
SEQUENCE {


mbms-Services-r13




MBMS-ServiceList-r13



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 or SC-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.


–
MBSFNAreaConfiguration
The MBSFNAreaConfiguration message contains the MBMS control information applicable for an MBSFN area. For each MBSFN area included in SystemInformationBlockType13 E-UTRAN configures an MCCH (i.e. the MCCH identifies the MBSFN area) and signals the MBSFNAreaConfiguration message.

Signalling radio bearer: N/A

RLC-SAP: UM

Logical channel: MCCH

Direction: E‑UTRAN to UE

MBSFNAreaConfiguration message
-- ASN1START

MBSFNAreaConfiguration-r9 ::=

SEQUENCE {


commonSF-Alloc-r9




CommonSF-AllocPatternList-r9,


commonSF-AllocPeriod-r9



ENUMERATED {













rf4, rf8, rf16, rf32, rf64, rf128, rf256},


pmch-InfoList-r9




PMCH-InfoList-r9,


nonCriticalExtension



MBSFNAreaConfiguration-v930-IEs
OPTIONAL

}

MBSFNAreaConfiguration-v930-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



MBSFNAreaConfiguration-v1250-IEs

OPTIONAL

}

MBSFNAreaConfiguration-v1250-IEs ::= SEQUENCE {


pmch-InfoListExt-r12



PMCH-InfoListExt-r12 



OPTIONAL, 
-- Need OR

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
CommonSF-AllocPatternList-r9 ::=
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

-- ASN1STOP

	MBSFNAreaConfiguration field descriptions

	commonSF-Alloc

Indicates the subframes allocated to the MBSFN area. E-UTRAN always sets this field to cover at least the subframes configured by SystemInformationBlockType13 for this MCCH, regardless of whether any MBMS sessions are ongoing.

	commonSF-AllocPeriod

Indicates the period during which resources corresponding with field commonSF-Alloc are divided between the (P)MCH that are configured for this MBSFN area. The subframe allocation patterns, as defined by commonSF-Alloc, repeat continously during this period. Value rf4 corresponds to 4 radio frames, rf8 corresponds to 8 radio frames and so on. The commonSF-AllocPeriod starts in the radio frames for which: SFN mod commonSF-AllocPeriod = 0.

	pmch-InfoList

EUTRAN may include pmch-InfoListExt even if pmch-InfoList does not include maxPMCH-PerMBSFN entries. EUTRAN configures at most maxPMCH-PerMBSFN entries i.e. across pmch-InfoList and pmch-InfoListExt.


------------------------------------------
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6.7.1
General NB-IoT message structure
-- ASN1START
NBIOT-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
IMPORTS

RRCConnectionReestablishmentReject,


SecurityModeCommand,

SecurityModeComplete,

SecurityModeFailure,


AdditionalSpectrumEmission,


ARFCN-ValueEUTRA-r9,


CellIdentity,


DedicatedInfoNAS,

DRB-Identity,


InitialUE-Identity,


IntraFreqBlackCellList,

IntraFreqNeighCellList,


maxBands,


maxCellBlack,

maxCellInter,

maxFBI2,


maxFreq,

maxFreqMBMS-r11,

maxMBMS-ServiceListPerUE-r13,

maxMultiBands,


maxPageRec,


maxPLMN-r11,


maxSIB,

maxSIB-1,

MBMS-ServiceInfo-r13,


MBMS-ServiceList-r13,

NextHopChainingCount,

PagingUE-Identity,


PLMN-Identity,


P-Max,

PowerRampingParameters,


PreambleTransMax,

PhysCellId,


Q-OffsetRange,

Q-QualMin-r9,


Q-RxLevMin,

ReestabUE-Identity,

RegisteredMME,


ReselectionThreshold,


ResumeIdentity-r13,

RRC-TransactionIdentifier,

RSRP-Range,

ShortMAC-I,

S-TMSI,


SystemInformationBlockType16-r11,


SystemInfoValueTagSI-r13,


TimeAlignmentTimer,


TrackingAreaCode
FROM EUTRA-RRC-Definitions;
-- ASN1STOP

–
BCCH-BCH-Message-NB
The BCCH-BCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE via BCH on the BCCH logical channel.

-- ASN1START
BCCH-BCH-Message-NB ::= SEQUENCE {


message




BCCH-BCH-MessageType-NB
}

BCCH-BCH-MessageType-NB::=
MasterInformationBlock-NB
-- ASN1STOP
–
BCCH-DL-SCH-Message-NB
The BCCH-DL-SCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE via DL‑SCH on the BCCH logical channel.
-- ASN1START
BCCH-DL-SCH-Message-NB ::= SEQUENCE {


message




BCCH-DL-SCH-MessageType-NB
}

BCCH-DL-SCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



systemInformation-r13



SystemInformation-NB,



systemInformationBlockType1-r13

SystemInformationBlockType1-NB


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
PCCH-Message-NB
The PCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the PCCH logical channel.

-- ASN1START
PCCH-Message-NB ::= SEQUENCE {


message




PCCH-MessageType-NB
}

PCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



paging-r13 






Paging-NB

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP
–
DL-CCCH-Message-NB
The DL-CCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink CCCH logical channel.

-- ASN1START
DL-CCCH-Message-NB ::= SEQUENCE {


message




DL-CCCH-MessageType-NB
}

DL-CCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishment-r13

RRCConnectionReestablishment-NB,



rrcConnectionReestablishmentReject-r13
RRCConnectionReestablishmentReject,



rrcConnectionReject-r13




RRCConnectionReject-NB,


rrcConnectionSetup-r13




RRCConnectionSetup-NB,



spare4 NULL, spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP
–
DL-DCCH-Message-NB
The DL-DCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink DCCH logical channel.

-- ASN1START
DL-DCCH-Message-NB ::= SEQUENCE {


message




DL-DCCH-MessageType-NB
}

DL-DCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



dlInformationTransfer-r13



DLInformationTransfer-NB,



rrcConnectionReconfiguration-r13

RRCConnectionReconfiguration-NB,



rrcConnectionRelease-r13



RRCConnectionRelease-NB,



securityModeCommand-r13




SecurityModeCommand,


ueCapabilityEnquiry-r13




UECapabilityEnquiry-NB,



rrcConnectionResume-r13




RRCConnectionResume-NB,



spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP
–
UL-CCCH-Message-NB
The UL-CCCH-Message-NB class is the set of RRC messages that may be sent from the UE to the E‑UTRAN on the uplink CCCH logical channel.

-- ASN1START
UL-CCCH-Message-NB ::= SEQUENCE {


message




UL-CCCH-MessageType-NB
}

UL-CCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishmentRequest-r13
RRCConnectionReestablishmentRequest-NB,



rrcConnectionRequest-r13



RRCConnectionRequest-NB,



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-NB,



spare1 NULL

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
UL-DCCH-Message-NB
The UL-DCCH-Message-NB class is the set of RRC messages that may be sent from the UE to the E‑UTRAN on the uplink DCCH logical channel.

-- ASN1START
UL-DCCH-Message-NB ::= SEQUENCE {


message




UL-DCCH-MessageType-NB
}

UL-DCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



rrcConnectionReconfigurationComplete-r13
RRCConnectionReconfigurationComplete-NB,



rrcConnectionReestablishmentComplete-r13
RRCConnectionReestablishmentComplete-NB,


rrcConnectionSetupComplete-r13



RRCConnectionSetupComplete-NB,



securityModeComplete-r13




SecurityModeComplete,



securityModeFailure-r13





SecurityModeFailure,


ueCapabilityInformation-r13




UECapabilityInformation-NB,



ulInformationTransfer-r13




ULInformationTransfer-NB,



rrcConnectionResumeComplete-r13



RRCConnectionResumeComplete-NB,


mbmsInterestIndication-r14




MBMSInterestIndication-NB-r14


, spare7 NULL,



spare6 NULL, spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP
------------------------------------------
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6.7.2
NB-IoT Message definitions
–
MBMSInterestIndication-NB
The MBMSInterestIndication-NB message is used to inform E-UTRAN that the NB-IoT UE is receiving/ interested to receive or no longer receiving/ interested to receive MBMS via an MRB or SC-MRB.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

MBMSInterestIndication-NB message
-- ASN1START

MBMSInterestIndication-NB-r14 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {



interestIndication-r14



MBMSInterestIndication-NB-r14-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

MBMSInterestIndication—NB-r14-IEs ::=
SEQUENCE {


mbms-FreqList-r14





CarrierFreqListMBMS-NB-r14

OPTIONAL,

mbms-Services-r14





MBMS-ServiceList-r13


OPTIONAL,


mbms-Priority-r11





ENUMERATED {true}



OPTIONAL,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP
	MBMSInterestIndication-NB field descriptions

	mbms-FreqList

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


6.7.3.6
NB-IoT Other information elements

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

CarrierFreqListMBMS-NB information element

-- ASN1START

CarrierFreqListMBMS-NB-r14 ::=

SEQUENCE (SIZE (1..maxFreqMBMS-r11)) OF CarrierFreq-NB-r13
-- ASN1STOP
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