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1. Introduction

In RAN2#66bis, the control plane of MBMS was discussed. MSAP is considered as an important parameter of control plane in BCCH and/or MCCH. Some options are proposed but detailed signalling is not determined. So this topic is suggested to discuss by email up to the next meeting. In email discussion, several alternative options are described and it welcomed the further opinions. In this contribution, we provide another solution based on the choice of these alternative options in this document.

2. Proposal
Considering the flexibility for MCH configuration, for example in the multiple MBSFN areas or multiple MBMS services requirement, the MCH would have to be adjusted for the resource allocation between each other some times, or maybe such dynamic allocation is necessary for further addition and subtraction of MBSFN, use of non-consecutive subframe, at least non-consecutive frame is more desirable. 

The most flexible configuration is that a certain MCH could occupy any radio frame and any subframe defined in MBSFN-SubframeConfigList in SIB2.
Option 1 the most complete definition for MSAP per MCH:

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


radioframeAllocationSeqIndex

INTEGER (1..8),

radioframeAllocationExcl


BOOLEAN,

radioframeAllocationBitMap

BIT STRING (SIZE(1), SIZE(2), SIZE(4), SIZE(8), SIZE(16), or SIZE(32)),













OPTIONAL

-- Cond Non-Excl,

subframeAllocation



BIT STRING (SIZE(MBSFN-subframeAllocation))


}

}

Note: 

MSAP includes one or more sets of MBSFN-SubframeConfiglist and selects all or part of frame from each set, and all or part of subframes in selected frame.

If the radioframeAllocationExcl is TRUE, which means that all of the frames of this SIB2 SAP are allocated exclusively to current MCH, then the radioframeAllocationBitmap could be omitted.
The length of the radioframeAllocationBitMap is based on the radioframeAllocationSeqIndex, for example, if one radioframeAllocationSeqIndex in the “MBSFN-SubframeConfiglist” in SIB2 has the radioframeAllocationPeriod of “n2”, then the BIT STRING is SIZE(16). 

The length of the subframeAllocation is based on the micro allocation in the “MBSFN-SubframeConfiglist” in SIB2. For example,  if MBSFN subframe allocation bitmap is ‘011011’, then the  BIT STRING of MSAP subframeAllocation is SIZE(4).
We do not suggest that MSAP selects all frame from each set for each MCH because the granularity in which all frame of a set are allocated to one MCH is too big. For example, in the most simple case there is just only one SAP in SIB2 with 32 radio frame, the granularity is 
1bit/s/Hz * 20MHz * (1subframe / 6subframe) = 3.333 Mbits/s

Moreover, a new set with other {period, offset} in the “MBSFN-SubframeConfiglist” achieving the MSAP separation also is not advisable. The MBSFN-SubframeConfiglist is already confirmed in the system configuration phase and it could not be changed again and again according to the MCH definition requirement. On the other hand more new set would increase the burden of BCCH instead.
Can the MSAP for one MCH occupy all of the subframes in selected frame except which allocated to Relay transmission?

The maximum of the throughput of one MBSFN frame is:

1bit/s/Hz * 20MHz * (6subframe / 320subframe) = 375 kbits/s

which is not so big to divide necessarily from the point of MCH capability. So we definitely could specify that all subframes in a MBSFN frame are allocated to one MSAP.

If the subframes allocated to Relay transmission had already indicated in SIB2 signalling (should be specified first), the subframeAllocation totally could be saved, so the simpler definition for MSAP could be specified.
Option 2 The simpler definition for MSAP per MCH:

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


radioframeAllocationSeqIndex

INTEGER (1..8),


radioframeAllocationExcl


BOOLEAN,


radioframeAllocationBitMap

BIT STRING (SIZE(1), SIZE(2), SIZE(4), SIZE(8), SIZE(16), or SIZE(32)),











OPTIONAL

-- Cond Non-Excl,

}

}

Note: 

MSAP includes one or more sets of MBSFN-SubframeConfiglist and selects all or part of frame from each set, and all of subframes in selected frame except the ones allocated to for example Relay.

If the radioframeAllocationExcl is TRUE, which means that all of the frames of this SIB2 SAP are allocated exclusively to current MCH, then the radioframeAllocationBitmap could be omitted.

The length of the radioframeAllocationBitMap is based on the radioframeAllocationSeqIndex, for example, if one radioframeAllocationSeqIndex in the “MBSFN-SubframeConfiglist” has the radioframeAllocationPeriod of “n8”, then the BIT STRING is SIZE(4).

Of course, based on Option 2 the simplest radioframeAllocation is complete BitMap, such as:

Option 3 The complete BitMap definition for MSAP per MCH:

MSAP-SubframeConfiguration ::= {


radioframeAllocationBitMap

BIT STRING (SIZE(32)),

}

Considering that the general case is that an MCH corresponds with (part of) one SIB2 SAP, but not spans two or more SAPs, Option 2 would take less bits than Option 3.

So we prefer option 2. But if the special subframes (e.g. positioning, relaying) are mixed in MBSFN frame, and the signalling of these special subframes are not specified in SIB, the option 1 is recommended.
3. Examples 
This example assumes that:

1. Two SAPs are in SIB2 signaling, marked as the shadowing;

2. 1st SAP is divided to two MSAP, marked as the yellow and marked as the pink;

3. 2nd SAP is allocated one MSAP, marked as the blue.
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Figure1:  one example 
The MBSFN-SubframeConfiglist in SIB2 is: 

MBSFN-SubframeConfigList = 
SEQUENCE(2) {

MBSFN-SubframeConfig_1 =  {


radioframeAllocationPeriod


n2,


radioframeAllocationOffset


0,


subframeAllocation




0010000100


}

MBSFN-SubframeConfig_2 =  {


radioframeAllocationPeriod


n8,


radioframeAllocationOffset


3,


subframeAllocation




0011000110


}

}

So the MSAP-SubframeConfiguration of MCH1 is 

MSAP-SubframeConfiguration  = SEQUENCE (1)  {


radioframeAllocationSeqIndex

1,

radioframeAllocationExcl


FALSE,

radioframeAllocationBitMap

10101010,10111111


}

}

The MSAP-SubframeConfiguration of MCH2 is 

MSAP-SubframeConfiguration  = SEQUENCE (1)  {


radioframeAllocationSeqIndex

1,

radioframeAllocationExcl


FALSE,

radioframeAllocationBitMap

01010101,01000000


}

}

The MSAP-SubframeConfiguration of MCH3 is 

MSAP-SubframeConfiguration  = SEQUENCE (1)  {


radioframeAllocationSeqIndex

2,


radioframeAllocationExcl


TRUE

}

}

4. Conclusion

In the above discussion, we propose the following the detail definition of MSAP 

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


radioframeAllocationSeqIndex

INTEGER (1..8),


radioframeAllocationBitMap

BIT STRING (SIZE(1), SIZE(2), SIZE(4), SIZE(8), SIZE(16), or SIZE(32)),


}

}

But if the special subframes (e.g. positioning, relaying) are mixed in MBSFN frames, and the signalling of these special subframes is not specified in SIB, the details of subframe allocation should be appended, such as
MSAP-SubframeConfiguration ::= 
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {


radioframeAllocationSeqIndex

INTEGER (1..8),

radioframeAllocationExcl


BOOLEAN,

radioframeAllocationBitMap

BIT STRING (SIZE(1), SIZE(2), SIZE(4), SIZE(8), SIZE(16), or SIZE(32)),











OPTIONAL

-- Cond Non-Excl,


subframeAllocation



BIT STRING (SIZE(MBSFN-subframeAllocation))


}

}
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