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1 Introduction

In RAN2#63 meeting, during the discussion of [1], RAN2 has reach the following agreement for FDD:

	On Friday it was reported that for FDD the common understanding is that all subframes that could possilbly be used for paging can be excluded and the current RRC covers that (maybe length should be addressed)


However there is no concrete proposal for TDD at that meeting. In this paper, we propose to leave the possibility of setting subframe 1, 6 as MBSFN subframe.
2 Discussion
2.1 FDD
There is a common understanding that for FDD, all subframes that could possibly be used for paging can be excluded. So the MBSFN subframe is simply the first (consecutively) N number subframes within subframe 1/2/3/6/7/8, and N is given by IE subframeAllocation IE. So we propose to set the maximum length to 6, rather than 7. Also the corresponding limitation should be captured in the field description.
Proposal 1: In FDD, the maximum value of subframeAllocation IE should be 6, and the corresponding limitation should be captured in the field description of SIB2.
The corresponding text proposal is provided in Annex.

2.2 TDD
The simplest approach for TDD is to common with above, which means subframe 0/1/5/6 can not be allocated for MBSFN. However, considering the existence of uplink subframes, the remaining number of subframes which could be allocated to MBSFN is rather low. We believe this is too much limitation, and would like to keep the possibility of setting subframe 1/6 as MBSFN subframe, i.e. leave the configurability.
Proposal 2: In TDD, as long as subframe 1/6 is not configured as paging subframe, it’s possible to configure them as MBSFN subframe.
Within this approach, there are some other considerations.
Although the capacity of MBSFN in subframe 1/6 (DwPTS) is still FFS, obviously it will be less than that of normal DL subframe. In other words, subframe 1/6 can provide a different granularity for MBMS service. If we still use the consecutively allocation method, then when the number of MBSFN subframe increase, the accumulated capacity of MBMS service will not linearly increase.
For example, assuming UL/DL configuration=2, paging will only use subframe0/5, so the corresponding capacity is:

	Subframe number
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Subframe type
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Subframe capacity
	0
	0.6
	0
	0
	1
	0
	0.6
	0
	0
	1

	Accumulated of capacity(N=1)
	
	0.6
	
	
	
	
	
	
	
	

	Accumulated of capacity(N=2)
	
	
	
	
	1.6
	
	
	
	
	

	Accumulated of capacity(N=3)
	
	
	
	
	
	
	2.2
	
	
	

	Accumulated of capacity(N=4)
	
	
	
	
	
	
	
	
	
	3.2


However, if we use the bitmap allocation method, we will get the following sort of accumulated of capacity: {0.6, 1, 1.2, 1.6, 2.2, 2.6, 3.2}, which is very flexible.
Note that when different DL/UL assignment is considered, the design of desired accumulated capacity may be very complex.
To avoid this and make better use of the additional granularity, we propose to use bitmap for subframe allocation. 
Proposal 3: In TDD, use bitmap method for MBSFN subframe micro-level allocation.
Considering subframe 0/5 can not be used for MBSFN, and subframe 2 is UL in every UL/DL configuration, we propose to use bitmap with length equals 7.

Proposal 4: The length of bitmap is 7 bits.
3 Conclusion

As discussed above, our proposals are shown below:

Proposal 1: In FDD, the maximum value of subframeAllocation IE should be 6, and the corresponding limitation should be captured in the field description of SIB2.
Proposal 2: In TDD, as long as subframe 1/6 is not configured as paging subframe, it’s possible to configure them as MBSFN subframe.
Proposal 3: In TDD, use bitmap method for MBSFN subframe micro-level allocation.
Proposal 4: The length of bitmap is 7 bits.
The corresponding text proposal is provided in chapter 5.
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*************************************** Begin ******************************************
6.3.1 System information blocks
……

–
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 OD



accessBarringForOriginatingCalls
AccessClassBarringInformation
OPTIONAL
-- Need OD


}

OPTIONAL,
















-- Need OD


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 (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




CHIOCE {



subframeNumber





INTEGER (1..6),






-- used for FDD


subframePattern





BITSTRING(SIZE (7))





-- used for TDD

}

-- 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 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

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

	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 

	subframeAllocation

Number of MBSFN subframes within a radio frame carrying MBSFN. 
For FDD, the MBSFN subframes are allocated from the beginning of the radio-frame in consecutive order within subframe 1/2/3/6/7/8, the total number of subframes is given by subframeNumber IE.

For TDD, the MBSFN subframes are allocated within subframe 2/3/4/6/7/8/9 as indicated in bitmap style by subframePattern IE; which means among them all configured uplink subframes and all configured paging subframes are set with “0”, other subframes are set with “1”.


**************************************** End ******************************************
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