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1 Introduction

This document further discusses the final signalling details of the MCH subframe allocation signalling (MSAP). The proposal is to define the subframes allocated to an MBSFN area by a set of 'positive' and 'negative' allocation patters that are otherwise as defined in SIB2. Furthermore the proposal is to indicate the subframes allocated to an MTCH by means of an 'end' and to support allocation periods up to 2.56s.

2 Discussion

2.1 Current status

The agreements w.r.t. the MSAP signalling from RAN2#67 are as follows:
For the entire MBSFN-Area (i.e. parameters common for all MCH)

· A set of allocation patterns/ bitmaps indicating the sub-frames allocated to the MBSFN area by means of a pattern of limited duration that is repeated. The allocation patterns/ bitmaps are self-contained i.e. not dependant on SIB2. Further details of the bitmaps are FFS

· An allocation period indicating the period during which resources are divided between the MCH. Different values can be configured to support fine granularity as well as higher levels of MCH-interleaving

For each (P)MCH:

· One or more field per MCH indicating the subsequent subframes, out of the set defined by a) and within each period defined by b), that are allocated to a particular MCH i.e. a start and/ or end and/ or size
The main remaining issues are as follows:

· What are the signalling details of the allocation pattern(s)/ bit map(s) used to indicate the subframes allocated to an MBSFN area

· Which is the value range of the common allocation period

· Which parameters are signalled per MCH
2.2 Subframe allocation of MBSFN area

It is preferrable if the allocation patterns used to define the MBSFN are similar to the allocation patterns defined in SIB2 (i.e. the SIB2 SAPs). The SIB2 SAPs make use of a bitmap covering one or four radio frames that is repeated after 1, 2, 4, 8, 16 or 32 radio frames, using an offset of 0..7 radio frames. It is also relevant to note that according to the RAN1 LS in R2-093636, positioning may use one sub-frame every 16, 32, 64, 128 radio frames. Furthermore, it is assume that relaying may typically use one or more radio frames every repetition period.
It has been suggested that it is not appropriate to re-using the SIB2 SAPs for defining the subframes used by an MBSFN area since these can not cope well with sparse irregularities like used for positioning. Suppose that on average 1.5 sub-frame per radio frame is allocated to an MBSFN are except that once every 32 radio frames one subframe is used for positioning. How would this be accomodated with normal SIB2 SAPs

· One 'positive' SAP of type oneFrame allocating 1 subframe in every even radio frame (period: n2, offset: 0)

· One 'positive' SAP of type oneFrame allocating 2 subframes in every uneven radio frame (period: n2, offset: 0)

· One 'negative' SAP of type oneFrame allocating de-allocating 1 subframe in one of the first radio frames (period: n32, offset: 0..7)

The use of 'negative' allocations is signalling efficient, simple and fits well with the desire to re-use SIB2 SAPs for MBSFN as well as for other future applications. Without a 'negative' allocation, MBSFN and positioning would probably require their own SAPs in SIB2, which would increase signalling overhead and require at leane one additional SIB2 SAP.
Proposal 1
The subframes allocated to an MBSFN area are defined by a set of 'positive' and 'negative' allocation patters. Apart from the SAP type i.e. whether the pattern adds (i.e. is 'positive') or removes (i.e. is 'negative' subframes, the patterns are exactly as defined in SIB2

As indicated in the above, the the subframe allocation patterns include a repetition period and an offset. It should be noted that the SAP repetition period is a different/ independant from the common repetition period. The latter defines the period in which resources are divided up between the different MCH part of the MBSFN area.

2.3 Value range of common allocation period
During RAN2#67 it was agreed to have a configurable common allocation period to enable EUTRAN to apply different levels of interleaving. Lower interleaving reduces UE battery consumption and increases granularity while higher interleaving may reduce the latency. With respect to the range of the common allocation period, the following applies:

· The lowest interleaving applies when using the smallest MSAP occasion/ scheduling period as common allocation period. This corresponds with the upper value of the common allocation period i.e. the upper value of the common allocation period equals to the upper value of the MSAP occasion/ scheduling period
· The highest interleaving applies when using the lowest duration of allocation patterns/ bitmaps used to indicate the sub-frames allocation of an MBSFN area. If the signalling for this is similar as used in SIB2, this would correspond to a single radio frame

Proposal 2
The value range of the common allocation period is as follows {ms10, ms40, ms80, ms160, ms320, ms640, ms1280, ms2560}

2.4 Signalling per MCH
It has not been agreed yet which parameter(s) is/ are signalled to indicate which of the subframes allocated to an MBSFN area are allocated to a specific MCH. In case all resources are always divided up completely between the different MCHs, there does not seem to be any real different whether a start, an end or a size is indicated.

Parameter start allows the 'initial' subframes to remain un-allocated, while size and end allow the 'final' sub-frames to remain unallocated. Use of both start and end also allow intermediate sub-frames to remain unallocated. However, we have not identified a scenario that would clearly benefit from (temporarily) not allocating to any of the MCH some of the sub-frames allocated to the MBSFN area.

There are up to 6 sub-frames per radio frames, while with the proposed common allocation period there may be up to 256  radio frames. In principle all sub-frames could be allocated to one MCH. Hence the parameters should accomodate up to 1536 sub-frames i.e. it takes 11 bits per MCH
Proposal 3
Indicate an end for every MCH. More specifically, the end is an integer with a value in range (0..1536)

3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
The subframes allocated to an MBSFN area are defined by a set of 'positive' and 'negative' allocation patters. Apart from the SAP type i.e. whether the pattern adds (i.e. is 'positive') or removes (i.e. is 'negative' subframes, the patterns are exactly as defined in SIB2

Proposal 2
The value range of the common allocation period is as follows {ms10, ms40, ms80, ms160, ms320, ms640, ms1280, ms2560}

Proposal 3
Indicate an end for every MCH. More specifically, the end is an integer with a value in range (0..1536)

If RAN2 finds (some of) these proposals agreeable, Samsung will be happy to capture these in the collective CR capturing all MBMS agreements in TS 36.331.
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