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1
Introduction

During WG2#45bis it was identified that a UE that is instructed to acquire p-t-m RB information does not know when it has received all of the information that it requires from MCCH [1]. A solution was proposed but further contributions were invited. This Tdoc proposes that the MCCH should contain either the number of neighbour cells or the number of neighbour cells per service to enable the UE to control its receiving of MCCH.

2
Discussion

When a UE is required to acquire p-t-m RB information it must receive the MBMS Common PTM RB Information, the MBMS Current Cell P-T-M RB Information and MBMS Neighbouring Cell PTM RB Information messages. There is one neighbour cell message for each neighbour cell and a UE may be required to receive none, one or more than one. 

It is suggested that currently a UE cannot know whether it has received all of the neighbour cell messages that have been transmitted on MCCH. This situation arises because there is currently no indication on MCCH of the number of neighbour cell messages that are being transmitted. The MCCH transmission identifies the last TTI that contains modified information and the UE can detect the end of MCCH transmission, however, this does not enable the UE to detect that it has received all of the MBMS PTM Neighbour Cell messages.

It is also suggested that it is currently not clear from [2] what neighbour cell information a UE is required to receive when it acquires p-t-m RB information. One interpretation is that it should receive whatever it can during the single modification period in which it has successfully acquired the MBMS Common PTM RB Information and the MBMS Current Cell PTM RB Information messages. 

Given that the RAN2 specifications do not identify how a UE should use neighbour cell information, it is perhaps consistent that they do not specify how much neighbour cell information a UE should receive. However, within this framework, a lack of knowledge in the UE of what neighbour cell information is available can impact on the UE in a number of ways:

· A UE may receive MCCH at every repetition period within a modification period because it does not know if it has received all of the neighbour cell information that is available. Alternatively, a UE may receive MCCH for only one repetition period even though it has not obtained all of the available neighbour cell information, because it does not know it has missed it.

-
If a UE knows that it has failed to receive some neighbour cell information then it could know that receiving MCCH again could provide information that would enable it to maintain reception quality as it transits the cell and avoid data loss on cell reselection.

It is proposed that the situation could be improved if the MCCH transmission contained either:

1. An indication of the number of MBMS Neighbour Cell PTM Information messages (separate values for the modified and unmodified sections of the transmission) in the modification period. Each of the two values would require 5 bits and could be contained in the MBMS Modified Services Information and the MBMS Unmodified Services Information messages.

2. An indication of the number of neighbour cells per MBMS service could be provided in the MBMS Current Cell PTM RB Information message. This would require 5 bits per service.

The difference between the two proposed solutions is that whilst the latter requires a higher overhead, the UE need not seek to receive neighbour cell information that it does not require. Which option is optimum in a particular situation will depend upon the frequency with which a UE will fail to receive MCCH messages and the fraction of neighbour cells that carry the same service combinations. The trade off is between signalling overhead and wasted effort by a UE attempting to receive unnecessary information. 

The difference can be illustrated by the following arbitrary numerical example. If it is assumed that failure to receive neighbour cell messages are independent events (which may be an oversimplification favouring option 2) and if the loss probability were 0.1 and there are 18 neighbour cells, 6 of which relate to a service then the probability that a UE would receive all of the information that it requires after receiving 1 to 4 MCCH repetition periods would be the following:

	
	1
	2
	3
	4

	Option 1
	0.15
	0.83
	0.98
	0.998

	Option 2
	0.53
	0.94
	0.994
	0.9994


This simple example suggests that where only a fraction of the neighbour cells carry a particular service a UE could reduce MCCH reading time if the number of neighbour cells per service is signalled rather than the total number.
3.
Conclusions

It is proposed that, in order to enable UEs to receive MCCH efficiently and to manage re-receiving of MCCH to ensure that sufficient neighbour cell information has been obtained for combining and data continuity on cell reselection:

· The number of neighbour cell information messages is signalled per service in the MBMS Current Cell PTM RB Information message. A draft CR is provided for this.
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8.6.9
MBMS specific information elements

The UE shall perform the generic actions defined in this subclause only for the information elements corresponding with services that are included in variable MBMS_ACTIVATED_SERVICES.

8.6.9.1
Continue MCCH Reading

If the "Continue MCCH Reading " is included the UE shall:

1>
if the IE "Continue MCCH reading " is set to 'TRUE':

2>
continue receiving the MBMS MODIFIED SERVICES INFORMATION from MCCH in the next modification period and act upon it as specified in subclause 8.7.3.4.

8.6.9.2
MBMS FLC applicability information

The UE shall:

1>
if the IE "MBMS FLC applicability information" is not included; and

1>
if the IE "RRC state indicator" is set to a value other than 'CELL_DCH':

2>
apply the MBMS frequency layer convergence information provided within IE "MBMS preferred frequency information" in the indicated RRC state.

1>
otherwise:

2>
not apply the MBMS frequency layer convergence information provided within the IE "MBMS preferred frequency information" in the indicated RRC state;

2>
consider that UTRAN will not provide any non- MBMS services on the MBMS preferred frequencies;

2>
if as a result of this, the UE detects that it is incapable of receiving all services:

3>
perform the service prioritization procedure as specified in subclause 8.5.26.

8.6.9.3
MBMS L1 combining schedule

If the IE "MBMS L1 combining schedule" is included the UE may:

1>
apply L1 combining between the concerned neighbouring cell’s S-CCPCH and the corresponding current cell’s S-CCPCH for the periods indicated by this IE.

8.6.9.3a
MBMS Number of neighbour cells

The UE shall:

1>
If the IE "MBMS number of neighbour cells" is included the UE may

2>
apply the number of neighbour cells to identify when all required information has been received from MCCH for the associated service.

1>
otherwise 
2>assume that there are no neighbour cells for the associated service.
8.6.9.4
MBMS Preferred frequency information

If the IE "MBMS Preferred frequency information" is included the UE shall:

1>
perform the Preferred frequency layer selection procedure as specified in subclause 8.5.27.

8.6.9.5
MBMS RB list released to change transfer mode

If the IE "MBMS RB list released to change transfer mode" is included the UE shall:

1>
perform the service prioritisation procedure as specified in subclause 8.5.26, taking into account that the MBMS service(s) for which the radio bearers are released will be provided via p-t-m radio bearer(s).

8.6.9.6
MBMS Required UE action

If the IE "MBMS required UE action" is included the UE shall:

1>
if the "MBMS required UE action" is set to 'None':

2>
take no action with respect to this IE.

1>
if the IE "MBMS required UE action" is set to 'Acquire counting info':

2>
perform the MBMS counting procedure as specified in subclause 8.7.4;

NOTE:
If upper layers indicate that an MBMS transmission has already been received correctly, the UE will continue as if the information about the concerned MBMS transmission was not included in the message. This implies that the UE does not respond to counting for a transmission already received correctly.
1>
if the IE "MBMS required UE action" is set to 'Acquire PTM RB info':

2>
continue acquiring the MBMS COMMON P-T-M RB INFORMATION, MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION messages without delaying reading of MCCH until the next modification period and without stopping at the end of the modification period, in accordance with subclause 8.7.1.3

2>
act upon the MBMS COMMON P-T-M RB INFORMATION, MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message, if received,  in accordance with subclause 8.7.5;

1>
if the IE "MBMS required UE action" is set to ‘Establish PMM connection’:

2>
if the UE is in idle mode:

3>
indicate to upper layers that action is required to receive the concerned MBMS service.

2>
if the UE is in URA_PCH:

3>
perform a cell update procedure with cause "MBMS reception" as specified in subclause 8.3.1.2.

1>
if the IE "MBMS required UE action" is set to ‘Release PTM RB:

2>
stop receiving the concerned MBMS service and clear all service specific information applicable for the concerned service

1>
if the "MBMS required UE action" is set to ‘Acquire MCCH’:

2>
perform the MCCH acquisition procedure as specified in subclause 8.7.2.

8.6.9.7
MBMS Service transmissions list

If the UE receives the IE "MBMS Service transmissions list", the UE may:

1>
discontinue reception of the S-CCPCH on which the IE was received, except for the periods indicated by this IE.
8.6.9.8
MBMS Short transmission ID

If the IE "MBMS short transmission ID" is included the UE shall:

1>
compile a list of available MBMS services, as included in the MBMS MODIFIED SERVICES INFORMATION and the MBMS UNMODIFIED SERVICES INFORMATION messages acquired in the same modification period as the one in which the "MBMS short transmission ID" is received:
2>
concatenate the services contained in IE "Modified services list" included in the MBMS MODIFIED SERVICES INFORMATION and the services contained in IE "Unmodified services list" included in the MBMS UNMODIFIED SERVICES INFORMATION:

1>
consider the 'MBMS short transmission ID' to be the index of the entry in the list of available services and apply the MBMS service identity specified for this entry.

8.6.9.9
MBMS Transmission identity

If the IE "MBMS transmission identity" is included the UE shall:

1>
if upper layers indicate that the MBMS transmission has already been received correctly:

2>
ignore the information about this MBMS transmission i.e. continue as if the information about the concerned MBMS transmission was not included in the message.
10.3.9a.7a
MBMS p-t-m RB information

Includes information about an MBMS p-t-m radio bearers mapped on a TrCH.
	Information element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	RB information
	CV-Curr
	
	MBMS Common RB identity 10.3.9a.3
	
	REL-6

	MBMS short transmission ID
	MP
	
	MBMS Short transmission identity 10.3.9a.10
	
	REL-6

	MBMS logical channel identity
	MP
	
	Integer (1..15)
	This identifier is used to distinguish different MTCH mapped on to a TrCh (within the MAC header)
	REL-6

	Number of neighbour cells
	OP
	
	Integer (1..32)
	
	REL-6

	L1 combining status
	CV-Neigh
	
	Enumerated (true)
	The IE is only applicable in case of parial L1 comining, in which case value TRUE means that L1 combining is used for this radio bearer
	REL-6


	Condition
	Explanation

	Curr
	The IE is mandatory present if the IE “MBMS p-t-m RB information list” is included in the MBMS CURRENT CELL P-T-M RB INFORMATION message and not needed otherwise

	Neigh
	The IE is mandatory present if the IE “MBMS p-t-m RB information list” is included in the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message and not needed otherwise


11.3
Information element definitions

InformationElements DEFINITIONS AUTOMATIC TAGS ::=
--------------------xxxxxxxx---------------------------

-- ***************************************************

--

--     MBMS INFORMATION ELEMENTS (10.3.9a)

--

-- ***************************************************

MBMS-AccessProbabilityFactor ::=
ENUMERATED {











apf0, apf32, apf64, apf96, apf128, apf160, apf192,











apf224, apf256, apf288, apf320, apf352, apf384, apf416,











apf448, apf480, apf512, apf544, apf576, apf608, apf640,











apf672, apf704, apf736, apf768, apf800, apf832, apf864,











apf896, apf928, apf960, apf1000 }

MBMS-CellGroupIdentity-r6 ::=

BIT STRING (SIZE (12))

MBMS-CommonCCTrChIdentity ::=

INTEGER (1..32)

MBMS-CommonPhyChIdentity ::=

INTEGER (1..32)

MBMS-CommonRBIdentity ::=


INTEGER (1..32)

MBMS-CommonRBInformation-r6 ::=

SEQUENCE {


commonRBIdentity




MBMS-CommonRBIdentity,


pdcp-Info






PDCP-Info-r4,


rlc-Info






RLC-Info-r6

}

MBMS-CommonRBInformationList-r6 ::= SEQUENCE (SIZE (1..maxMBMS-CommonRB)) OF











MBMS-CommonRBInformation-r6

MBMS-CommonTrChIdentity ::=


INTEGER (1..32)

MBMS-CurrentCell-SCCPCH-r6 ::=

SEQUENCE {


sccpchIdentity





MBMS-SCCPCHIdentity




OPTIONAL,


secondaryCCPCH-Info




MBMS-CommonPhyChIdentity,


transpCh-InfoCommonForAllTrCh

MBMS-CommonCCTrChIdentity,


transpCHInformation




MBMS-TrCHInformation-CommList

}

MBMS-CurrentCell-SCCPCHList-r6 ::=
SEQUENCE (SIZE (1..maxSCCPCH)) OF











MBMS-CurrentCell-SCCPCH-r6

MBMS-FACHCarryingMTCH-List ::=

SEQUENCE (SIZE (1..maxFACHPCH)) OF












TransportFormatSet
MBMS-JoinedInformation-r6 ::=

SEQUENCE {


p-TMSI







P-TMSI-GSM-MAP





OPTIONAL

}

MBMS-L1CombiningSchedule-32 ::=

SEQUENCE {


-- Actual L1 combining schedule values (offset, start, duration) = IE value * 4


cycleOffset






INTEGER (0..7)





OPTIONAL,


mtch-L1CombiningPeriodList


SEQUENCE (SIZE (1..maxMBMS-L1CP)) OF SEQUENCE {



periodStart






INTEGER (0..7),



periodDuration





INTEGER (1..8)


}

}

MBMS-L1CombiningSchedule-64 ::=

SEQUENCE {


-- Actual L1 combining schedule values (offset, start, duration) = IE value * 4


cycleOffset






INTEGER (0..15)





OPTIONAL,


mtch-L1CombiningPeriodList


SEQUENCE (SIZE (1..maxMBMS-L1CP)) OF SEQUENCE {



periodStart






INTEGER (0..15),



periodDuration





INTEGER (1..16)


}

}

MBMS-L1CombiningSchedule-128 ::=
SEQUENCE {


-- Actual L1 combining schedule values (offset, start, duration) = IE value * 4


cycleOffset






INTEGER (0..31)





OPTIONAL,


mtch-L1CombiningPeriodList


SEQUENCE (SIZE (1..maxMBMS-L1CP)) OF SEQUENCE {



periodStart






INTEGER (0..31),



periodDuration





INTEGER (1..32)


}

}

MBMS-L1CombiningSchedule-256 ::=
SEQUENCE {


-- Actual L1 combining schedule values (offset, start, duration) = IE value * 4


cycleOffset






INTEGER (0..63)





OPTIONAL,


mtch-L1CombiningPeriodList


SEQUENCE (SIZE (1..maxMBMS-L1CP)) OF SEQUENCE {



periodStart






INTEGER (0..63),



periodDuration





INTEGER (1..64)


}

}

MBMS-L1CombiningSchedule-512 ::=
SEQUENCE {


-- Actual L1 combining schedule values (offset, start, duration) = IE value * 4


cycleOffset






INTEGER (0..127)





OPTIONAL,


mtch-L1CombiningPeriodList


SEQUENCE (SIZE (1..maxMBMS-L1CP)) OF SEQUENCE {



periodStart






INTEGER (0..127),



periodDuration





INTEGER (1..128)


}

}

MBMS-L1CombiningSchedule-1024 ::=
SEQUENCE {


-- Actual L1 combining schedule values (offset, start, duration) = IE value * 4


cycleOffset






INTEGER (0..255)





OPTIONAL,


mtch-L1CombiningPeriodList


SEQUENCE (SIZE (1..maxMBMS-L1CP)) OF SEQUENCE {



periodStart






INTEGER (0..255),



periodDuration





INTEGER (1..256)


}

}

MBMS-L1CombiningSchedule ::=

CHOICE {


cycleLength-32





MBMS-L1CombiningSchedule-32,


cycleLength-64





MBMS-L1CombiningSchedule-64,


cycleLength-128





MBMS-L1CombiningSchedule-128,


cycleLength-256





MBMS-L1CombiningSchedule-256,


cycleLength-512





MBMS-L1CombiningSchedule-512,


cycleLength-1024




MBMS-L1CombiningSchedule-1024

}

MBMS-L1CombiningTransmTimeDiff ::=
INTEGER (0..3)

MBMS-L23Configuration ::=


CHOICE {


sameAsCurrent





SEQUENCE {



currentCell-SCCPCH




MBMS-SCCPCHIdentity,



mschConfigurationInfo



MBMS-MSCHConfigurationInfo-r6


},


different






SEQUENCE {



transpCh-InfoCommonForAllTrCh

MBMS-CommonCCTrChIdentity,



transpCHInformation




MBMS-TrCHInformation-NeighbList


}

}

MBMS-LogicalChIdentity ::=


INTEGER (1..15)

MBMS-MCCH-ConfigurationInfo-r6 ::=
SEQUENCE {


accessInfoPeriodCoefficient


INTEGER (0..3),


repetitionPeriodCoefficient


INTEGER (0..3),


modificationPeriodCoefficient

INTEGER (7..10),


rlc-Info






RLC-Info-r6,


tctf-Presence





MBMS-TCTF-Presence




OPTIONAL

}

MBMS-MICHConfigurationInfo-r6 ::=
SEQUENCE {


michPowerOffset





MBMS-MICHPowerOffset,


mode







CHOICE {



fdd








SEQUENCE {




channelisationCode256



ChannelisationCode256,




ni-CountPerFrame




MBMS-NI-CountPerFrame,




sttd-Indicator





BOOLEAN



},



tdd384







SEQUENCE {




timeslot






TimeslotNumber,




midambleShiftAndBurstType


MidambleShiftAndBurstType,




channelisationCode




DL-TS-ChannelisationCode,




repetitionPeriodLengthOffset

RepPerLengthOffset-MICH

OPTIONAL,




mbmsNotificationIndLength


MBMS-MICHNotificationIndLength
DEFAULT mn4


},



tdd128







SEQUENCE {




timeslot






TimeslotNumber-LCR-r4,




midambleShiftAndBurstType


MidambleShiftAndBurstType-LCR-r4,




channelisationCodeList



SEQUENCE (SIZE (1..2)) OF














DL-TS-ChannelisationCode,




repetitionPeriodLengthOffset

RepPerLengthOffset-MICH

OPTIONAL,




mbmsNotificationIndLength


MBMS-MICHNotificationIndLength
DEFAULT mn4


}


}

}

MBMS-MICHNotificationIndLength ::=
ENUMERATED { mn4, mn8, mn16 }

MBMS-MICHPowerOffset ::=


INTEGER (-10..5)

MBMS-ModifedService-r6 ::=


SEQUENCE {


mbms-TransmissionIdentity


MBMS-TransmissionIdentity,


mbms-RequiredUEAction



MBMS-RequiredUEAction-Mod,


mbms-PreferredFrequency



CHOICE {



mcch







MBMS-PFLIndex,



dcch







MBMS-PFLInfo


}

OPTIONAL,


continueMCCHReading




BOOLEAN

}

MBMS-ModifedServiceList-r6 ::=

SEQUENCE (SIZE (1..maxMBMSservModif)) OF











MBMS-ModifedService-r6

MBMS-MSCHConfigurationInfo-r6 ::=
SEQUENCE {


mschShedulingInfo




MBMS-MSCHSchedulingInfo



OPTIONAL,


rlc-Info






RLC-Info-r6






OPTIONAL,


tctf-Presence





MBMS-TCTF-Presence




OPTIONAL

}

MBMS-MSCHSchedulingInfo ::=


CHOICE {


schedulingPeriod-32-Offset


INTEGER (0..31),


schedulingPeriod-64-Offset


INTEGER (0..63),


schedulingPeriod-128-Offset


INTEGER (0..127),


schedulingPeriod-256-Offset


INTEGER (0..255),


schedulingPeriod-512-Offset


INTEGER (0..511),


schedulingPeriod-1024-Offset

INTEGER (0..1023)

}

MBMS-NeighbouringCellSCCPCH-r6 ::=
SEQUENCE {


secondaryCCPCH-Info




MBMS-CommonPhyChIdentity,


rakeCombinableGroupId



MBMS-RakeCombinableGroupId


OPTIONAL,


layer1Combining





CHOICE {



fdd








SEQUENCE {




typeOfL1Combining




MBMS-TypeOfL1Combining,




mbms-L1CombiningSchedule


MBMS-L1CombiningSchedule
OPTIONAL



},



tdd








NULL


}

OPTIONAL,


mbms-L23Configuration



MBMS-L23Configuration

}

MBMS-NeighbouringCellSCCPCHList-r6 ::= SEQUENCE (SIZE (1..maxSCCPCH)) OF











MBMS-NeighbouringCellSCCPCH-r6

MBMS-NI-CountPerFrame ::=


ENUMERATED { ni18, ni36, ni72, ni144 }
MBMS-NumberOfNeighbourCells ::=

INTEGER (1..32)
MBMS-PFLIndex ::=




INTEGER (1..maxMBMS-Freq)

MBMS-PFLInfo ::=




FrequencyInfo

MBMS-PhyChInformation-r6 ::=

SEQUENCE {


mbms-CommonPhyChIdentity


MBMS-CommonPhyChIdentity,


secondaryCCPCHInfo-MBMS



SecondaryCCPCHInfo-MBMS-r6

}

MBMS-PhyChInformationList-r6 ::=
SEQUENCE (SIZE (1..maxMBMS-CommonPhyCh)) OF











MBMS-PhyChInformation-r6

MBMS-PL-ServiceRestrictInfo-r6 ::=
ENUMERATED { true }

MBMS-PreferredFreqRequest-r6 ::=
SEQUENCE {


preferredFreqRequest



FrequencyInfo

}

MBMS-PreferredFrequencyInfo-r6 ::=
SEQUENCE {


mbmsPreferredFrequency



INTEGER (1..maxMBMS-Freq),


layerConvergenceInformation


CHOICE {



mbms-Qoffset





INTEGER (0..7),



mbms-HCSoffset





INTEGER (0..7)


}

}

MBMS-PreferredFrequencyList-r6 ::=
SEQUENCE (SIZE (1..maxMBMS-Freq)) OF











MBMS-PreferredFrequencyInfo-r6

MBMS-PTM-RBInformation-C ::=

SEQUENCE {


rbInformation





MBMS-CommonRBIdentity,


shortTransmissionID




MBMS-ShortTransmissionID,


logicalChIdentity




MBMS-LogicalChIdentity

}

MBMS-PTM-RBInformation-CList ::=
SEQUENCE (SIZE (1..maxRBperTrCh)) OF











MBMS-PTM-RBInformation-C

MBMS-PTM-RBInformation-N ::=

SEQUENCE {


shortTransmissionID




MBMS-ShortTransmissionID,


logicalChIdentity




MBMS-LogicalChIdentity,


layer1-CombiningStatus



ENUMERATED { true }




OPTIONAL

}

MBMS-PTM-RBInformation-NList ::=
SEQUENCE (SIZE (1..maxRBperTrCh)) OF











MBMS-PTM-RBInformation-N

MBMS-PTM-RBInformation-S ::=

SEQUENCE {


rbInformation





MBMS-CommonRBIdentity,


shortTransmissionID




MBMS-ShortTransmissionID,


logicalChIdentity




MBMS-LogicalChIdentity,


numberOfNeighbourCells



MBMS-NumberOfNeighbourCells


OPTIONAL
}

MBMS-PTM-RBInformation-SList ::=
SEQUENCE (SIZE (1..maxRBperTrCh)) OF











MBMS-PTM-RBInformation-S

MBMS-RakeCombinableGroupId ::=

INTEGER (0..15)
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