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1. Introduction
In RAN2#66, the control plane of MBMS was discussed [1], after the meeting, the email discussion about this topic continues. In these discussions, MSAP is considered as a parameter to be included in BCCH and/or MCCH. However, the signalling for MSAP is not determined, and we provide further discussion on MSAP signalling design in this document.
2. Discussion
In Rel-9, MBMS can provide multiple kinds of services. Due to the different features of the services, the transmission periods of them should be different. The services with similar transmission modes can be transmitted in the same MCH, and the services with very different features could be difficult to be multiplexed in one MCH. Thus, we propose to support multiple MSAPs in Rel-9. 
Proposal 1: Multiple MSAPs should be supported in Rel-9.

The detail of MBSFN subframe allocation defined in SystemInformationBlockType2 in current 36.331 is shown below:
MBSFN-SubframeConfig ::=


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))


}

}
As MBSFN subframes are used for MBMS transmission or relay transmission between eNB and relay station, according to this MBSFN subframe allocation signalling, UE can find out all the subframes which are used for MBMS or relay. However, UE still needs to know which subframes are used for MCCH/MTCH. Current conclusion is that MCCH and MTCH are both mapped on MCH, and MSAP is MCH subframe allocation pattern. Thus, UE can use MSAP to find out the corresponding subframes used for MCCH or MTCH. 
MSAP for MTCH could be in MCCH, and MSAP for MCCH could be in BCCH/MCCH. No matter which logical channel carries MSAP, we provide three Alts for MSAP signalling as following:
Alt 1) Periodicity (OP) + offset (OP) + MSAP bitmap

The parameters signalled on BCCH/MCCH for MSAP could take the following formats:

-
A subframe bitmap, 6 bits or 24bits;

-
A radio frame offset value, with range 0-7;

-
A radio frame transmission period. Range is FFS.

The range of transmission period is FFS, because that of MCCH and MTCH could be different, and the detailed range can be decided by later discussion.
If the periodicity and offset of MSAP are the same as those of MBSFN, in order to reduce the signalling overhead, they could not present in RRC signalling. Thus the periodicity and offset should be optional IEs in RRC message. Note that for LTE R9, if there is no overlapping MBSFN area, offset is not necessary. 
For example, as shown in Figure 1, if radio frame transmission period = 20ms, offset = 0 and subframe #2, #3, #7 and #8 are used for MBSFN (i.e. bitmap = ‘011011’). MSAP’s transmission period and offset are equal to radio frame transmission period and offset of MBSFN subframe, and subframe #3 & #8 are used for MCH. 
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Figure 1: a MSAP example for Alt1) and Alt2)
Using Alt 1), periodicity and offset can not present and bitmap is ‘001001’ in RRC signalling.

Alt 2) Periodicity (OP) + offset (OP) + MSAP delta bitmap

To further reduce the signalling overhead, the subframe bitmap can be ‘delta’ configuration. The basic for delta configuration is the MBSFN subframes, and MSAP delta bitmap only implies which MBSFN subframes are used by MCH. For example, as shown in Figure 1, if MBSFN subframe bitmap is ‘011011’, and MSAP bitmap is ’001001’, then the MSAP delta bitmap could be ‘0101’.
So the parameters signalled on BCCH/MCCH for MSAP could take the following formats:

-
A subframe delta bitmap, length is variable;

-
A radio frame offset value, with range 0-7;

-    A radio frame transmission period. Range is FFS.
According to the same reason as Alt 1), the range of transmission period is FFS, and the periodicity and offset should be optional IEs in RRC message. For LTE R9, offset is not necessary.
Alt 3) Periodicity (OP) + offset (OP) +Number of MCH subframes
If the order of MBSFN subframes used for MCH can be pre-defined, e.g. from front to end, the MSAP signalling can only provide the number of MCH subframes, which is enough for UE to find the corresponding MCH.
So the parameters signalled on BCCH/MCCH for MSAP could take the following formats:

-
A subframe number, 3bits or 5bits;

-
A radio frame offset value, with range 0-7;

-    A radio frame transmission period. Range is FFS.
According to the same reason as Alt 1), the radio frame transmission period is FFS, and the periodicity and offset should be optional IEs in RRC message. For LTE R9, offset is not necessary.
For example, as shown in Figure 2, if radio frame transmission period = 20ms, offset = 0 and subframe #2, #3, #7 and #8 are used for MBSFN (i.e. bitmap = ‘011011’). MSAP’s transmission period and offset are equal to radio frame transmission period and offset of MBSFN subframe, and subframe #2 & #3 are used for MCH.
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Figure 2: a MSAP example for Alt 3)
Using Alt 3), periodicity and offset can be not present and subframe number is 2 in RRC signalling.

However, Alt 3) is not very flexible, although the signalling overhead is less.
As analysis above, we have a slight preference on Alt 2).
Proposal 2: Alt 2) in the document is preferable for MSAP signalling design.
3. Conclusion
As discussed above, our proposals are shown below:
Proposal 1: Multiple MSAPs should be supported in Rel-9.

Proposal 2: Alt 2) in the document is preferable for MSAP signalling design.
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