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1 Introduction

In the 3GPP RAN2 #64 meeting, in ordert to make sure of keeping the back compatibility of relay technology, too many bits were added in system information block, specially, MBSFN subframe pattern is changed to bitmap, which spends too many bits.
1- MBMS subframe allocation pattern is changed to bitmap, which incearses 3 bits in each set of MBSFN frame allocation.

2- Access link subframe allocation pattern for relay is bitmap, which adds 24bits.
As we know, it is not efficient that so many bits overhead are added only for MBMS subframes and access link subframes. In this contribution, we have several proposals to reduce the redundant bits for MBMS and relay.
2 Discussion
In the previous meeting, we have a common understanding that in a 320ms modification period in SIB2, all MBSFN frames are used the same MBSFN subframe allocation pattern. But according to the current TS 36.331,  

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))


}

}

From the above table, there is the same MBSFN subframe allocation pattern in every MBSFN frame allocation, and in the overlapping area, different MBSFN frame allocation (i.e. period and offset) can have different MBSFN subframe allocation, which will induce two problems, 
1) The current MBSFN subframe pattern does not align to the common understanding, i.e., MBSFN subframe allocation pattern should be the same in all MBSFN frame other than in every MBSFN frame allocation pattern (period and offset), moreover, too more flexibility in different MBSFN subframe allocation is not necessary;
2) The current MBSFN subframe pattern will increase too many redundant and unnecessary bits overhead. For example, in an overlapping area as N (i.e. maxMBSFN-Allocations=N), according to the current TS 36.331, the MSAP bits totally are (6+6)*N (the first 6 is used for period and offset, and the second 6 is used for subframe), but if we use only one set of MBSFN subframe allocation pattern is SIB2, then: 
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))


}

oneFrame






BIT STRING (SIZE(6)),

}

The total bits are 6*N+6 (the first 6 is used for period and offset, and the second 6 is used for subframe). Obviously, the more overlapping area it is, the more bits overhead are reduced and the more efficient signaling is achieved in system information block.  

	MBMS overlapping area=N
(maxMBSFN-Allocations=8)
	MBSFN subframe pattern in TS 36.331

(6+6)*N
	NEW MBSFN subframe pattern

6*N+6

	1
	12 bits
	12 bits

	2
	24 bits
	18 bits

	3
	36 bits
	24 bits

	4
	48 bits
	30 bits

	5
	60 bits
	36 bits

	6
	72 bits
	42 bits

	7
	84 bits
	48 bits

	8
	96 bits
	52 bits


Based on the above analysis, we try to give a suggestion: 
Proposal 1: Only one set of MBMS subframe allocation pattern is needed in SIB2.

In the RAN2 #64 meeting, more bits are added in SIB2 for back compatibility of relay function. This paper focuses on four frames whose purpose is used for 8ms synchronous HARQ for FDD only. We think for FDD, the restriction of 8ms HARQ will affect both the access link and backhaul link, so we hope that the access link subframes for relay can be allocated in every 8ms interval in every four frames. Unfortunately, in order to avoid the subframe 0,4,5,9, the exact 8ms interval for access link subframe in every 4 frames can not be satisfied, so we suggest one available way in which the access link subframes are allocated in every 8 possible access link subframes interval which is the much closest to the 8ms HARQ interval. 
Proposal2: The access link subframes are allocated in every 8 possible access link subframes interval in every four frames.
If the proposal2 can be agreed, the bitmap of subframe allocation as 24bits is not need. Instead, we can use a parameter as “Start subframe” which is similar to offset to indicate the start point in 24 possible access link subframe.
Seen as the following table, the Start subframe is 4, and the access link subframes are fixed as 8 possible access link subframes, the new pattern can make sure that exact 3 access link subframes can be allocated in every four frames.
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            Start subframe=4  
Proposal 3: The first access link subframes are allocated at the Start subframe and the followings are allocated after every 8 possible access link subframes.
With the new access link subframe allocation pattern, the Signaling overhead can decrease from 24bits to 3bits.
	Access link allocation pattern
	Bitmap
	NEW pattern 

(Start subframe and fixed interval)



	Signaling overhead
	24 bits
	3 bits


3 Conclusion

As discussed above, our proposals are shown below:

Proposal 1: Only one set of MBMS subframe allocation pattern is needed in SIB2.

Proposal2: The access link subframes are allocated in every 8 possible access link subframes interval in every four frames.

If proposal2 is agreed, then: 
Proposal 3: The first access link subframes are allocated at the Start subframe and the followings are allocated after every 8 possible access link subframes.

The corresponding CR is provided in chapter 5.
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*************************************** Begin ******************************************
6.3.1
System information blocks

–

SIB-Type
The IE SIB-Type is used for SIB mapping
SIB-Type information element
-- ASN1START

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,










sibType11, spare7, spare6, spare5,











spare4, spare3, spare2, spare1, ...}

-- ASN1STOP

	SIB-Type field descriptions

	Void




–
SystemInformationBlockType2

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

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

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, spare2, 













spare1}





OPTIONAL,
-- Need OP



additionalSpectrumEmission


INTEGER (0..31)


},


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




BIT STRING (SIZE(6)),

startSubframe





INTEGER (0..7), 





OPTIONAL,
-- Need OP

}
}

-- 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. The values are interpreted in the range [0,1): p00 = 0, p05 = 0.05, p10 = 0.10,…,p95 = 0.95.

	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]

	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. Values n1 and n2 are not applicable when fourFrames is used. 

	subframeAllocation

Defines the subframes that are allocated for MBSFN. within oneFrame.

	StartSubframe

Defines the start subframes that are allocated for access link within fourFrames.

	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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