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1 Introduction

In [1], the terminology for MBMS resource allocation signaling design is clarified as follows:
1)
MBSFN signalling in SIB2 indicates all subframes not used for unicast;
2)
MSAP indicates the part of 1) that is used by a certain MCH;
3)
MSAP occasion contains the subframes belonging to a certain MSAP during a certain period (e.g. 320ms), one of which contains dynamic scheduling information and MTCH’s.
The Release 8 UE uses the MBSFN subframe allocation in SIB2 to know which subframes are not used for unicast. 
Starting with Release 9, the MBSFN subframes can be used for actual non-unicast transmission, such as MBMS. RAN1 also considers using Positioning subframes within the MBSFN subframes [4], [6].
In Release 10, in addition to the above, the MBSFN subframes could be also used for Relay [2], high order MIMO, etc. 
Of course additional usages of MBSFN suframes should be possible in the future.
With the increase of MBSFN subframe functionalities, we propose to specify already in Release 9 how the MBSFN subframes are used. In particular we propose that a given MBSFN-SubframeConfig can be used only for one type of transmissions.
2 Discussion
The legacy SIB2 signaling is showed in Fig.1. We note that a list of up to 8 MBSFN-SubframeConfig can be indicated to the UE. The original intention is to handle the case of overlapping MBSFN area.
MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


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


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

Fig.1
MBSFN Subframe Allocation Signaling

RAN2 has not discussed if within one MBSFN-SubframeConfig the usage {MBMS, Positioning, High order MIMO, Relay, etc} can be mixed. In theory, nothing would prevent mixing, but in practice it seems that the signaling would become quite complex. While this would provide maximal flexibility, we have not identified a need to have so flexible allocation. 

If all the subframes within one MBSFN-SubframeConfig are used for the same type of transmission it is easy for the UE to identify which subframes it needs to decode and which it can ignore. It seems reasonable that MBSFN subframe usage should be discriminated at the MBSFN subframe allocation level, so the actual MBSFN subframe usage should be notified in BCCH as proposed in [3], more precisely SIB2 since it includes the MBSFN subframe. In addition, if a single MCH is needed as proposed in [5], then the MSAP is not needed anymore since the subframes used for MBMS, and its single MCH are directly indicated in SIB2. Therefore we propose:
Proposal1: MBSFN signalling in SIB2 also indicates the usage per MBSFN-SubframeConfig;

The definition of maxMBSFN-Allocations is to allow up to 8 MBSFN allocation patterns, which supports maximum 8 overlapped MBSFN areas in original design. Multiple MBSFN allocations can be used for supporting both overlapping MBSFN area and other type of transmissions within MBSFN subframes. 
Based on existing agreement for MBSFN usage, at least one bit is required to indicate when MBSFN subframe is used for MBMS transmission or eNB->relay backhaul transmission. Considering further functionality extension, we propose 2 or 3 bits are used for MBSFN subframe usage.
Proposal2: 2 or 3 bits are used for discriminating MBSFN subframe usage.

Based on proposal1 and proposal2, SIB2 can be extended as Fig.3 shows. The additional signaling overhead can be calculated as 3 * maxMBSFN-Allocations.
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


v90NonCriticalExtensions

SEQUENCE { 




sysInfoType2-v90ext


SysInfoType2-v90ext-IEs,




nonCriticalExtensions



SEQUENCE {}

OPTIONAL 

}


...

}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












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











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


ac-BarringTime





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


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

MBSFN-SubframeConfigList ::= 

SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


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


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}
SysInfoType2-v90ext-IEs ::= 

SEQUENCE {


MBSFNSubframeUsageType



BIT STRING (SIZE(3 * maxMBSFN-Allocations))


}

-- ASN1STOP

Fig.2
MBSFN Subframe Allocation & Discrimination Signaling 
Proposal3: The signalling structure of SIB2 for MBSFN subframe allocation and usage discrimination should be redesigned as Fig.3.
3 Conclusion
In this document, we discuss how to discriminate the MBSFN subframe usage to promise well forward compatibility, and following proposals are given:
Proposal1: MBSFN signalling in SIB2 also indicates the usage per MBSFN-SubframeConfig;
Proposal2: 2 or 3 bits are used for discriminating MBSFN subframe usage.
Proposal3: The signalling structure of SIB2 for MBSFN subframe allocation and usage discrimination should be redesigned as Fig.2.
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