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1 Introduction

At the latest RAN2 meetings, we have agreed to introduce a new RRC message, the MBMSInterestIndication message, by which the connected UE informs the network about its MBMS interests. The network is supposed to consider the MBMSInterestIndication message during mobility procedures in order to move or keep the UE such that it can receive its MBMS service(s) of interest on the correct MBMS frequency layer(s). RAN2 has agreed on the following.
Agreements from RAN2#75 [1]:
	5
Introduce a new message, the MBMSInterestIndication message, by which the UE indicates its interest in MBMS frequency reception




Agreements from RAN2#75bis [2]:
	Agreements
1
The UE should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message.




Agreements from RAN2#76 [3]:

	Agreements
1
The UE may indicate with a single bit its willingness to prioritise MBMS over unicast in the MBMSInterestIndication message. This priority indication applies to all unicast bearers.

2
The user/UE willingness to prioritise MBMS over unicast should be informed to the network regardless of whether the concerning frequency is congested or not at the time of signalling.




Agreements from RAN2#77bis [4]:

	1
UE in RRC_CONNECTED is allowed to send the MBMSInterestIndication message any time, even before AS security activation (e.g. to avoid that the eNB configures SCells that would prevent the UE from accessing its intended MBMS service).

2
UE needs to know whether or not the serving cell supports the MBMSInterestIndication message to decide transmission of the message. (Details are FFS)

3
The UE may send an MBMSInterestIndication even if the current configured serving cell(s) does not prevent it from receiving the MBMS services it is interested in (proactive indication)

4
The UE shall not indicate interest in the MBMSInterestIndication beyond its capabilities. 

5
For handover preparation, the source eNB transfers ‘MBMS UE context’ to the target eNB, if available.




This contribution discusses details related to the MBMS interest indication procedure.

2 MBMS interest indication
2.1 Limitation of indicated frequencies

RAN2 agreed to introduce a new MBMSInterestIndication message, by which the UE provides MBMS interest information at the level of a frequency [1], and that it should be allowed to indicate more than one MBMS frequency in the MBMSInterestIndication message [2]. 

Since carrier aggregation capable UEs can aggregate up to five component carriers, this number can also be used as an upper limit for the MBMSInterestIndication message, even though it is not expected that MBMS will be simultaneously provided or even received on that many frequencies. This number is chosen for simplicity and to align with the upper limit for carrier aggregation.
Proposal 1 For simplicity and to align with the upper limit for carrier aggregation, the MBMSInterestIndication message shall allow the UE to report at most five MBMS frequencies.
2.2 UEs no longer interested or receiving MBMS services
First we discuss, what the UE does when it is not interested or not receiving MBMS services any more. When the UE is no more interested in or stops receiving MBMS services, the UE should be able to inform the E-UTRAN about this by sending an empty MBMS frequency list, which has the following benefits:

· If the UE is connected to a congested MBMS carrier, the network can move the UE to a non-congested carrier as soon as it receives the updated MBMS interest indication message.
· If the UE is in carrier aggregation mode, the network has more flexibility in configuring the UE’s serving cells because it does not have to take into account the MBMS reception status of the UE
If the UE does not inform the network that it is no more interested in MBMS reception, the network would unnecessarily keep the UE on a specific frequency or configure serving cells in a less optimal way.

Proposal 2 The UE sends an empty MBMS frequency list when it is no more interested in or stops receiving MBMS services.
3 Informing the target eNB about the UE’s MBMS interest during handover
As agreed at RAN2#77bis [6], the source eNB forwards the UE’s MBMS interest indication to the target eNB during the handover procedure (via X2/S1) if available. As the IE HandoverPreparationInformation is already used to forward user context from the source to the target eNB, it can be easily extended to support MBMS service continuity.
Proposal 3 Extend the IE HandoverPreparationInformation to carry the MBMSInterestIndication message.
If the source eNB forwards the UE’s MBMS interest indication to the target eNB, the UE does not retransmit the MBMSInterestIndication message after the handover. However, if the source eNB did not receive the MBMSInterestIndication message because it does not support Rel-11 MBMS features while being in the same MBSFN area, the UE needs to re-send the MBMSInterestIndication message to the target eNB. 

Reading system information to find out whether the target eNB supports the MBMSInterestIndication message would cause some delay, during which the target eNB could trigger unwanted inter-frequency handover. Therefore, the target eNB should request the MBMSInterestIndication message already during the handover procedure. This can be realized by e.g. adding an mbms-InterestIndicationRequest flag to the mobilityControlInfo provided within the RRCConnectionReconfiguration message to inform the UE that it shall send the MBMSInterestIndication message after the handover e.g. after sending the RRCConnectionReconfigurationComplete message.
Proposal 4 Introduce an mbms-InterestIndicationRequest flag in the mobilityControlInfo provided within the RRCConnectionReconfiguration message which indicates that the UE shall transmit the MBMSInterestIndication message to the target cell.
Proposal 5 If requested by the target cell, the UE shall transmit the MBMSInterestIndication message after the handover procedure, e.g. after sending the RRCConnectionReconfigurationComplete message.
4 Text proposal for 36.331
The following text proposals for TS 36.331 [6] assume that the proposals above are agreed. Furthermore, it is assumed that the proposals in [8] and [9] are adopted:

· according to minimum UE capability, the MBMS UE is capable of MBMS reception on any cell within the SupportedBandCombination;
· the maximum number of MBMS frequencies listed in the MBMSInterestIndication message is equal to the maximum number of serving cells that a UE may support, i.e. 5.

· the presence of the new MBMS SIB, SystemInformationBlock1x, indicates that the eNB supports the MBMSInterestIndication message

· if the MBMS SAI list for a neighboring frequency is empty, the UE does not include this frequency in the MBMSInterestIndication message

Extensions within existing information elements or messages, respectively, are highlighted with track changes. New text and new messages are not highlighted for convenience. 

Beginning of text proposal for MBMS interest indication in 36.331
5.2.2.21
Actions upon reception of SystemInformationBlockType1x
No UE requirements related to the contents of this SystemInformationBlock apply other than those specified elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.

[…]
5.8.5
MBMS Interest Indication Procedure
5.8.5.1
General


[image: image1.emf] 
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Figure 5.8.5.1-1: MBMS interest indication when UE is in RRC_CONNECTED
The purpose of this procedure is to indicate to the network the UE’s interest in MBMS reception.

5.8.5.2
Initiation

1>
if the SystemInformationBlockType1x is included the UE may:
2> if the UE is in RRC_CONNECTED

3> if upper layers indicate change of MBMS interest or change of MBMS service reception, which results in a change of the mbms-FrequencyList or

3> if the UE changes its preference between MBMS and unicast reception

4>
initiate the procedure to indicate MBMS interest;

3>
if and only if upper layers indicate to stop MBMS interest or MBMS reception

4>
initiate the procedure to indicate stop;

2>
if the UE has successfully established RRC connection and is interested in or already receiving MBMS services or

2> if the UE has successfully performed a handover and the mbms-InterestIndicationRequest flag in the IE RadioResourceConfigCommon within the IE mobilityControlInfo is set to true

3>
initiate the procedure to indicate MBMS interest;

5.8.5.3
Actions related to transmission of MBMSInterestIndication message

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

1>
set the mbmsInterestIndication as follows:
2>
if the procedure is initiated to indicate change of MBMS frequencies for MBMS service reception:
3> set the mbms-FrequencyList according to the information received from upper layers and from the MBMS assistance information received in SystemInformationBlockType1x with following restrictions:

4> the mbms-FrequencyList corresponds with the UE’s capabilities;

4> the UE does not add any frequency with an empty MBMS-SAIsPerFreqList to the mbms-FrequencyList;
3> if the UE prioritizes MBMS over unicast services

4> set the mbms-Priority to TRUE;

3> else if the UE does not prioritize MBMS over unicast services

4> set the mbms-Priority to FALSE;
2>
else if the procedure is initiated to indicate stop of MBMS interest or MBMS reception:
3>
set the number of elements in the mbms-FrequencyList to zero;

3> set the mbms-Priority to FALSE;

1>
submit the MBMSInterestIndication message to lower layers for transmission, upon which the procedure ends;
[…]
6.2
RRC messages

NOTE:
The messages included in this section reflect the current status of the discussions. Additional messages may be included at a later stage.

6.2.1 General message structure
[…]
–
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 or from the RN 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,



ueInformationResponse-r9



UEInformationResponse-r9,



proximityIndication-r9




ProximityIndication-r9,



rnReconfigurationComplete-r10


RNReconfigurationComplete-r10,



mbmsCountingResponse-r10



MBMSCountingResponse-r10,



interFreqRSTDMeasurementIndication-r10
InterFreqRSTDMeasurementIndication-r10


},


messageClassExtension-r11
CHOICE {



c2






CHOICE {




mbmsInterestIndication-r11


MBMSInterestIndication-r11,




spare15 NULL, spare14 NULL, spare13 NULL,




spare12 NULL, spare11 NULL, spare10 NULL,




spare9 NULL, spare8 NULL, spare7 NULL,



spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



messageClassExtension
SEQUENCE {}

}

}

-- ASN1STOP

[…]
–
MBMSInterestIndication
The MBMSInterestIndication message is used by the UE to inform the E-UTRAN about its interest to receive MBMS services on a specific MBMS frequency and its prioritization between unicast and MBMS services.
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 {




mbms-InterestIndication-r11


MBMS-InterestIndication-r11-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

MBMS-InterestIndication-r11-IEs ::=
SEQUENCE {

mbms-FrequencyList-r11



MBMS-FrequencyList-r11,


mbms-Priority-r11




BOOLEAN,






OPTIONAL,


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

MBMS-FrequencyList-r11 ::=


SEQUENCE (SIZE (0..maxFreq)) OF MBMS-FrequencyInfo-r11

MBMS-FrequencyInfo-r11 ::=


SEQUENCE {

carrierFreq-r11





ARFCN-ValueEUTRA,


...

}

-- ASN1STOP
	MBMSInterestIndication field descriptions

	carrierFreq

The EARFCN value of the carrier on which the UE is interested to receive one or more MBMS services.

	mbms-Priority

If set to TRUE the UE prioritizes MBMS services over unicast.


[…]
6.3.2
Radio resource control information elements

[…]
–
RadioResourceConfigCommon
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify common radio resource configurations in the system information and in the mobility control information, respectively, e.g., the random access parameters and the static physical layer parameters.

RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB ::=
SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon,


bcch-Config 





BCCH-Config,


pcch-Config 





PCCH-Config,


prach-Config





PRACH-ConfigSIB,


pdsch-ConfigCommon




PDSCH-ConfigCommon,


pusch-ConfigCommon




PUSCH-ConfigCommon,


pucch-ConfigCommon




PUCCH-ConfigCommon,


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon,


uplinkPowerControlCommon


UplinkPowerControlCommon,


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...,


[[
uplinkPowerControlCommon-v1020
UplinkPowerControlCommon-v1020

OPTIONAL
-- Need OR


]],


[[
mbms-InterestIndicationRequest-r11
BOOLEAN






OPTIONAL    -- Need OP


]]
}

RadioResourceConfigCommon ::=

SEQUENCE {


rach-ConfigCommon




RACH-ConfigCommon




OPTIONAL,
-- Need ON


prach-Config





PRACH-Config,


pdsch-ConfigCommon




PDSCH-ConfigCommon




OPTIONAL,
-- Need ON


pusch-ConfigCommon




PUSCH-ConfigCommon,


phich-Config





PHICH-Config





OPTIONAL,
-- Need ON


pucch-ConfigCommon




PUCCH-ConfigCommon




OPTIONAL,
-- Need ON


soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon


OPTIONAL,
-- Need ON


uplinkPowerControlCommon


UplinkPowerControlCommon


OPTIONAL,
-- Need ON


antennaInfoCommon




AntennaInfoCommon


OPTIONAL,
-- Need ON


p-Max







P-Max







OPTIONAL,
-- Need OP


tdd-Config






TDD-Config






OPTIONAL,
-- Cond TDD


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

...,


[[
uplinkPowerControlCommon-v1020
UplinkPowerControlCommon-v1020

OPTIONAL
-- Need ON


]]

}
...
-- ASN1STOP
[…]
6.3.4
Mobility control information elements

–
MobilityControlInfo
The IE MobilityControlInfo includes parameters relevant for network controlled mobility to/within E‑UTRA.

MobilityControlInfo information element
-- ASN1START

MobilityControlInfo ::=

SEQUENCE {


targetPhysCellId




PhysCellId,


carrierFreq






CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA


carrierBandwidth




CarrierBandwidthEUTRA



OPTIONAL,
-- Cond HO-toEUTRA


additionalSpectrumEmission


AdditionalSpectrumEmission


OPTIONAL,
-- Cond HO-toEUTRA


t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare1},


newUE-Identity





C-RNTI,


radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL,
-- Need OP


...

}

CarrierBandwidthEUTRA ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1},


ul-Bandwidth





ENUMERATED {













n6, n15, n25, n50, n75, n100, spare10,













spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1}
OPTIONAL -- Need OP

}

CarrierFreqEUTRA ::=



SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL
-- Cond FDD

}

-- ASN1STOP

10.2.2
Message definitions

–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB during handover preparation, including UE capability information.

Direction: source eNB/ source RAN to target eNB

HandoverPreparationInformation message
-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL, 

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO


nonCriticalExtension



HandoverPreparationInformation-v920-IEs

OPTIONAL

}

HandoverPreparationInformation-v920-IEs
::= SEQUENCE {


ue-ConfigRelease-r9




ENUMERATED {











rel9, rel10, spare6, spare5, spare4, spare3,











spare2, spare1, ...} 


OPTIONAL, 
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v11xy-IEs     OPTIONAL

}

HandoverPreparationInformation-v11xy-IEs ::= SEQUENCE {

    mbmsInterestIndication-r11


MBMSInterestIndication-r11

OPTIONAL, 

    nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config

The radio resource configuration. Applicable in case of intra-E-UTRA handover. If the target receives an incomplete MeasConfig and RadioResourceConfigDedicated in the as-Config, the target eNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	as-Context

Local E-UTRAN context required by the target eNB.

	rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-ConfigRelease

Indicates the RRC protocol release applicable for the current UE configuration. This could be used by target eNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 version of RRC protocol. NOTE 1.

	ue-RadioAccessCapabilityInfo

E-UTRA radio access capabilities are always included and in case of inter-RAT handover to E-UTRA, UTRA radio access capabilities may be included. (If UTRA radio access capabilities are received from the source RAN, they are ignored by target eNB.) In case of inter-RAT handover to E-UTRA and the source is GERAN, GERAN capabilities are always included.


[…]
A.6
Protection of RRC messages (informative)

The following list provides information which messages can be sent (unprotected) prior to security activation and which messages can be sent unprotected after security activation.

P…Messages that can be sent (unprotected) prior to security activation

A - I…Messages that can be sent without integrity protection after security activation

A - C…Messages that can be sent unciphered after security activation

NA… Message can never be sent after security activation

	Message
	P
	A-I
	A-C
	Comment

	CSFBParametersRequestCDMA2000
	+
	-
	-
	

	CSFBParametersResponseCDMA2000
	+
	-
	-
	

	CounterCheck
	-
	- 
	- 
	

	CounterCheckResponse
	-
	- 
	- 
	

	DLInformationTransfer
	+
	-
	-
	

	HandoverFromEUTRAPreparationRequest (CDMA2000)
	-
	- 
	- 
	

	InterFreqRSTDMeasurementIndication
	-
	-
	-
	

	LoggedMeasurementsConfiguration
	-
	-
	-
	

	MasterInformationBlock
	+
	+
	+
	

	MBMSCountingRequest
	+
	+
	+
	

	MBMSCountingResponse
	-
	-
	-
	

	MBMSInterestIndication
	+
	-
	-
	

	MBSFNAreaConfiguration
	+
	+
	+
	

	MeasurementReport
	+
	-
	-
	Justification for case “P”: RAN2 agreed that measurement configuration may be sent prior to security activation

	MobilityFromEUTRACommand
	-
	- 
	-
	

	Paging
	+
	+
	+
	

	ProximityIndication
	-
	-
	-
	

	RNReconfiguration
	-
	-
	-
	

	RNReconfigurationComplete
	-
	-
	-
	

	RRCConnectionReconfiguration
	+
	-
	-
	The message shall not be sent unprotected before security activation if it is used to perform handover or to establish SRB2 and DRBs

	RRCConnectionReconfigurationComplete
	+
	-
	-
	Unprotected, if sent as response to RRCConnectionReconfiguration which was sent before security activation

	RRCConnectionReestablishment
	-
	+
	+
	This message is not protected by PDCP operation.

	RRCConnectionReestablishmentComplete
	-
	-
	-
	

	RRCConnectionReestablishmentReject
	-
	+
	+
	One reason to send this may be that the security context has been lost, therefore sent as unprotected. 

	RRCConnectionReestablishmentRequest
	-
	-
	+
	This message is not protected by PDCP operation. However a short MAC-I is included.

	RRCConnectionReject
	+
	NA
	NA
	

	RRCConnectionRelease
	+
	-
	-
	Justification for P: If the RRC connection only for signalling not requiring DRBs or ciphered messages, or the signalling connection has to be released prematurely, this message is sent as unprotected.

	RRCConnectionRequest
	+
	NA
	NA
	

	RRCConnectionSetup
	+
	NA
	NA
	

	RRCConnectionSetupComplete
	+
	NA
	NA
	

	SecurityModeCommand
	+
	NA
	NA
	Integrity protection applied, but no ciphering (integrity verification done after the message received by RRC)

	SecurityModeComplete
	-
	NA
	NA
	Integrity protection applied, but no ciphering. Ciphering is applied after completing the procedure.

	SecurityModeFailure
	+
	NA
	NA
	Neither integrity protection nor ciphering applied.

	SystemInformation
	+
	+
	+
	

	SystemInformationBlockType1
	+
	+
	+
	

	UECapabilityEnquiry
	+
	-
	-
	

	UECapabilityInformation
	+
	-
	-
	

	UEInformationRequest
	-
	-
	-
	

	UEInformationResponse
	-
	-
	-
	

	ULHandoverPreparationTransfer (CDMA2000)
	-
	-
	-
	This message should follow HandoverFromEUTRAPreparationRequest

	ULInformationTransfer
	+
	-
	-
	


End of text proposal for MBMS interest indication in 36.331
5 Conclusion

In this contribution we discussed further details related to MBMS interest indication.
Proposal 1
For simplicity and to align with the upper limit for carrier aggregation, the MBMSInterestIndication message shall allow the UE to report at most five MBMS frequencies.
Proposal 2
The UE sends an empty MBMS frequency list when it is no more interested in or stops receiving MBMS services.
Proposal 3
Extend the IE HandoverPreparationInformation to carry the MBMSInterestIndication message.
Proposal 4
Introduce an mbms-InterestIndicationRequest flag in the mobilityControlInfo provided within the RRCConnectionReconfiguration message which indicates that the UE shall transmit the MBMSInterestIndication message to the target cell.
Proposal 5
If requested by the target cell, the UE shall transmit the MBMSInterestIndication message after the handover procedure, e.g. after sending the RRCConnectionReconfigurationComplete message.

Finally, we provide some Stage 3 text proposals in the annex for MBMS interest indication for TS 36.331.
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