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1 Introduction

This document includes a draft CR intending to capture the eMBMS status regarding the PDU specification. The draft CR concerns a slight update of the version provided during RAN2#66bis [1], including the proposed agreements of the e-mail discussion on eMBMS control plane details (66b#11) [2].
2 Discussion

As mentioned, this paper includes a revision of [1], including the following proposed agreements of the e-mail discussion on eMBMS control plane details (66b#11):

· Introduce an MCCH specific MCS, as follows:

· To indicate that the MCS in SIB12 concerns the MCS used in the subframes indicated by the MCCH subframe allocation

· To also signal (on MCCH) an MCS for the (P)MC on which MCCH is mapped and to clarify this is used for the subframes of the MCH that are not part of the MCCH subframe allocation

· List the MBMS sessions per PMCH (rather than having a list of all sessions, with a reference of the PMCH applicable for each session)
Furthermore, the CR has been completed w.r.t. the high level message structure (the introduction of an MCCH logical channel and a new SIB type).
3 Conclusion & recommendation
This paper includes a draft CR intending to capture the eMBMS agreements regarding the PDU specification, including the proposed agreeements fro the e-mail discussion 66b#11. RAN2 is requested to review the draft CR and endorse it as the basis for the further RRC related work on MBMS.

4 References

[1] R2-094077
Baseline CR capturing MBMS agreements affecting 36.331 (Samsung)
[2] R2-094597
E-mail discussion on eMBMS control plane details (66b#11, Rapporteur: Samsung)
5 Previous agreements (Annex)

This annex summarises the agreements up to (and including) RAN2#66bis meeting, as were already reflected in [1].

5.1 Agreements and open issues reflected in CR

Control information on BCCH

General status
· Introduce a new SIB to carry the MBMS information other than the MSBSFN subframe configuration list (RAN2#66b)

· Acquired by UEs in RRC_IDLE and RRC_CONNECTED that are interested in MBMS
· FFS if an MCCH specific MCS may be indicated (eMail DP#2b)

· Indicate the subframe allocation for MCCH on BCCH directly and not indirectly by indcating the MSAP of the PMCH on which it it mapped, further details are FFS (eMail #1)

· MSAP occasion period is not indicated on BCCH (eMail #2)

· For now, BCCH will include a single MBSFN area/ MCCH (RAN2#66b, BCCH#3)
Resulting BCCH information structure, basic parameters and their details (per MBSFN area)

· MBSFN area Id (identifying the MBSFN area)

· PDCCH (or data) part length (FFS, 1b)

· FFS if RAN1 agreed this to be a higher layer configuration parameter
· MCCH configuration

· MCCH specific subframe allocation pattern (MSAP, details FFS e.g. bitmap and offset)

· MCCH repetition and modification period

· A modification period is provided (RAN2#66b, stage2#1)

· Offset does not really seem to be needed is not considered base-line parameter

· L2 config (RLC, logical channel)

· Specified configuration is assumed to be base-line i.e. parameters are signalled only if there is sufficient justification

· FFS if MCCH specific MCS will be specified (included for DP#2b)
· FFS if there is a PMCH configuration (included for DP#2b)
Further remarks regarding translation in to base-line CR
· Comments are used to clarify parts that are still FFS, with reference to discussion points where possible

· Value ranges are generally not specified, with some exceptions

Control information on MCCH

General status
· All control information is carried by a single message (RAN2#66)
· One or more (P)MCH may be configured in an MBSFN area (RAN2#66b)

· Modified and unmodied services are listed togeter i.e. no distinction between the two (eMail #5)
· No service status for the moment, until a clear need/ use case is agreed (eMail #6)
· Short session identity is used in the scheduling information (eMail #7)

· Working assumption is to use LCID i.e. other approaches (e.g. avoiding explicit signalling) are considered only if there is significant justification (agreement #7)

· Sessions are (dynamically) scheduled in the order in which they are included in this list (eMail #8)
Resulting BCCH information structure, basic parameters and their details (per MBSFN area)

· FFS how to structure the session and radio resource configuration information i.e. a) sessions are listed per PMCH or b) a complete list of all sessions is provided, while a parameter is provided indicating the PMCH on which session is mapped (eMail DP#4)
· DP#4-a) Sessions per PMCH, DP#4-b) Complete list of sessions, reference to PMCH
· Working assumption is to use LCID as short identity i.e. other approaches (e.g. avoiding explicit signalling) are considered only if there is significant justification

· List of PMCH, with for each (DP#4-a)

· List of ongoing sessions, with for each

· Service identity,

· Session identity

· MTCH configuration i.e. Layer 2 config (PDCP, RLC, logicalChannelId)

· PMCH-configuration

· MSAP

· MCS

· MSAP occasion configuration (period, start/ duration/ end, FFS)

· List of all services,  with for each (DP#4-b)
· Service identity,

· Session identity

· Short session identity

· MTCH configuration i.e. Layer 2 config (PDCP, RLC, logical channel)

· Index of the PMCH on which the service is mapped (FFS, DP#3)
· List of PMCH, with for each the configuration (Email DP#2b, information not carried on BCCH, FFS)
· MSAP

· MCS (FFS, DP#2b)
· MSAP occasion configuration (period, start/ duration/ end, FFS)

Further remarks regarding translation in to base-line CR
· There is one MCCH per MBSFN area i.e. the single message covers the configuration applicable for the concerned MBSFN area. Correspondingly, MBSBNAreaConfig is used as message name in the draft CR

· For several fields the same value range is assumed as in UTRA e.g. serviceId, sessionId
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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 ::= SEQUENCE {


c1





CHOICE {



mbsfnAreaConfiguration




MBSFNAreaConfiguration

},


messageClassExtension
SEQUENCE {}
}

-- ASN1STOP

–
PCCH-Message
The PCCH-Message 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 ::= SEQUENCE {


message




PCCH-MessageType

}

PCCH-MessageType ::= CHOICE {


c1





CHOICE {



paging








Paging


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
DL-CCCH-Message
The DL-CCCH-Message 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 ::= SEQUENCE {


message




DL-CCCH-MessageType

}

DL-CCCH-MessageType ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishment


RRCConnectionReestablishment,



rrcConnectionReestablishmentReject

RRCConnectionReestablishmentReject,



rrcConnectionReject





RRCConnectionReject,



rrcConnectionSetup





RRCConnectionSetup

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
DL-DCCH-Message
The DL-DCCH-Message 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 ::= SEQUENCE {


message




DL-DCCH-MessageType

}

DL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersResponseCDMA2000


CSFBParametersResponseCDMA2000,


dlInformationTransfer




DLInformationTransfer,


handoverFromEUTRAPreparationRequest

HandoverFromEUTRAPreparationRequest,



mobilityFromEUTRACommand



MobilityFromEUTRACommand,



rrcConnectionReconfiguration


RRCConnectionReconfiguration,



rrcConnectionRelease




RRCConnectionRelease,



securityModeCommand





SecurityModeCommand,



ueCapabilityEnquiry





UECapabilityEnquiry,



counterCheck






CounterCheck,


spare7 NULL,



spare6 NULL, spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
UL-CCCH-Message
The UL-CCCH-Message 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 ::= SEQUENCE {


message




UL-CCCH-MessageType

}

UL-CCCH-MessageType ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishmentRequest

RRCConnectionReestablishmentRequest,



rrcConnectionRequest




RRCConnectionRequest

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
UL-DCCH-Message
The UL-DCCH-Message 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 ::= SEQUENCE {


message




UL-DCCH-MessageType

}

UL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



csfbParametersRequestCDMA2000


CSFBParametersRequestCDMA2000,



measurementReport





MeasurementReport,



rrcConnectionReconfigurationComplete
RRCConnectionReconfigurationComplete,



rrcConnectionReestablishmentComplete
RRCConnectionReestablishmentComplete,



rrcConnectionSetupComplete



RRCConnectionSetupComplete,



securityModeComplete




SecurityModeComplete,



securityModeFailure





SecurityModeFailure,



ueCapabilityInformation




UECapabilityInformation,
ulHandoverPreparationTransfer


ULHandoverPreparationTransfer,



ulInformationTransfer




ULInformationTransfer,



counterCheckResponse




CounterCheckResponse,


spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

6.2.2
Message definitions

–
MBSFNAreaConfiguration
The MBSFNAreaConfiguration message contains the MBMS control information applicable for the MBSFN area associated with the MCCH on which the message is received.

MBSFNAreaConfiguration information element
-- ASN1START

MBSFNAreaConfiguration ::=


SEQUENCE {


mbms-SessionList




MBMS-SessionList,

nonCriticalExtension



SEQUENCE {}


OPTIONAL
}

MBMS-SessionList ::=



SEQUENCE (SIZE (1..maxPMCH-PerMBSFN)) OF MBMS-SessionPerPMCH
MBMS-SessionPerPMCH ::=



SEQUENCE {


pmch-Config






PMCH-Config,


mbms-SessionListPerPMCH



MBMS-SessionListPerPMCH
}

MBMS-SessionListPerPMCH ::=


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



SEQUENCE {


serviceId






MBMS-ServiceId,


sessionId






OCTET STRING (SIZE (1)),


mtch-Config






SEQUENCE {



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



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



logicalChannelId




INTEGER (0) 






-- Value range is FFS

},


...

}

-- Common definitions
PMCH-Config ::=





SEQUENCE {


msap-Config






SEQUENCE {},






-- Details are FFS

modulationAndCodingScheme


INTEGER (0), 






-- Value range is FFS

msap-Occasion





SEQUENCE {


periodicity






ENUMERATED {},





-- value range is FFS


position






ENUMERATED {}

-- FFS if start/ duration/ end is used





















-- value range is FFS
}

MBMS-ServiceId ::=




SEQUENCE {

plmn-Id







CHOICE {


plmn-Index






INTEGER (1..6),


-- Introduction of this option is FFS


explicitValue





PLMN-Identity

},

serviceId






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

	MBSFNAreaConfiguration field descriptions

	msap-Config
Indicates the subframes allocated to this (P)MCH.

	modulationAndCodingScheme
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 not apply to the subframes that may carry MCCH i.e. the subframes indicated by the field subframeAllocationInfo within SystemInformationBlockType12.

	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

},


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

-- ASN1STOP

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

–
SystemInformationBlockType2

The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.

NOTE:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...

}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,











p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	ac-BarringForEmergency

Access class barring for AC 10.

	ac-BarringForMO-Signalling

Access class barring for mobile originating signalling.

	ac-BarringForMO-Data

Access class barring for mobile originating calls.

	ac-BarringFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…,p95 = 0.95.

	ac-BarringTime

Mean access barring time value in seconds.

	ac-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ul-CarrierFreq

For FDD: If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-Bandwidth

Parameter: transmission bandwidth configuration, NRB, in uplink, see TS 36.101 [42, table 5.6-1]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If for FDD this parameter is absent, the uplink bandwidth is equal to the downlink bandwidth. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	mbsfn-SubframeConfigList

Defines the subframes that are reserved for MBSFN in downlink.

	radioFrameAllocationPeriod, radioFrameAllocationOffset

Radio-frames that contain MBSFN subframes occur when equation SFN mod radioFrameAllocationPeriod = radioFrameAllocationOffset is satisfied. Value n1 for radioframeAllocationPeriod denotes value 1, n2 denotes value 2, and so on. When fourFrames is used for subframeAllocation, the equation defines the first radio frame referred to in the description below. Values n1 and n2 are not applicable when fourFrames is used.

	subframeAllocation

Defines the subframes that are allocated for MBSFN within the radio frame allocation period defined by the radioFrameAllocationPeriod and the radioFrameAllocationOffset.

	oneFrame

“1” denotes that the corresponding subframe is allocated for MBSFN. The following mapping applies:

FDD: The first/leftmost bit defines the MBSFN allocation for subframe #1, the second bit for #2, third bit for #3 , fourth bit for #6, fifth bit for #7, sixth bit for #8.

TDD: The first/leftmost bit defines the allocation for subframe #3, 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.

	fourFrames

A bit-map indicating MBSFN subframe allocation in four consecutive radio frames, “1” denotes that the corresponding subframe is allocated for MBSFN. The bitmap is interpreted as follows:

FDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes #1, #2, #3 , #6, #7, and #8 in the sequence of the four radio-frames.

TDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes #3, #4, #7, #8, and #9 in the sequence of the four radio-frames. The last four bits are not used. Uplink subframes are not allocated.


<Cut until the next modified section>
–
SystemInformationBlockType12
The IE SystemInformationBlockType12 contains the information required to acquire the MBMS control information associated with one or more MBSFN areas.

SystemInformationBlockType12 information element
-- ASN1START

SystemInformationBlockType12 ::=

SEQUENCE {


mbsfn-AreaInfo






MBSFN-AreaInfo,


...

}

MBSFN-AreaInfo ::=




SEQUENCE {


mbsfn-AreaId





INTEGER (1..maxMBSFN-Area),

pdcch-DataLength




ENUMERATED { }, 




-- Use and value range are FFS

mcch-Config






SEQUENCE {



repetitionPeriod




ENUMERATED { },






-- value range is FFS


modificationPeriod




ENUMERATED { },






-- value range is FFS


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



subframeAllocationInfo



SEQUENCE {}, 






-- Details are FFS


modulationAndCodingScheme


INTEGER (0) 






-- Value range is FFS

},

-- pmch-Config i.e. MCS. MCS specified here if no MCCH specific MCS FFS: DP#2b

...

}

-- ASN1STOP

	SystemInformationBlockType12 field descriptions

	modulationAndCodingScheme
Indicates the Modulation and Coding Scheme (MCS) applicable for the subframes that may carry MCCH as indicated by the field subframeAllocationInfo.

	subframeAllocationInfo
Indicates the subframes of the radio frames indicated by the repetitionPeriod and the modificationPeriod, that may carry MCCH.


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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