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1 Introduction
In LS R2-086988 (R1-084538), RAN1 requests RAN2 to enhance the reservation of sub-frames for relaying as follows:
RAN WG1 recommends RAN WG2 to consider the following in the design of such signalling: 

· It should be possible to allocate non-contiguous MBSFN subframes 

· Subframes that are currently not allowing MBSFN operation should be kept as such 
R2-087267 and R2-087358 both propose schemes to meet these recommendations. The purpose of the present contribution is to offer a compromise solution of the two.  
2 Discussion
In the current MBSFN allocation mechanism, the main restriction that is not compliant with the RAN1 requirements is the sub-frame allocation mechanism, where MBSFN subframes are allocated contiguously from the beginning of the relevant MBSFN frames: 

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


radioframeAllocationPeriod


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


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




INTEGER (1..6)
}

	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 and 9 are not allocated (FDD); subframes 1, 6 and uplink subframes are not allocated (TDD)


Further, following the RAN1 LS, we note that in FDD, sub-frames 1, 2, 3, 6, 7, 8 shall be allowed for the allocation. In TDD, sub-frames 3, 4, 7, 8, 9 shall be allowed. 

Contribution R2-087267 suggests a 6 bit bitmap for radio-frames carrying MBSFN subframe allocations. Following the existing allocation mechanism, multiple such bitmaps may be allocated to form e.g. an allocation pattern with a 40 ms periodicity.  
Contribution R2-087358 suggests a bit-map approach, where the bit-map length is expanded to accommodate for up to 4 radio-frames (24 bit bitmap spanning a 40 ms period).   

In the following, we seek a compromise by a suggestion that offers two bitmaps for MBSFN allocation: one with a length of 6 bits (one frame) and a second with a length of 24 bits (four radio-frames).      
3 Conclusion
The present contribution is a response to the RAN1 LS placing new requirements on the MBSFN allocation mechanism. A text proposal meeting the RAN1 requirements is attached.  
4 References

[1] R2-086988 (R1-084538): “LS on forward compatibility support in Rel-8” (LS from RAN1 to RAN2, treated at RAN2#64)
5 Text proposals
 First change

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-Bandwidth





ENUMERATED {












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













spare9, spare8, spare7, spare6, spare5, 













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



additionalSpectrumEmission


INTEGER (0..31)


},


ul-CyclicPrefixLength



ENUMERATED {len1, len2},


mbsfn-SubframeConfiguration


MBSFN-SubframeConfiguration


OPTIONAL, 
-- Need OD

timeAlignmentTimerCommon


TimeAlignmentTimer,


...

}

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 (maxAC)) 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




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	accessBarringForEmergencyCalls

Access class barring for AC 10.

	accessBarringForSignalling

Access class barring for mobile originating signalling

	accessBarringForOriginatingCalls

Access class barring for 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.

	accessBarringTime

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

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

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-Bandwidth

Parameter: Uplink bandwidth [36.101]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	additionalSpectrumEmission

Defined in [36.101]

	ul-CyclicPrefixLength

Parameter: cyclic prefix length see 36.211 [21, 5.2.1] where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix. 

	mbsfn-SubframeConfiguration

Defines the subframes that are reserved for MBSFN in downlink

	radioFrameAllocation

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. When fourFrames is used, the equation defines the first radio frame referred to in the description below.n1 and n2 are not applicable when fourFrames is used. 

	subframeAllocation

Defines the subframes that are allocated for MBSFN within radioFrameAllocation.  

	oneFrame
“1” denotes that the corresponding subframe is allocated for MBSFN. The following mapping applies: 

FDD: The first/leftmost bit defines the MBSFN allocation for subframe #1, the second bit for #2, third bit for #3 , fourth bit for #6, fifth bit for #7, sixth bit for #8.

TDD: The first/leftmost bit defines the allocation for subframe #3, the second bit for #4, third bit for #7, fourth bit for #8, fifth bit for #9. Uplink subframes are not allocated. The last bit is not used.

	fourFrames
A bit-map indicating MBSFN subframe allocation in four consecutive radio frames,  “1” denotes that the corresponding subframe is allocated for MBSFN. 

The bitmap is interpreted as follows: 

FDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes  #1, #2, #3 , #6, #7, and #8 in the sequence  of the four radio-frames.

TDD: Starting from the first radioframe and from the first/leftmost bit in the bitmap, the allocation applies to subframes  #3, #4, #7, #8, and #9 in the sequence  of the four radio-frames. The last four bits are not used. Uplink subframes are not allocated. 
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