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1 Introduction

At RAN#53 the eMBMS Rel-11 WI was agreed as described in [1]. One of the objectives is to “specify mechanisms to enable the network to provide continuity of the service(s) provided by MBSFN”. Service continuity shall be ensured for both connected and idle mode UEs in “deployment scenarios involving one or more frequencies”.
This contribution discusses details how MBMS assistance information can be provided in system information of the E-UTRAN.
2 Extend existing SIBs or introduce new SIB to provide MBMS assistance information?
At RAN2#77, it was agreed that MBMS assistance information is provided to the UE by the E-UTRAN:
	Agreements
1
MBMS cells provide MBMS SAIs of the current cell and of neighbour frequencies in System Information
2
In order to ensure service continuity also non-MBMS cells provide SAI of neighbour frequencies. 


(FFS for CSG cells)

3
The UE may indicate interest based on the SAI provided in SIB of neighbour cells and does not need to read MCCH of the inter-frequency MBMS cells.

4
In IDLE mode a UE may prioritize the MBMS frequency based on the SAI if provided in SI and does not need to read MCCH 



As the content of MBMS assistance information to be provided in system information is already clear, it remains open whether to extend existing SIBs or introduce a new SIB to carry MBMS assistance information for the MBMS frequencies.
Option 1: Extend SIB13 and SIB5

MBMS assistance information could be distinguished by 
a) MBMS vs. non-MBMS cells, or

b) the current cell vs. neighbouring MBMS frequencies. 

Analysis for both options 1a and 1b:

a) For MBMS cells, SIB13 could be used to provide information about the current cell and also about neighbouring MBMS frequencies. For non-MBMS cells, SIB13 could not be used.

b) For the current cell, SIB13 would be used if the current cell is an MBMS cell. If the current cell is not an MBMS cell, no information needs to be provided for the current cell. Since SIB5 provides information related to neighbour frequencies, it seems just perfect to extend SIB5 to provide information also about MBMS.
With existing SIBs, the UE only needs to parse additional data in the SIB.

Option 2: Introduce new SIB

If a new SIB was introduced, it would carry MBMS assistance information both regarding the current cell and the neighbour MBMS frequencies. Some information for neighbour frequencies would probably be duplicated from SIB5, which would add more overhead. Furthermore, a new SIB adds slightly more complexity to the UE, although this is not a major problem. 

Conclusion

Based on the arguments above, we have a slight preference for extending SIB13 and SIB5 to provide MBMS assistance information in the E-UTRAN.
Proposal 1a
Extend SIB13 and SIB5 to provide MBMS assistance information from the E-UTRAN to the UE.
Since SIB5 carries information for a neighbour frequency that could cover multiple neighbour cells at MBMS SAI borders, while SIB13 carries information only for a single cell, we think that different IEs should be introduced because the maximum number of MBMS SAIs listed in SIB5 can be larger than in SIB13.

Proposal 1b
Introduce different IEs in SIB13 and SIB5, e.g. IE MBMS-SAIsPerCellList for SIB13 and IE MBMS-SAIsPerFreqList for SIB5.
3 How to distinguish between eNBs not supporting service continuity and eNBs outside of MBMS Service Areas
There can be eNBs from different releases. If an eNB supporting MBMS SAI indication in SIB as part of Rel-11 MBMS service continuity feature is outside of MBMS Service Areas and therefore does not send the MBMS SAI list IEs as defined above, it could mistakenly be considered as an eNB not supporting such an indication. Therefore, it makes sense to make the MBMS SAI list IEs mandatory and allow the MBMS SAI list to be empty to indicate that the eNB is simply not in any MBMS Service Area.
Proposal 2
The MBMS SAI list IEs should be mandatory and may be empty to distinguish between eNBs not supporting these Rel-11 MBMS IEs vs. eNBs outside of MBMS Service Areas, but supporting these Rel-11 MBMS IEs.
4 Text proposal for TS 36.331
The following text proposals for TS 36.331 [7] assume that the proposals above are agreed. Changes proposed to existing information elements are highlighted with track changes, while the new MBMS information elements are highlighted in yellow for convenience.
Beginning of text proposal for MBMS assistance information in 36.331
6.3.1 System information blocks
–
SystemInformationBlockType5

The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,


...,


lateNonCriticalExtension



OCTET STRING



OPTIONAL
-- Need OP

}

InterFreqCarrierFreqList ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqInfo ::=
SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


q-RxLevMin






Q-RxLevMin,


p-Max







P-Max






OPTIONAL,

-- Need OP


t-ReselectionEUTRA




T-Reselection,


t-ReselectionEUTRA-SF



SpeedStateScaleFactors


OPTIONAL,

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


cellReselectionPriority



CellReselectionPriority


OPTIONAL,

-- Need OP


neighCellConfig





NeighCellConfig,


q-OffsetFreq





Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList



InterFreqNeighCellList


OPTIONAL, 

-- Need OR


interFreqBlackCellList



InterFreqBlackCellList


OPTIONAL, 

-- Need OR


...,


[[
q-QualMin-r9




Q-QualMin-r9




OPTIONAL,

-- Need OP



threshX-Q-r9




SEQUENCE {




threshX-HighQ-r9



ReselectionThresholdQ-r9,




threshX-LowQ-r9




ReselectionThresholdQ-r9



}















OPTIONAL

-- Cond RSRQ

]]

[[
mbms-SAIsPerFreqList-r11

MBMS-SAIsPerFreqList-r11,



]]
}

InterFreqNeighCellList ::=


SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=


SEQUENCE {


physCellId






PhysCellId,


q-OffsetCell





Q-OffsetRange

}

InterFreqBlackCellList ::=


SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange

-- ASN1STOP

	SystemInformationBlockType5 field descriptions

	interFreqBlackCellList

List of blacklisted inter-frequency neighbouring cells.

	interFreqNeighCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters.

	p-Max

Value applicable for the neighbouring E-UTRA cells on this carrier frequency. If absent the UE applies the maximum power according to the UE capability.

	q-OffsetCell

Parameter “Qoffsets,n” in TS 36.304 [4].

	q-OffsetFreq

Parameter “Qoffsetfrequency” in TS 36.304 [4].

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	threshX-High

Parameter “ThreshX, HighP” in TS 36.304 [4].

	threshX-HighQ

Parameter “ThreshX, HighQ” in TS 36.304 [4].

	threshX-Low

Parameter “ThreshX, LowP” in TS 36.304 [4].

	threshX-LowQ

Parameter “ThreshX, LowQ” in TS 36.304 [4].

	t-ReselectionEUTRA

Parameter “TreselectionEUTRA” in TS 36.304 [4].

	t-ReselectionEUTRA-SF

Parameter “Speed dependent ScalingFactor for TreselectionEUTRA” in TS 36.304 [4]. If the field is not present, the UE behaviour is specified in TS 36.304 [4].


–
SystemInformationBlockType13

The IE SystemInformationBlockType13 contains information to which MBMS Service Area Identities (MBMS SAIs) the cell belongs and 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,


notificationConfig-r9



MBMS-NotificationConfig-r9,


lateNonCriticalExtension


OCTET STRING




OPTIONAL,
-- Need OP


...

[[
mbms-SAIsPerCellList-r11 
MBMS-SAIsPerCellList-r11

]]
}

-- ASN1STOP

6.3.7
MBMS information elements

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

MBMS-SAIsPerFreq information element
-- ASN1START

MBMS-SAIsPerFreqList-r11 
::=
SEQUENCE (SIZE(0..maxMBMS-SAI-PerFreq-r11)) OF MBMS-SAI-r11
-- ASN1STOP

–
MBMS-SAIsPerCellList
The IE MBMS-ServiceAreaIdentityList contains information to which MBMS SAIs a cell belongs.

MBMS-SAIsPerCellList information element
-- ASN1START

MBMS-SAIPerCellList-r11 
::=
SEQUENCE (SIZE(0..maxMBMS-SAI-PerCell-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

maxMBMS-SAI-PerCell-r11

INTEGER ::= 31
-- Maximum number of MBMS Service Area IDs per cell; FFS 
maxMBMS-SAI-PerFreq-r11

INTEGER ::= 63
-- Maximum number of MBMS Service Area IDs per 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
5 Conclusion

In this contribution we explained the benefits of extending existing SIBs to provide MBMS assistance information and concluded with the following:
Proposal 1a
Extend SIB13 and SIB5 to provide MBMS assistance information from the E-UTRAN to the UE.

Proposal 1b
Introduce different IEs in SIB13 and SIB5, e.g. IE MBMS-SAIsPerCellList for SIB13 and IE MBMS-SAIsPerFreqList for SIB5.

Proposal 2
The MBMS SAI list IEs should be mandatory and may be empty to distinguish between eNBs not supporting these Rel-11 MBMS IEs vs. eNBs outside of MBMS Service Areas, but supporting these Rel-11 MBMS IEs.
We have also suggested a text proposal for providing MBMS assistance information in SIB13 and SIB5. The change proposal for SIB5 implies that there is a binding between the frequency and the MBMS SAI(s).
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