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1 Introduction
In RAN2#77BIS, the following agreement has been achieved.
	-          If the MBMS SAIs are provided in SI, the UE interested in a MBMS service is only allowed to prioritize other frequencies and indicate interest based on this information.

-          A new SIB is to be used for transmission of SAIs information. The new SIB acquisition follows similar to SIB13 acquisition procedure.


In this paper, we consider some further enhancements for UE on searching interested MBMS services and reading MCCHs, by broadcasting the binding relationship between MBSFN and SAI of the current cell through the new SIB, which is introduced to carry MBMS assistance information. 

2 Discussion

2.1. Enhancements and Scenarios 
According to the above agreements achieved in previous meetings, the SAIs of current cell and neighbour frequencies are provided in a new SIB. Firstly, UE can indicate its MBMS interest by prioritizing MBMS frequency or reporting MBMSInterestIndication message, by utilizing the MBMS assistance information from both the USD and the MBMS new SIB. Secondly, UE will reselect or be handed off to the interested MBMS cell/frequency. Thirdly, UE needs to read the MCCH of each MBSFN from the interested MBMS cell/frequency. Here, we consider some enhancement points while reading or monitoring MCCHs. The proposed enhancement is to provide the relationship between MBSFN and SAI of the current camping cell through the MBMS new SIB, such as:

{ (sai1, sai2),  (sai3, sai4)}. The first SAI list can correspond to the first MBSFN ordered in SIB13 and so on [3].
Scenario 1: UE reads MCCHs to receive interested MBMS services.
Observation 1: Without knowing which MBSFN area is providing the interested MBMS services, UE needs to read the MCCH of each MBSFN of the target cell until it finds the interested service. 

Scenario 2: UE monitors MCCHs while its interested MBMS services are not provided.
Scenario 2.1: UE monitors the MCCHs of a cell where the interested MBMS service is about to be launched.

Scenario 2.2: UE monitors the MCCHs of a cell where the interested MBMS service is suspended.

According to the agreement in RAN2#77BIS, “We clarify that the UE is allowed to prioritize the MBMS frequency based on SAI in SI (during a session it is interested to receive) even though the concerned session may not be provided by MBSFN.” As such, UE, which is prioritizing the MBMS frequency and waiting for the provisioning/resumption of its interested MBMS services, needs to monitor the update of MCCHs of the cell. The detailed analysis of MBMS service suspension and resumption can be found in [1].
Observation 2: Without knowing which MBSFN is going to provide the interested MBMS services, UE needs to monitor the MCCH update of all MBSFN areas of the target cell.
If the new SIB provides the relationship between MBSFN and SAI of the current cell, then UE will be able to know exactly which MBSFN it is interested in, and only read the MCCHs of its interested MBSFNs and monitor the update of the MCCHs of its interested MBSFNs. Then, the effort of reading or monitoring MCCHs by UE will be reduced.
Proposal: It is proposed to broadcast the relationship between MBSFN area and SAI through the new SIB carrying MBMS assistance information, such as {(sai1, sai2), (sai3, sai4)}. 
2.2. The relationship among SA, MBSFN area and cell
In TS 36.300 section 15 [4], one Service area (SA) covers multiple MBSFN areas as the figure below.
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Seen as the following figure, in a certain SA, if one cell (e.g., cell 3) simultaneously belongs to more than one MBSFN area (e.g., MBSFN 1 and MBSFN 2), it means that a certain MBMS service from a specific SA will be transmitted in multiple copies in different MBSFN areas. 
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The above scenario should be avoided because it will bring unnecessary resource consumption and bring UE action confusing. So a practical MBMS deployment should be defined as the below figure.
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Observation 3: A cell can belong to multiple MBSFN areas. A cell can also belong to multiple SA. For a specific cell, an SA belongs to only one MBSFN area. 
Meanwhile, in current TS 36.433 specification [5], the relationship among SA, MBSFN area and cell is set up by M2 setup procededure. In current system, eNB already has the relationship information which can be simple broadcast without modifying any RAN3 specification. Further analysis on the relationship can be found in [2].
As mentioned above, the SAIs of the current cell can be grouped for each MBSFN. There will be no more extra signalling added while introducing such relationship. Because both MBSFN and SAI are semi-statically managed, and the relationship between MBSFN and SAI is also semi-static, then the update of the relationship will be semi-static as well.  Thus, we have the following observation:
Observation 4: The extra overhead introduced by indicating the relationship between MBSFN area and SAI is limited.

3 Conclusion

In this contribution, we propose a solution which can improve UE behaviours while reading or monitoring MCCHs. Observation 1 & 2 discusses the issues in current network. Observation 3 - 6 describes the relationship amongst SA, MBSFN area and cell.
Observation 1: Without knowing which MBSFN area is providing the interested MBMS services, UE needs to read the MCCH of each MBSFN of the target cell until it finds the interested service. 

Observation 2: Without knowing which MBSFN is going to provide the interested MBMS services, UE needs to monitor the MCCH update of all MBSFN areas of the target cell.

Observation 3: A cell can belong to multiple MBSFN areas. A cell can also belong to multiple SA. For a specific cell, an SA belongs to only one MBSFN area.
Observation 4: The extra overhead introduced by indicating the relationship between MBSFN area and SAI is limited.
According to the analysis given above, the proposed enhancement on assistance information can improve UE behaviours and introduce only a little complexity to the system.
Proposal: It is proposed to broadcast the relationship between MBSFN area and SAI through the new SIB carrying MBMS assistance information, such as {(sai1, sai2), (sai3, sai4)}. 
If the above proposal is agreed, then corresponding text proposals (Stage 2 and Stage 3) are as follows.
Text proposal for TS 36.300

The blue highlight content is related to the suggested proposal, referred to [7]
15.4
Mobility procedures for MBMS reception
Service continuity is the process whereby the UE can continue to receive the MBMS service(s) via MBSFN when changing cell(s). E-UTRAN procedures provide support for service continuity with respect to mobility within the same MBSFN area.Within the same geographic area, MBMS services can be provided on more than one frequency and the frequencies used to provide MBMS services may change from one geographic area to another within a PLMN.
To avoid the need to read MBMS related system information and potentially MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBMS services via MBSFN through the combination of the following MBMS assistance information:

-
user service description (USD): in the USD (see [yy]), the application/service layer provides for each service the TMGI, the session start time, the frequencies and the MBMS service area identities (MBMS SAIs, see definition in section 15.3 of TS 23.003 [26]) belonging to the MBMS service area (see definition in [xx]);

-
system information: MBMS cells indicate in their system information the MBMS SAIs of the current cell and the list of these MBMS SAIs is divided into one or more sub-lists (each of which is related to one MBSFN area existing in SIB13); MBMS and non-MBMS cells indicate in their system information the MBMS SAIs of the current cell and the MBMS SAIs of each neighbour frequency (it is FFS if CSG cells indicate the MBMS SAIs of neighbour frequencies).

NOTE 1: 
A new SIB is to be used for transmission of SAIs information. The new SIB acquisition follows similar to SIB13 acquisition procedure.
NOTE 2:  Each SAI from above MBMS SAIs of the current cell is only configured to one MBSFN area of  the current cell, although the cell may belong to multiple MBSFN areas.
When applying the procedures described below for UEs in RRC_IDLE and RRC_CONNECTED state:
Text proposal for TS 36.331
Beginning of text proposal for MBMS assistance information in 36.331
–
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-v920






SystemInformationBlockType12-r9,



sib13-v920






SystemInformationBlockType13-r9,



sib14-vbx0






SystemInformationBlockType14-r11

},


nonCriticalExtension



SystemInformation-v8a0-IEs






OPTIONAL

}

SystemInformation-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,
-- Need OP


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

-- ASN1STOP

–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




INTEGER (1..64),


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},


systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v890-IEs




OPTIONAL

}

SystemInformationBlockType1-v890-IEs::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING


OPTIONAL,
-- Need OP


nonCriticalExtension



SystemInformationBlockType1-v920-IEs
OPTIONAL

}

SystemInformationBlockType1-v920-IEs ::=
SEQUENCE {


ims-EmergencySupport-r9



ENUMERATED {true}


OPTIONAL,
-- Need OR


cellSelectionInfo-v920



CellSelectionInfo-v920

OPTIONAL,
-- Cond RSRQ


nonCriticalExtension



SEQUENCE {}




OPTIONAL
-- Need OP

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, sibType12-v920, sibType13-v920, 










sibType14-vbx0,
spare4, spare3, spare2, spare1, ...}

CellSelectionInfo-v920 ::=


SEQUENCE {


q-QualMin-r9





Q-QualMin-r9,


q-QualMinOffset-r9




INTEGER (1..8)





OPTIONAL
-- Need OP

}

-- ASN1STOP

5.2.2.21
Actions upon reception of SystemInformationBlockType14
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.

–
SystemInformationBlockType14
The IE SystemInformationBlockType14 contains MBMS assistance information relevant for current cell and for each neighbour frequency.
SystemInformationBlockType14 information element
-- ASN1START

SystemInformationBlockType14-r11 ::=
SEQUENCE {


mbms-CurrentCellSAIList-r11

MBMS-CurrentCellSAIList-r11,
mbms-NeghbourFreqInfoList-r11 
MBMS-NeghbourFreqInfoList-r11,
lateNonCriticalExtension


OCTET STRING




OPTIONAL,
-- Need OP


...

}
MBMS-NeghbourFreqInfoList
::=SEQUENCE (SIZE(1..maxFreq)) OF MBMS-NeghbourFreqInfo-r11
MBMS-NeighbourFreqInfo-r11
::=SEQUENCE {


mbms-NeighbourFreqIndex


INTEGER (0.. maxFreq-1),

mbms-NeighbourFreqSAIList-r11
MBMS-NeighourFreqSAIList-r11,
}
-- ASN1STOP

	SystemInformationBlockType14 field descriptions

	mbms-CurrentCellSAIList 
List of the Service Area Identities which a cell belongs to. The first entry in mbms-CurrentCellSAIList corresponds to the first entry in mbsfn-AreaInfoList within SIB13, and the second entry corresponds to the second entry in this list and so on.

	mbms-NeighbourFreqIndex 

Index of the entry in field interFreqCarrierFreqList within SystemInformationBlockType5. Value 0 corresponds to the first entry in interFreqCarrierFreqList within SystemInformationBlockType5, and value 1 corresponds to the second entry in this list and so on.


6.3.7
MBMS information elements
–
MBMS-CurrentSAICellList
The IE MBMS- CurrentCellSAIList contains information to which MBMS SAIs each MBSFN area of a cell belongs.
MBMS-CurrentCellList information element
-- ASN1START

MBMS-CurrentCellSAIList-r11 

::=
SEQUENCE (SIZE (1.. maxMBSFN-Area)) OF MBMS-CurrentCellMBSFNSAIs-r11
MBMS-CurrentCellMBSFNSAIs-r11

::=
SEQUENCE
{

mbms-MBSFNSAIList-r11 
 SEQUENCE (SIZE(1..maxMBMSSAI-PerMBSFN-r11)) OF MBMS-SAI-r11
}

-- ASN1STOP

	MBMS-CurrentCellList field descriptions

	mbms-MBSFNSAIList 
List of Service Area Identities relevant to each MBSFN area. 


–
MBMS-NeghbourFreqSAIList-r11

The IE MBMS-NeghbourFreqSAIList contains information to which MBMS SAIs a frequency belongs.

MBMS-NeghbourFreqSAIList information element
-- ASN1START

MBMS-NeghbourFreqSAIList
::=SEQUENCE (SIZE(1..maxMBMSSAI-PerFreq-r11)) OF MBMS-SAI-r11

-- ASN1STOP
–
MBMS-SAI
The IE MBMS-SAI is used to describe a group of cells that belong to the same MBMS Service Area Identity (MBMS SAI) as described in TS 23.003 [27].

MBMS-SAI information element
-- ASN1START

MBMS-SAI-r11



::=
OCTET STRING (SIZE (2))
-- ASN1STOP

6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxBandComb-r10



INTEGER ::=
128
-- Maximum number of band combinations.

maxBands




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

maxBandwidthClass-r10

INTEGER ::=
16
-- Maximum number of supported CA BW classes per band

maxCDMA-BandClass


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

maxCellBlack



INTEGER ::= 16
-- Maximum number of blacklisted physical cell identity












-- ranges listed in SIB type 4 and 5

maxCellInfoGERAN-r9 

INTEGER ::=
32
-- Maximum number of GERAN cells for which system in-












-- formation can be provided as redirection assistance

maxCellInfoUTRA-r9


INTEGER ::=
16
-- Maximum number of UTRA cells for which system












-- information can be provided as redirection












-- assistance

maxFreqUTRA-TDD-r10


INTEGER ::=
6
-- Maximum number of UTRA TDD carrier frequencies for












-- which system information can be provided as












-- redirection assistance

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

maxCellListGERAN


INTEGER ::= 3
-- Maximum number of lists of GERAN cells

maxCellMeas




INTEGER ::= 32
-- Maximum number of entries in each of the












-- cell lists in a measurement object

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 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

maxLogMeasReport-r10

INTEGER ::= 520
-- Maximum number of logged measurement entries












--  that can be reported by the UE in one message

maxMBSFN-Allocations

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












-- different offset

maxMBSFN-Area



INTEGER ::= 8

maxMBSFN-Area-1



INTEGER ::= 7

maxMeasId




INTEGER ::= 32

maxObjectId




INTEGER ::= 32

maxPageRec




INTEGER ::= 16
-- 

maxPhysCellIdRange-r9 

INTEGER ::= 4
-- Maximum number of physical cell identity ranges

maxPNOffset




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

maxPMCH-PerMBSFN


INTEGER ::= 15

maxRAT-Capabilities


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

maxReportConfigId


INTEGER ::= 32

maxRSTD-Freq-r10


INTEGER ::= 3
-- Maximum number of frequency layers for RSTD












-- measurement

maxSCell-r10



INTEGER ::= 4
-- Maximum number of SCells

maxServCell-r10



INTEGER ::= 5
-- Maximum number of Serving cells

maxMBMSSAI-PerMBSFN-r11

INTEGER ::= 32
-- Maximum number of MBMS Service Area IDs of a MBSFN area










--  value FFS 

maxMBMS-SAI-PerFreq-r11

INTEGER ::= 64
-- Maximum number of MBMS Service Area IDs of a frequency










--  value FFS

maxServiceCount 


INTEGER ::= 16
-- Maximum number of MBMS services that can be included












--  in an MBMS counting request and response

maxServiceCount-1


INTEGER ::= 15

maxSessionPerPMCH


INTEGER ::= 29

maxSessionPerPMCH-1


INTEGER ::= 28

maxSIB





INTEGER ::= 32
-- Maximum number of SIBs

maxSIB-1




INTEGER ::= 31

maxSI-Message



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

maxSimultaneousBands-r10
INTEGER ::= 64
-- Maximum number of simultaneously aggregated bands

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

End of text proposal for MBMS assistance information in 36.331
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