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1 Introduction

This document further discusses the eMBMS control plane issues that were not concluded as part of the e-mail discussion i.e: the REL-9 UE support of multiple MBSFN areas, the MCH subframe allocation signalling (MSAP) and the MCCH subframe allocation signalling. Each of these remaining issues is analysed further, resulting in a proposal.

2 Discussion

2.1 Support of multiple MBSFN areas

It is clear that EUTRAN may indicate more than one MBSFN area. Furtheremore, it has been agreed that there is one MCCH per MBSFN area. The main outstanding question is how a REL-9 should behave when E-UTRAN indicates multiple MBSFN areas/ multiple MCCH. There seem to be two main aspects to consider:

Q.1: Are there services for which reception by a REL-9 UE needs to be ensured

The question is whether there are some important MBMS services e.g. Electronic Service Directory, for which it should be possible to ensure a REL-9 UE receives them. If no such services exist, there does not seem to be a real forward compatibility issue in which case it seems possible to leave the UE behaviour in case multiple MBSFN areas are indicated completely up to UE implementation. Since this is primarily a requirements issue, operator input seems desirable. Unless operators can provide clear guidance in RAN2, it may be desirable to liaise with SA1.
Q.2: UE impact of supporting multiple MBSFN areas

Another important question is how big the UE impact is to support multiple MBSFN areas/ acquisition of multiple MCCHs. It is clear that the concerned MCCH are placed in different subframes, so it mainly seems to be a matter of UE power consumption. The number of scenario's in which the UE really needs to acquire multiple MCCH is expected to be limited. Moreover, as shown by previous analysis, the relative impact of MCCH acquisition on the overall UE power consumption in idle mode does not seem to be really significant.
Based on the analysis in the previous, our proposals are as follows:

Proposal 1:
Leave support of multiple MBSFN ares up to UE implementation, unless SA1 advises that it should be possible to ensure reception of certain services
Proposal 2:
There is no need for enhancements to optimise UE support of multiple MBSFN areas (in REL-9)
2.2 MCH Subframe Allocation Pattern (MSAP)
The e-mail discussion did not manage to conclude on the signalling of the MSAP. There seem to be two main aspects to consider:

Q.1: Can we use the SIB2 SAPs from BCCH 'as is' or not

Although it may be possible to define that a SIB2 SAP is used exclusively for one particular purpose (MBSFN, relaying, positioning), this approach has some drawbacks: we may need to introduce more SIB2 SAPs than required i.e. increasing BCCH signalling overhead. The MCCH information is repeated less frequently, so it is less costly to indicate further details regarding the subframe allocation on MCCH. Moreover, the number of SIB2 SAPs is limited to 8 which may be restrictive especially if we would also use seperate SIB2 SAPs for different MBSFN areas

Proposal 3:
Provide further details on the MSAP on MCCH rather than on BCCH i.e. SIB2 SAPs just indicates which subframe a REL-8 UEs may ignore while MCCH indicates which subframes are actually allocated for MBSFN

Proposal 3 implies that MCCH employs a bitmap. However, the question is what this bitmap should indicate. Before answering this question, some further analysis is performed of the MBSFN allocations in the time domain.
Q.2 How to allocate MBSFN subframes in the time domain

In the time domain, we have a number of periodicities/ factors to consider:

· MCCH is transmitted once every repetition period on one of the MCH of each MBSFN area. Each MCCH has its own independant configuration. The MCCH subframes are part of the subframes allocated to the (P)MCH on which it is mapped.

· Scheduling information may be provided on each (P)MCH, in which case it is transmitted at the start of every MSAP occasion. Each (P)MCH can use a different scheduling configuration i.e. a different MSAP occasion duration
It seems desirable to analyse the issue in subsequent steps i.e. first lets consider one MBSFN area. Next, multiple MBSFN areas may be considered. Finally, the implications for the signalling are investigated.

Q.3 Allocation of subframes to (P)MCH of one MBSFN area

One of the issues raised in the e-mail discussion was to what extend the signalling should support the interleaving of MCH that are part of an MBSFN area. It was expressed that:

· A lower degree of interleaving (i.e. use of subsequent subframes), from now on referred to as approach A),  reduces UE power consumption and reduces the signalling overhead, so it can support fine granularity quite well
· A higher degree of interleaving between MCH, from now on referred to as approach B), makes it possible to have more similar transfer delays for each MCH

The two approaches are illustrated by means of some figures. The main characteristics of the example configuration illustrated in fig. 1, which is based on approach A), are as follows:

· (P)MCH-1 has an MSAP occasion duration of 320ms, marked light blue in the figure while its scheduling information is marked dark blue

· (P)MCH-2 has an MSAP occasion duration of 640ms, marked light yellow in the figure while its scheduling information is marked darker yellow

· within an allocation period of 320ms the subframes are divided between two MCH, so that every 320ms resources are available to be scheduled dynamically for (P)MCH-1
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Fig. 1: Limited interleaving example with two MCH having different MSAP occasion durations

Figure 2 shows the same (P)MCH, but with an allocation based on approach B) i.e. there is a lot more interleaving. In this case the scheduling information of the two (P)MCH is located more closely. This is an advantage for UEs simultaneously receiving services mapped to the concerned (P)MCH. However, the increase in power consumption due to the higher level of interleaving is likely to be much larger.
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Fig. 2: Significant interleaving example with two MCH having different MSAP occasion durations

In our view, the advantages of using a lower degree of interleaving outweigh the advantages of using a higher degree of interleaving. Hence, our proposal is as follows:
Proposal 4
The MSAP signalling should facilitate a low degree of interleaving between MCH of an MBSFN area

Some questions were raised regarding what happens upon removing an MCH when using approach A). It is assumed that all UEs receiving an MBMS service acquire MCCH every modification period. Hence, such UEs can easily be informed about a change in subframe allocations. It is also possible not to change the start positions of the remaining MCHs, in which case the MCH preceeding the removed one would have a larger allocation (which it may not entirely fill). Overallocating resources does not seem to result in real problems, other than that UEs that did not manage to receive scheduling information may in some cases need to decode a few more subframes.

Q.4 Allocation of subframes to different MBSFN areas
Another issues raised in the e-mail discussion was to what extend the signalling should support the interleaving of between MBSFN areas. To a large extend, the analysis is the same:

· A lower degree of interleaving (i.e. use of subsequent subframes), from now on referred to as approach A),  reduces UE power consumption and reduces the signalling overhead, so it can support fine granularity quite well

· A higher degree of interleaving between MCH, from now on referred to as approach B), makes it possible to have more similar transfer delays for each MCH. Furthermore, a higher degree of interleaving means that the subframes used for the respective MCCH are placed more closely
The two approaches are again illustrated by means of some figures. The main characteristics of the example configuration illustrated in fig. 3, which is based on approach A), are as follows:

· MBSFN area 1 comprises of:

· (P)MCH-1 has an MSAP occasion duration of 320ms, marked light blue in the figure while its scheduling information is marked dark blue

· (P)MCH-2 has an MSAP occasion duration of 640ms, marked light yellow in the figure while its scheduling information is marked darker yellow

· within an allocation period of 320ms the subframes are divided between the two MBSFN areas and further between the two MCH of each MBSFN area, so that every 320ms resources are available to be scheduled dynamically for (P)MCH-1

· MCCH is provided at the start of the allocation period, indicated by means of dark blue with a pattern

· MBSFN area 2:

· (P)MCH-3 has an MSAP occasion duration of 320ms, marked rose in the figure while its scheduling information is marked pink

· (P)MCH-4 has an MSAP occasion duration of 640ms, marked light grey in the figure while its scheduling information is marked darker grey

· within an allocation period of 320ms the subframes are divided between two MBSFN areas and further between the two MCH of each MBSFN area, so that every 320ms resources are available to be scheduled dynamically for (P)MCH-3
· MCCH is provided at the start of the allocation period, indicated by means of dark red with a pattern


[image: image3.wmf] 

MCH with different MSAP occasion durations

 

(P)

MCH

-

1

 

SFN

 

SFN+ 320

 

(P)

MCH

-

2

 

SFN+ 640

 

(P)MCH

-

3

 

(P)MCH

-

4

 

(P)MCH

-

1

 

(P)MCH

-

2

 

(P)MCH

-

3

 

(P)MCH

-

4

 

(P)MCH

-

1

 

(P)MCH

-

2

 


Fig. 3: Limited interleaving example with two MBSFN areas
Figure 4 shows the same MBSFN areas, but with an allocation based on approach B) i.e. there is a lot more interleaving. In this case not only the scheduling information but also the MCCH information is located more closely. This seems an advantage when UEs need to acquire multiple MCCH. However, the increase in power consumption due to the higher level of interleaving is likely to be larger.
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Fig. 4: Significant interleaving example with two MBSFN areas MCH

In our view, the advantages of using a lower degree of interleaving outweigh the advantages of using a higher degree of interleaving. Hence, our proposal is as follows:
Proposal 5
The MSAP signalling should facilitate a low degree of interleaving between MBSFN areas

As shown in figure 3, proposal 5 implies that MCCHs are typically in different radio frames even if the repetition period would be the same. Hence, our related proposal:

Proposal 6
The MCCH configuration should include a (radio frame) offset

Q.5 Signalling details
One possible way of achieving the above proposals is as follows:

· the subframes allocated to an MBSFN area are defined by means of a set of bitmaps, similar to what is used in SIB2 (i.e. the size of the bitmap is limited)
· allocate to each (P)MCH a configurable number of subsequent subframes, out of the subframes allocated to the MBSFN area
· an allocation period is defined that is common for all (P)MCH of an MBSFN area, having a value range that is in the same order as the value range of the duration of the MSAP occasion

· a single parameter is signalled for each (P)MCH i.e. a start, a size or an end

Proposal 7
The MSAP signalling comprises of a set of bitmaps used to define the subframes allocated to the MBSFN area, an allocation period common for all (P)MCH of the MBSFN area and for each (P)MCH a single parameter e.g. a start

2.3 MCCH Subframe Allocation

The e-mail discussion showed that there was a clear majority for using a bitmap approach, in case we can agree that  there are always sufficient subframes available to fit MCCH in one radio frame (even if MCCH requires multiple). The alternative that were presented are as follows:
a2.1) only the size is indicated i.e. if a size of 4 is indicated (exotic example, just to illustrate the principle), this means the first 4 potential subframes may carry MCCH (and use the associated MCS) i.e. subframe #1, #2, #3 and #6

a2.2) besides a size, there is an indication of which SIB2 SAPs are used by MBSFN. In this case MCCH uses size subframes starting from the first subframe indicated by these SIB2 SAPs that is present in the relevant radio frame (i.e. identified by the MCCH repetition

Approach a2.2 seems to be ruled out, considering that it seems to restrictive to assume a SIB2 SAP is used for a single purpose (as discussed before). Approach a2.1 is not able to address the case MCCH does not fit in a single radio frame due to sparse MBSFN allocations, so if we need to accomodate this case another approach is needed. One possible option would be as follows:

a1.2) apply a oneFrame bitmap to indicate the subframes used by MCCH in the radio frame indicated by the repetitionPeriod (and offset). Furthermore, a optional parameter nextSF may be provided to indicate a single subframe in another radio frame. The parameter indicates the distance from the last subframe indicated by the bitmap to the subframe indicated by this parameter, taking into account the potential subframes that may carry MCCH i.e. subframe #1, #2, #3, #6, #7 and #8). If we would like to cover a distance of 4 radio frames, a 5b may be needed.

Unless we can conclude that MCCH can always be fitted in a single radio frame, the proposal is as follows:

Proposal 8
Apply a oneFrame bitmap to indicate the MCCH subframes in the radio frame indicated by repetition period (and offset) and an optional parameter nextSF to indicate (the distance to) a further subframe in another radio frame

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

Proposal 1:
Leave support of multiple MBSFN ares up to UE implementation, unless SA1 advises that it should be possible to ensure reception of certain services
Proposal 2:
There is no need for enhancements to optimise UE support of multiple MBSFN areas (in REL-9)
Proposal 3:
Provide further details on the MSAP on MCCH rather than on BCCH i.e. SIB2 SAPs just indicates which subframe a REL-8 UEs may ignore while MCCH indicates which subframes are actually allocated for MBSFN

Proposal 4
The MSAP signalling should facilitate a low degree of interleaving between MCH of an MBSFN area

Proposal 5
The MSAP signalling should facilitate a low degree of interleaving between MBSFN areas

Proposal 6
The MCCH configuration should include a (radio frame) offset

Proposal 7
The MSAP signalling comprises of a set of bitmaps used to define the subframes allocated to the MBSFN area, an allocation period common for all (P)MCH of the MBSFN area and for each (P)MCH a single parameter e.g. a start

Proposal 8
Apply a oneFrame bitmap to indicate the MCCH subframes in the radio frame indicated by repetition period (and offset) and an optional parameter nextSF to indicate (the distance to) a further subframe in another radio frame

If RAN2 finds (some of) these proposals agreeable, Samsung will be happy to draft a CR introducing the corresponding changes in 36.331.
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