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Introduction
MBMS point to multipoint transmissions may make use of simulcast data in surrounding cells by means of soft or selective combining. An indication of neighbour cells and the services they support is indicated on the MCCH in order to allow for a user to establish radio links to each cell. 

RAN2 has recently discussed the necessity of signalling the S-CCPCH/C-PICH power offset of neighbour cells to a UE [1]. This paper indicates some observations relating to such an indication and its usefulness for soft/selective combining.

Scenarios for using an indicated power offset:
This section outlines two scenarios in which an indication of MBMS power/CPICH offset might be useful

Outer Cell scenario:

Within the coverage area of an MBMS service, the cells that mark the edges of the coverage area are likely to require more power for reliable MTCH reception than cells within the area as a result of the fact that at some cell edges, no neighbour cells are available for soft or selective combining (see figure 1).
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Figure 1 Cell Border Scenario. The red cells indicate cells that are transmitting an MBMS service for soft or selective combining

UEs that are located within the coverage area may employ soft or selective combining. Considering CPICH alone would not optimally take into account the increased transmit power employed by the outer cells. Consider the example of the UE depicted in figure 1. Based on CPICH measurements along, the UE might select cells X,Y,Z for combining. However, since cell A is transmitting at a higher power, cell A might be a better candidate for combining than cell Z even though it has a larger pathloss.

This effect may be useful for network planning in certain scenarios, although is limited in general applicability.

Overloaded cell scenario

If a cell is supporting services other than MBMS, then it might from time to time become overloaded. If this is the case and the cell is surrounded by other cells transmitting a particular MBMS service, then the RNC might decide to decrease the MBMS power in the target cell, whilst increasing power in the surrounding cells in order to maintain coverage around the cell edges of the target cell. An indication of relative MBMS power would assist UEs in such a scenario to select the correct cells for combining. For example, in figure 2, the UE might measure a better CPICH for cell A than cells X,  Y or Z; however if the power has been reduced in cell A and increased the surrounding cells, then the UE would be more sensible to choose X,Y,Z.
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Figure 2 Overloaded cell scenario. The red indicate cells that are transmitting an MBMS  service for soft or selective combining

Again, the benefit from such signalling is obviously quite scenario, deployment and RRM specific. In appropriate scenarios, small scale coverage enhancements would be achievable.

Information content and size
This section outlines some practical aspects of the contents and size of any proposed signalling

· The best quantity to indicate is a ratio of MBMS power to CPICH power. An indication of MBMS power alone would require the UE to estimate the received MBMS power in order to be useful; this is clearly suboptimal compared to CPICH received power estimation.

· To allow for a useful dynamic range, around 3-4 bits should be considered per indicator.

· Since different services may have different coverage areas, the indicator may need to be sent per transport channel. Alternatively transport channels could be grouped; (e.g. all TrChs on a single S-CCPCH if there is no partial soft combining)
· If the information is transmitted for all MBMS FACH in all 32 neighbour cells, the overhead on MCCH could be quite high. To restrict the overhead, the information could be transmitted only for those cells which have a different offset (i.e. UE considers S-CCPCH power as the same if no such indicator is provided)
Conclusion and proposal for LS response
In response to the RAN2 LS [1], the following responses should be indicated:

· An indicator of MBMS S-CPCPCH/CPICH power ratio may be useful in certain deployment scenarios, for example:

· Optimising performance of inner cells where outer cells of an MBMS service area are transmitted at a higher power level (or more generally, where network planning means that some cells transmit MBMS with a higher power then others)
· Improving performance when the RNC shifts MBMS power between cells in order to balance load as part of it’s RRM strategy (or more generally, where RRM changes the MBMS transmit power)
· The indicator should have the following characteristics:

· An indicator should be provided at least for each group of FACH transport channels that are intended to have the same coverage area

· Groups could be per S-CCPCH if there is no partial soft combining

· The indicator might not need to be transmitted for every neighbour cell; perhaps only for those neighbour cells whose offset is different to the current cell.

· It should indicate the relative transmit power used for the transport channel (relative to CPICH) 

· Around 3-4 bits should be suitable for such an indicator per transport channel (group)

The degree of usefulness of the indicator is dependent on deployment scenario and RRM strategy; in some scenarios however it might achieve coverage enhancements. Hence if RAN2 considers the additional bits on the MCCH to be a small overhead, then such signalling is useful if included. The degree of overhead on MCCH will be dictated by the number of neighbour cells that have a different power ratio and the number of transport channels. If the UE considers cells to have the same power unless indicated, then the network operator can control the overhead to gain tradeoff.
[1] R1-050377 LS on S-CCPCH offset signalling for MBMS
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