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5.8
MBMS
5.8.1
Introduction

5.8.1.1
General

In general the control information relevant only for UEs supporting MBMS is seperated as much as possible from unicast control information. Most of the MBMS control information is provided on a logical channel specific for MBMS common control information: the MCCH. EUTRA employs one MCCH logical channel per MBSFN area. In case the network configures multiple MBSFN areas, the UE acquires the MBMS control information from the MCCHs that are configured to identify if services it is interested to receive are ongoing. The action applicable when the UE is unable to simultaneously receive MBMS and unicast services is up to UE implementation. In this release of the specification, an MBMS capable UE is only required to support reception of a single MBMS service at a time. The MCCH carries a single message, the MBSFNAreaConfiguration message, which indicates the MBMS sessions that are ongoing as well as the (corresponding) radio resource configuration.

A limited amount of MBMS control information is provided on the BCCH. This primarily concerns the information needed to acquire the MCCH. This information is carried by means of a single MBMS specific SystemInformationBlock: SystemInformationBlockType13.
5.8.1.2
Scheduling

The MCCH information is transmitted periodically, using a configurable repetition period. Dynamic scheduling information is not provided for MCCH i.e. both the time and frequency domain scheduling as well as the lower layer configuration is semi-statically configured, as defined within SystemInformationBlockType13.
For MBMS user data, which is carried by the MTCH logical channel, EUTRAN may periodically provide dynamic scheduling information at lower layers (MAC). This dynamic information only concerns the time domain scheduling i.e. the frequency domain scheduling and the lower layer configuration are semi-statically configured. The periodicity of the dynamic scheduling information is configurable. 

5.8.1.3
MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by means of SystemInformationBlockType13.
When the network changes (some of) the MCCH information, it may notify the UEs about the change during a first modification period. In the next modification period, the network transmits the updated MCCH information. These general principles are illustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information. Upon receiving a change notification, an MBMS capable UE acquires the new MCCH information immediately from the start of the next modification period. The UE applies the previously acquired MCCH information until the UE acquires the new MCCH information.
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Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBMS specific RNTI, the M-RNTI, on PDCCH (see TS 36.321 [6]) is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a MCCH information change. When receiving an MCCH information change notification, the UE knows that the MCCH information will change at the next modification period boundary. Although the UE is informed about which MCCH will change, no further details are provided e.g. regarding which MCCH information will change. The MCCH information change notification is used only to inform the UE about a change of MCCH information upon session start.
A UE that is receiving an MBMS service shall acquire the MCCH information from the start of each modification period.
Further details are TBS.
eNote:
Further details on the notification procedure may be added in this section. This may include details of UE requirements regarding the detection of MCCH information changes, possibly depending on UE reception state.
5.8.2
MCCH information acquisition

5.8.2.1
General
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Figure 5.8.2.1-1: MCCH information acquisition, normal

The UE applies the MCCH information acquisition procedure to acquire the MBMS control information that is broadcasted by the E-UTRAN. The procedure applies to MBMS capable UEs that are in RRC_IDLE or in RRC_CONNECTED.

5.8.2.2
Initiation

An MBMS capable UE shall apply the MCCH information acquisition procedure upon entering the corresponding MBSFN area (e.g. upon power on, following UE mobility) and upon receiving a notification that the MCCH information has changed.

Unless explicitly stated otherwise in the procedural specification, the MCCH information acquisition procedure overwrites any stored MCCH information, i.e. delta configuration is not applicable for MCCH information and the UE discontinues using a field if it is absent in MCCH information unless explicitly specified otherwise (TBC)
5.8.2.3
MCCH information acquisition by the UE

An MBMS capable UE shall:

1>
if the procedure is triggered by a MCCH information change notification:
2>
start acquiring the MBSFNAreaConfiguration message from the beginning of the modification period following the one in which the change notification was received;
NOTE 1:
The UE continues using the previously received MCCH information until the new MCCH information has been acquired.

1>
if the UE enters an MBSFN area:

2>
acquire the MBSFNAreaConfiguration message;

eNote 1:
There does not seem to be a need for a paragraph 'Acquisition of an MCCH message i.e. since the scheduling of MCCH is rather straigthforward

eNote 2:
There does not seem to be a need to use of the concepts of 'required' and 'valid' for MCCH information i.e. since there is a single message and since no timer-based validity applies for MCCH information

5.8.2.4
Actions upon reception of the MBSFNAreaConfiguration message

Upon receiving the MBSFNAreaConfiguration message an MBMS capable UE shall:

1>
TBS;
eNote 1:
As for system information blocks, not much may need to be specified i.e the UE action may largely be clear from the field descriptions
eNote 2:
Further details regarding PTM radio bearer configuration may be added here e.g. clarification regarding UE capability limitations affecting simultaneous reception of multiple MBMS services, when to reset lower layer entites like upon switching to another service.

<Cut until the next modified section>
6.2.1
General message structure

–
EUTRA-RRC-Definitions

This ASN.1 segment is the start of the E‑UTRA RRC PDU definitions.

-- ASN1START

EUTRA-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- ASN1STOP

–
BCCH-BCH-Message
The BCCH-BCH-Message 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 ::= SEQUENCE {


message




BCCH-BCH-MessageType

}

BCCH-BCH-MessageType ::=





MasterInformationBlock

-- ASN1STOP

–
BCCH-DL-SCH-Message
The BCCH-DL-SCH-Message 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 ::= SEQUENCE {


message




BCCH-DL-SCH-MessageType

}

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


c1





CHOICE {



systemInformation





SystemInformation,



systemInformationBlockType1



SystemInformationBlockType1


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

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

-- ASN1START

MCCH-Message ::= 


CHOICE {


c1






CHOICE {



mbsfnAreaConfiguration-r9

MBSFNAreaConfiguration-r9

},


messageClassExtension
SEQUENCE {}
}

-- ASN1STOP

<Cut until the next modified section>
6.2.2
Message definitions

<Cut until the next modified section>
–
MBSFNAreaConfiguration
The MBSFNAreaConfiguration message contains the MBMS control information applicable for an MBSFN area. EUTRAN configures an MCCH for each MBSFN area i.e. the MCCH identifies the MBSFN area.
Signalling radio bearer: N/A
RLC-SAP: UM

Logical channel: MCCH

Direction: UE to E‑UTRAN
MBSFNAreaConfiguration information element
-- ASN1START

MBSFNAreaConfiguration-r9 ::=

SEQUENCE {


commonSF-Alloc-r9




CommonSF-AllocPatternList-r9,


commonSF-AllocPeriod-r9



ENUMERATED {},






-- Value range is FFS

pmch-InfoList-r9




PMCH-InfoList-r9,

nonCriticalExtension



SEQUENCE {}


OPTIONAL
}

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




















-- Size list FFS
MBSFN-AreaSAP-r9 ::=




MBSFN-SubframeConfig-r9

-- Enhancements compared to SIB2 Subframe Allocation Patterns are FFS
PMCH-InfoList-r9 ::=



SEQUENCE (SIZE (1..maxPMCH-PerMBSFN)) OF PMCH-Info-r9
PMCH-Info-r9 ::=




SEQUENCE {


pmch-Config-r9





PMCH-Config-r9,


mbms-SessionInfoList-r9



MBMS-SessionInfoList-r9
}

MBMS-SessionInfoList-r9 ::=


SEQUENCE (SIZE (1..maxSessionPerPMCH)) OF MBMS-SessionInfo-r9
MBMS-SessionInfo-r9 ::=



SEQUENCE {


serviceId-r9





MBMS-ServiceId-r9,


sessionId-r9





OCTET STRING (SIZE (1)),


mtch-Config-r9





SEQUENCE {



-- pdcp-Config is FFS i.e. specified config may be used



-- rlc-Config is FFS i.e. specified config may be used



logicalChannelIdentity-r9


INTEGER (0..29) 




-- Upper value range is FFS

},


...

}

-- Common definitions
PMCH-Config-r9 ::=




SEQUENCE {


sf-AllocEnd-r9





INTEGER (0),






-- Value range is FFS

dataMCS-r9






INTEGER (0), 






-- Value range is FFS

msap-OccasionPeriod-r9



ENUMERATED {}






-- value range is FFS

...

}

MBMS-ServiceId-r9 ::=



SEQUENCE {

plmn-Id-r9






CHOICE {


plmn-Index-r9





INTEGER (1..6),


-- Introduction of this option is FFS


explicitValue-r9




PLMN-Identity

},

serviceId-r9





OCTET STRING (SIZE (0..3))
}
-- ASN1STOP

	MBSFNAreaConfiguration field descriptions

	commonSF-Alloc
Indicates the subframes allocated to the MBSFN area

	commonSF-AllocPeriod
Indicates the period during which resources corresponding with field allocatedSubframes are divided between the (P)MCH that are configured for this MBSFN area. The subframe allocation patterns, as defined by allocatedSubframes, repeat continously during this period

	allocatedSubframesEnd
Indicates the last subframes allocated to this (P)MCH within a period identified by field pmch-SubframeAllocPeriod.

	dataMCS
Indicates the Modulation and Coding Scheme (MCS) applicable for the subframes of this (P)MCH as indicated by the field msap-Config. The MCS does however neither apply to the subframes that may carry MCCH i.e. the subframes indicated by the field signallingMCS within SystemInformationBlockType13 nor for the first subframe of each MSAP occasion (which may contain the dynamic scheduling information provided by MAC)

	plmn-Index
Index of the entry in field plmn-IdentityList within SystemInformationBlockType1, that is set to the applicable value.


<Cut until the next modified section>
–
SystemInformation
The SystemInformation message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

SystemInformation message
-- ASN1START

SystemInformation ::=



SEQUENCE {


criticalExtensions




CHOICE {



systemInformation-r8



SystemInformation-r8-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

SystemInformation-r8-IEs ::=

SEQUENCE {


sib-TypeAndInfo





SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {



sib2







SystemInformationBlockType2,



sib3







SystemInformationBlockType3,



sib4







SystemInformationBlockType4,



sib5







SystemInformationBlockType5,



sib6







SystemInformationBlockType6,



sib7







SystemInformationBlockType7,



sib8







SystemInformationBlockType8,



sib9







SystemInformationBlockType9,



sib10







SystemInformationBlockType10,



sib11







SystemInformationBlockType11,



...,



sib12







SystemInformationBlockType12,


sib13-r9






SystemInformationBlockType13-r9

},


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

-- ASN1STOP

<Cut until the next modified section>
6.3.1
System information blocks

<Cut until the next modified section>
–
SystemInformationBlockType13
The IE SystemInformationBlockType13 contains the information required to acquire the MBMS control information associated with one or more MBSFN areas.

SystemInformationBlockType13 information element
-- ASN1START

SystemInformationBlockType13-r9 ::=
SEQUENCE {


mbsfn-AreaInfoList-r9



MBSFN-AreaInfoList-r9,


...

}

MBSFN-AreaInfoList-r9 ::=


SEQUENCE (SIZE(1..maxMBSFN-Area)) OF MBSFN-AreaInfo-r9
MBSFN-AreaInfo-r9 ::=



SEQUENCE {


mbsfn-AreaId-r9





INTEGER (1..maxMBSFN-Area),

pdcch-DataLength-r9




ENUMERATED { }, 




-- Use and value range are FFS

mcch-Config-r9





SEQUENCE {



repetitionPeriod-r9




ENUMERATED { },






-- value range is FFS


offset-r9






ENUMERATED { },






-- value range is FFS


modificationPeriod-r9



ENUMERATED { },






-- value range is FFS


-- rlc-Config is FFS i.e. specified config may be used



subframeAllocationInfo-r9


BIT STRING (SIZE(6)),


signallingMCS-r9




INTEGER (0) 






-- Value range is FFS

},

...

}

-- ASN1STOP

	SystemInformationBlockType13 field descriptions

	signallingMCS
Indicates the Modulation and Coding Scheme (MCS) applicable for the subframes indicated by the field subframeAllocationInfo and for the first subframe of each MSAP occasion (which may contain the dynamic scheduling information provided by MAC).

	offset

Indicates, together with the repetitionPeriod, the radio frames in which MCCH is scheduled i.e. MCCH is scheduled in radio frames for which: SFN mod repetitionPeriod = offset

	subframeAllocationInfo
Indicates the subframes of the radio frames indicated by the repetitionPeriod and the offset, that may carry MCCH. Value “1” indicates that the corresponding subframe is allocated. The following mapping applies:

FDD: The first/ leftmost bit defines the allocation for subframe #1 of the radio frame indicated by repetitionPeriod and offset, the second bit for #2, the third bit for #3 , the fourth bit for #6, the fifth bit for #7 and the sixth bit for #8.

TDD: The first/leftmost bit defines the allocation for subframe #3 of the radio frame indicated by repetitionPeriod and offset, the second bit for #4, third bit for #7, fourth bit for #8, fifth bit for #9. Uplink subframes are not allocated. The last bit is not used.


<Cut until the next modified section>
6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxBands




INTEGER ::= 64
-- Maximum number of bands listed in EUTRA UE caps

maxCDMA-BandClass


INTEGER ::= 32
-- Maximum value of the CDMA band classes

maxCellBlack



INTEGER ::= 16
-- Maximum number of blacklisted cells












--
listed in SIB type 4 and 5

maxCellInter



INTEGER ::= 16
-- Maximum number of neighbouring inter-frequency












-- cells listed in SIB type 5

maxCellIntra



INTEGER ::= 16
-- Maximum number of neighbouring intra-frequency












-- cells listed in SIB type 4

maxCellMeas




INTEGER ::= 32
-- Maximum number of neighbouring cells within a












-- measurement object (incl blacklisted cells)

maxCellReport



INTEGER ::= 8
-- Maximum number of reported cells

maxDRB





INTEGER ::= 11
-- Maximum number of Data Radio Bearers

maxEARFCN




INTEGER ::= 65535
-- Maximum value of EUTRA carrier fequency

maxFreq





INTEGER ::= 8
-- Maximum number of EUTRA carrier frequencies

maxGERAN-SI




INTEGER ::= 10
-- Maximum number of GERAN SI blocks that can be












-- provided as part of NACC information

maxGNFG





INTEGER ::= 16
-- Maximum number of GERAN neighbour freq groups

maxMBSFN-Allocations

INTEGER ::= 8
-- Maximum number of MBSFN frame allocations with












-- different offset

maxMBSFN-Area



INTEGER ::= 1
-- Actual value is FFS
maxSessionPerPMCH


INTEGER ::= 1
-- Actual value is FFS
maxPMCH-PerMBSFN


INTEGER ::= 1
-- Actual value is FFS
maxMCS-1




INTEGER ::= 16
-- Maximum number of PUCCH formats (MCS)

maxMeasId




INTEGER ::= 32

maxObjectId




INTEGER ::= 32

maxPageRec




INTEGER ::= 16
-- 

maxPNOffset




INTEGER ::=
511
-- Maximum number of CDMA2000 PNOffsets

maxRAT-Capabilities


INTEGER ::= 8
-- Maximum number of interworking RATs (incl EUTRA)

maxReportConfigId


INTEGER ::= 32

maxSIB





INTEGER ::= 32
-- Maximum number of SIBs

maxSIB-1




INTEGER ::= 31

maxSI-Message



INTEGER ::= 32
-- Maximum number of SI messages

maxUTRA-FDD-Carrier


INTEGER ::= 16
-- Maximum number of UTRA FDD carrier frequencies

maxUTRA-TDD-Carrier


INTEGER ::= 16
-- Maximum number of UTRA TDD carrier frequencies

-- ASN1STOP

NOTE: The value of maxDRB align with SA2.
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