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1. Introduction
In RAN2#66 meeting, how to find MCCH was addressed by [1] and [2], and it was agreed to signal MCCH Repetition Period (RP) and MCS for MCCH on BCCH. But it is still unclear whether additional parameters are needed for the UE to find MCCH. This document proposes to use a two step approach: signal the radio frame which include MCCH, then signal which subframes in that radio frame include MCCH.
2. Discussion
It was agreed that MCCH repetition period should be indicated on BCCH, but it is unclear how to find MCCH according to this parameter. There are two options to express MCCH repetition period: 
option 1: to use radio frame as the unit; 
option 2: to use one of radioframeAllocationPeriod in MBSFN subframe config list as the unit. 
For option 1, no additional signalling is needed to indicate MCCH repetition period. The maximal SFN (System Frame Number) is 10.24s, and it seems natural to assume the MCCH repetition period is less than 10.24s, so the offset of MCCH repetition period can be expressed by SFN. In addition SFN is already used to count radio frame, but no counter for radioframeAllocationPeriod exists in current specification, so it is suitable to use radio frame as the unit of MCCH repetition period. 
For option 2, it would be necessary to indicate the length or MBSFN-SubframeConfig index with the radioframeAllocationPeriod because different MBSFN-SubframeConfig may have different radioframeAllocationPeriod.
Proposal 1: to use radio frame as the unit of MCCH repetition period.

In addition, the radio frame that contains MCCH occurs when the equation SFN mod McchRepetitionPeriod = mcchOffset is satisfied. It is impossible to set mcchOffset to be a fixed value, e.g. 0 because the forward compatibility of overlapping areas should be considered and different MBSFN area should have different mcchOffset. But it is possible to reuse one radioframeAllocationOffset as mcchOffset for an MBSFN area. In this case we need 3 additional bits to indicate mcchOffset for each MBSFN area. However there is a restriction that mcchOffset must be aligned with one radioframeAllocationOffset.Since maximum radioframeAllocationOffset in SIB2 is 7 and MBSFN subframe allocation may be in four consecutive radio frames, we find 4bits is enough to indicate mcchOffset without any restriction. 
Proposal 2: Radio-frames that contain MCCH occur when the equation SFN mod mcch-RepetitionPeriod = mcchOffset is satisfied. 
Proposal 3: to use 4bits to indicate mcchOffset in BCCH.

After the MCCH radio frame is found, the UE still needs to find the MCCH subframes before it can read MCCH message. There are two alternatives proposed in [1] and [2] respectively to find MCCH subframes as below.

Alt. 1: Start point (3bits) and length (1bit, optionally) [1]
-
start point indicates the index of the first MCCH subframe in the radio frame after MCCH RP boundary. Length indicates how many subframes are used for MCCH transmission. If length is not present, then the UE needs to detect all following MBSFN subframes until MCCH is decoded successfully.
Alt.2: A bit-map indicating MCCH subframe allocation (6bits): [2]
-
indicates which MBSFN subframe(s) in the radio frame after MCCH RP boundary is used for MCCH transmission.
Alt.1 has less overhead than Alt.2, but there is a restriction that all MBSFN subframes used for MCCH transmission should be consecutive. However, this restriction is not reasonable because the next MBSFN subframe after the start point can be used for other usages or belong to another MCH. For the bitmap approach, we think oneFrame (6bits) is enough, since we think in most cases, MCCH would not occupy more than one subframe. Even if more than one subframes are needed, smart configuration can ensure all these MCCH subframes are in the same radio frame. For flexibility, we still prefer Alt.2.
Proposal 4: A bit-map is used to indicate MCCH subframe allocation within the MCCH radio frame.
3. Conclusion

This contribution analyzed how to find MCCH message. We propose to use radio frame as the unit of MCCH repetition period and introduce a two-step approach:

Proposal 1: to use radio frame as the unit of MCCH repetition period.

Proposal 2: Radio-frames that contain MCCH occur when the equation SFN mod mcch-RepetitionPeriod = mcchOffset is satisfied. 
Proposal 3: to use 4bits to indicate mcchOffset in BCCH.

Proposal 4: A bit-map is used to indicate MCCH subframe allocation within the MCCH radio frame.
A text proposal for TS 36.300 v900 and TS 36.331 v860 are attached.
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5. Text Proposal for TS 36.300 v900
15.3.6
MBMS signalling on BCCH

-
BCCH only points to the resources where the MCCH(s) can be found i.e. it does not indicate the availability of the services;

-
BCCH indicates the scheduling of the MCCH for multi-cell transmission on MCH.

-
BCCH indicates the MCCH repetition period and a 6-bit MCCH subframe allocation.

-
BCCH indicates an MCS. It is FFS if this MCS applies only for the MCH transporting MCCH or apply to all MCHs.
6. Text Proposal for TS 36.331 v860
6.3.1
System information blocks

<Cut until the next modified section>
–
SystemInformationBlockType12
The IE SystemInformationBlockType12 contains the information required to acquire the MBMS control information associated with one or more MBSFN areas.

SystemInformationBlockType12 information element
-- ASN1START

SystemInformationBlockType12 ::= SEQUENCE {


mbsfn-AreaInfoList



MBSFN-AreaInfoList,


...

}

MBSFN-AreaInfoList ::=



SEQUENCE (SIZE (1..8)) OF MBSFN-AreaInfo

MBSFN-AreaInfo ::=




SEQUENCE {


mbsfn-AreaId





BIT STRING (SIZE (3)),

mcch-RepetitionPeriod



ENUMERATED {rf32, rf64, rf128, rf256}, --value range is FFS


mcchOffset






INTEGER(0..15),


mcchAllocation       




BIT STRING (SIZE (6))

MCS








BIT STRING (SIZE (4)),


...

}
-- ASN1STOP

	RadioResourceConfigCommon field descriptions

	mcch-RepetitionPeriod, mcchOffset

Radio-frames that contain MCCH occur when equation SFN mod mcch-RepetitionPeriod = mcchOffset is satisfied. Value rf32 for mcch-RepetitionPeriod corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	mcchAllocation
Defines the subframes that are allocated for MCCH within the MCCH repetition period defined by the mcch-RepetitionPeriod and the mcchOffset.
“1” denotes that the corresponding subframe is allocated for MCCH.

	



























































































































































