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1 Introduction
At the RAN2 #61bis meeting in Kansas, it was agreed that a “two-level” approach for MBSFN sub-frame allocation signaling shall be followed: On a “micro-level”, it is indicated which sub-frames within a radio-frame that are reserved for MBSFN. On a “macro-level”, it is indicated which radio-frames that include such MBSFN sub-frame allocations. The details of the micro-level allocation were concluded at #61bis. However, the macro-level allocation and corresponding signaling remained FFS. The present paper addresses this macro-level allocation issue. 
At RAN2 #62bis the method presented in [3] was agreed, with the exception that SIB2 shall carry the MBSFN mapping information. This document is a corresponding update of [3]. The changes are limited to the text proposal.
2 Discussion
Contribution ‎[1] proposed a periodic allocation of MBSFN radio-frames, such that the 2^N periodicity of the MBSFN frames are indicated in system information: The first value means that every radio-frame contains MBSFN subframes, the second value indicates that every 2nd radio frame includes MBSFN, the third value that every 4th includes MBSFN, and so on. This approach is illustrated in the figure below. Six code points are needed to achieve a periodicity of up to 320 ms. 
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Further, ‎[1] suggested that an offset signaled by three bits should be used to avoid the interference between MCHs in different MBSFN areas, as exemplified below.
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However, at the RAN2 #61bis meeting, it was noted that the proposal in ‎[1] does not directly support overlapping MBSFN areas. A simple bit-map of the macro-allocation would provide this flexibility ‎[2]. However, a full bitmap comes with the cost of at least 32 bits on BCCH. In this contribution, we strive to close the gap between ‎[1]and ‎[2], such that sufficient flexibility can be achieved without spending excessive bits on BCCH. 

2.1 Signalling of overlapping MBSFN areas
The proposal in ‎[1] can easily be extended to cover for periodic allocations in overlapping MBSFN areas. 

Assume that areas A and B have subframe (“micro”) allocations of type “a” and “b”, and area C should contain the union of the allocations in areas A and B, as illustrated below. 
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By expanding the periodic MBSFN frame allocation proposal in ‎[1] such that an area may contain multiple micro-allocations with different periodicities (or offsets), it is possible to support overlapping MBSFN areas. 
Compared to a bitmap, this allocation is cheaper on BCCH. An additional important benefit of this approach is that, if desired, an area can be configured with multiple micro allocations of different type. This is exemplified in Area C above that contains both type “a” and type “b” frames that may contain different sub-frame allocations. We note that this is not possible with a simple bitmap approach. Our suggestion is captured by the following proposals: 

Proposal 1: The MBSFN frame allocation shall be periodic. 
Proposal 2: One area may contain multiple micro allocations, each of which follows a periodic allocation. 
Clearly, the allocation in Area C will in comparison to the allocations in A and B cost additional bits on BCCH. The benefit is, however, that the proposed approach allows for lean signaling in Areas A and B, where a single period is applied. 

In line with our contribution ‎[1], we further suggest that RAN2 agrees to the following proposals that capture the periodic allocation mechanism including offsets, as illustrated above. The description above is formalized in the following proposals. 
Proposal 3: Radio-frames containing MBSFN sub-frames appear when SFN mod N = Offset is true. 
Proposal 4: The parameters N and Offset are signaled on BCCH. 

Proposal 5: Parameter N may take values 1, 2, 4, 8, 16, 32.
Proposal 6: Parameter Offset may take integer values between [0,..,7]. 
A text proposal capturing our suggestions is attached. 
3 Conclusion

In the present contribution, we have presented a solution for MBSFN frame allocation. The solution is captured by six proposals that we wish RAN2 could agree upon. Our proposals are also reflected in the attached text proposal to 36.331. 
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5 Text proposals
++++++++++++++First text update
5.1.1.1 –
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

Editor's note
RAN1 has agreed (R2-080475) that DL RX Tx power should be indicated on BCCH mapped to DL-SCH. FFS in which SIB and SI this should be provided

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,


trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyCellReselection

BOOLEAN




OPTIONAL,
-- Cond CellBarred



cellReservationExtension


ENUMERATED {reserved, notReserved},



csg-Indication





BOOLEAN


},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL
-- value range FFS

},



















   -- need FFS

frequencyBandIndicator



INTEGER (1..64),


schedulinInformation



SchedulingInformation,

tdd-Configuration




TDD-Configuration


OPTIONAL,


si-WindowLength





ENUMERATED {











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












ms40, spare1},

systemInformationValueTag


INTEGER (0..15),






...

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}
SchedulingInformation  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {


si-Periodicity





ENUMERATED {












ms80, ms160, ms320, ms640, ms1280, ms2560, ms5120,












spare},


sib-MappingInfo





SIB-MappingInfo

}

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

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType1 field descriptions

	cellReservedForOperatorUse

As defined in TS 36.304 [4]

	trackingAreaCode

Common TAC for all the PLMNs listed

	cellBarred

‘Barred’ means barred for all calls, as defined in TS 36.304 [4]

	intraFrequencyCellReselection

FFS if needed

	cellReservationExtension

As defined in TS 36.304 [4]

	csg-Indication

If set to TRUE the UE is only allowed to access the cell if the tracking area identity matches an entry in the ‘white list’ that the UE has stored

	q-Rxlevmin

Actual value Qrxlevmin = IE value * 2   

RSRP [dBm]

FFS within cellSelectionInfo

	q-Rxlevminoffset

Actual value Qrxlevminoffset = IE value * 2   [dB]

FFS within cellSelectionInfo

	frequencyBandIndicator

Defined in [36.101].

	schedulingInformation



	si-Periodicity

Periociity of the SI-message in milliseconds, such that ms80 denotes 80 milliseconds, ms160 denotes 160 milliseconds, and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInformation list.

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on. 

	systemInformationValueTag

Common for all SIs

	


	


	



	Conditional presence
	Explanation

	CellBarred
	The IE is mandatory present if the IE cellBarred is set to TRUE; otherwise the IE is not needed.


++++++++++++++Next text update

5.1.1.2 –
SystemInformationBlockType2

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

NOTE 1:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

NOTE 2:
It is FFS whether Uplink EARFCN should be moved to SIB 1. This relates to the discussion on UE capability for variable TX-RX frequency separation.

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


accessBarringInformation


SEQUENCE {



accessBarringForEmergencyCalls

BOOLEAN,



accessBarringForSignalling


AccessClassBarringInformation
OPTIONAL,
-- Need OP



accessBarringForOriginatingCalls
AccessClassBarringInformation
OPTIONAL
-- Need OP


}

OPTIONAL,
















-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


frequencyInformation



SEQUENCE {



ul-EARFCN






INTEGER (0..maxEARFCN)


OPTIONAL,
-- Need OP



ul-Bandwitdh





ENUMERATED {












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













spare9, spare8, spare7, spare6, spare5, 













spare4, spare3, spare2, spare1},



additionalSpectrumEmission


INTEGER (0..31)


},


mbsfn-SubframeConfiguration


MBSFN-SubframeConfiguration


OPTIONAL,

...

}

AccessClassBarringInformation ::=
SEQUENCE {


accessProbabilityFactor



ENUMERATED {











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











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


accessBarringTime




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


accessClassBarringList



AccessClassBarringList
}
AccessClassBarringList ::=


SEQUENCE (SIZE (5)) OF SEQUENCE {


accessClassBarring




BOOLEAN

}

MBSFN-SubframeConfiguration ::= 
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {

radioframeAllocationPeriod


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


radioframeAllocationOffset


INTEGER (0..7),

subframeAllocation




INTEGER (1..7)

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType2 field descriptions

	accessBarringForEmergencyCalls

Access class barring for AC 10.

	accessBarringForSignalling
Access class barring for the case of mobile originating signalling

	accessBarringForOriginatingCalls
Access class barring for the case of mobile originating calls

	accessProbabilityFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred.

	accessClassBarringTime

Mean access barring time in seconds.

	accessClassBarringList

Access class barring for AC 11-15. First in the list is for AC 11, second in the list is for AC 12, and so on

	ul-EARFCN

Default value determined from default TX-RX frequency separation defined in [36.101]

	ul-Bandwidth

Parameter: Uplink bandwidth [36.101]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on

	additionalSpectrumEmission

Defined in [36.101]

	mbsfn-SubframeConfiguration

Defines the subframes that are reserved for MBSFN in downlink .

	radioFrameAllocationPeriod and radioFrameAllocationOffset
Radio-frames that contain MBSFN subframes occur when equation SFN mod radioFrameAllocationPeriod
  = radioFrameAllocationOffset is satisfied. n1 denotes value 1, n2 denotes value 2, and so on.      

	subframeAllocation

Number of MBSFN subframes within a radio frame carrying MBSFN. The MBSFN subframes are allocated from the beginning of the radio-frame in consequtive order with the restriction that only those subframes that may carry MBSFN are allocated: subframes 0 and 5 are not allocated; subframe 4 is not allocated (FDD) ; subframes 1, 6 and uplink subframes are not allocated (TDD).  


++++++++++++++Next text update
5.2 6.4
RRC multiplicity and type constraints values

5.2.1 –
Multiplicity and type constraints definitions

A brief descriptive text to be added here (FFS).
-- ASN1START

maxAC





INTEGER ::= 1
-- 












FFS
maxBands




INTEGER ::= 1
-- Maximum number of bands listed in EUTRA UE caps
FFS
maxCellBlack



INTEGER ::= 1
-- Maximum number of blacklisted cells



FFS
maxCellInter



INTEGER ::= 1
-- Maximum number of neighbouring inter-frequency












-- cells listed in SIB type 5





FFS
maxCellIntra



INTEGER ::= 1
-- Maximum number of neighbouring intra-frequency












-- cells listed in SIB type 4





FFS
maxCellMeas




INTEGER ::= 1
-- Maximum number of neighbouring cells within a












-- measurement object







FFS
maxCellReport



INTEGER ::= 8
-- Maximum number of reported cells




FFS
maxCellUTRA




INTEGER ::= 1
-- Maximum number of neighbouring UTRA cells

FFS
maxDRB





INTEGER ::= 1
-- Maximum number of Data Radio Bearers



FFS
maxEARFCN




INTEGER ::= 1
-- Maximum value of EUTRA carrier fequency


FFS
maxFreq





INTEGER ::= 1
-- Maximum number of EUTRA carrier frequencies

FFS
maxGERAN-Carrier


INTEGER ::= 1
-- Maximum number of GERAN carrier fequencies

FFS
maxMBSFN-Allocations

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











-- different offset
maxMCS-1




INTEGER ::= 1
-- Maximim number of PUCCH formats (MCS)


FFS
maxMeasId




INTEGER ::= 1
-- 












FFS
maxObjectId




INTEGER ::= 1
-- 












FFS
maxPageRec




INTEGER ::= 1
-- 












FFS
maxPNOffset




INTEGER ::=
1
-- Maximum number of CDMA2000 PNOffsets



FFS
maxRAT-Capabilities


INTEGER ::= 1
-- Maximum number of interworking RATs (incl EUTRA)
FFS
maxReportConfigId


INTEGER ::= 1
-- 












FFS
maxROHC-Profile



INTEGER ::= 16
-- Maximum number of profiles supported by ROHC on
FFS











-- a given RB.

maxSIB





INTEGER ::= 1
-- Maximum number of SIBs






FFS
maxSI-Message



INTEGER ::= 1
-- Maximum number of SI messages




FFS
maxUTRA-Carrier



INTEGER ::= 1
-- Maximum number of UTRA carrier fequencies

FFS
-- ASN1STOP

Editor's note:
A table with parameter descriptions should be considered as an alternative to the inline comments above. If there are more than a few words of comment, the code above gets rather messy.
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