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1.
Introduction
During the last RAN2 meeting (#40) in Sophia-Antipolis, proposals were introduced for transmitting neighbour MTCH information (see [1] and [2]) on the MCCH. After the discussions it was agreed that Qualcomm would summarize the pros and cons of this scheme in a document that would be sent out before the next meeting. This is the document in question, and we attempted to capture all the arguments (positive and negative) mentioned by companies during the meeting. We start by providing the advantages and disadvantages, followed by a short discussion.
2.
Advantage of signalling neighbour information
2.1
Faster acquisition of MBMS control information

The current MBMS design assumes that the BCCH carries MCCH information (S-CCPCH, RAB) and that in turn the MCCH carries MTCH information (S-CCPCH, RAB). This implies that in order to acquire the MTCH it will be necessary to first sequentially receive the relevant BCCH and then all the MCCH content. 
During cell re-selection, if the neighbour MTCH information is not provided, UEs will need to receive this information from the new cell before being able to obtain MBMS service from it. While the signal of the new cell is low it will be difficult to receive this control information. It will therefore only be possible to start acquiring it after the new cell has become sufficiently strong. This acquisition phase could take some time given that there are two levels of indirection in the control channel structure (three in some proposals – see [3]). In the meantime, this strong cell will be interfering with the old cell from which the MBMS service is being derived, thus degrading the service quality. Additional delays would arise in multi-cell hand-over areas.
If the neighbour cell MTCH information is transmitted on the MCCH, the UEs would be in possession of it before needing to perform a re-selection, thus eliminating any additional delay. A similar scheme is used in R’99 (information on neighbour cells is provided in the serving cell via e.g. SIB 11, SIB 12 and SIB 18 to speedup the reselection process).  The same philosophy should be applied in the context of MBMS, where the risk of service interruption makes the transitions even more critical.

Of course, there are other ways to mitigate the impact of this procedure. For example, it would be possible to boost the power of the MCCH on every cell and/or to transmit the relevant BCCH and MCCH content much more frequently. These measures would increase the probability of UEs being able to read the MTCH information before needing to re-select cells, at the expense of additional power.

3.
Disadvantages of signalling neighbour information

3.1
Cell Load

In order to get the full benefit of signalling the neighbour cell MTCH information as described above, it is necessary to signal all of the MCCH information of each adjacent cell. This means that the amount of information would have to be multiplied by the number of “neighbour” cells. In CDMA systems, the signal “spill-over” is such that the number of cells that would need to be included may be quite large (a range of 6 to 12 seems reasonable).

Of course, given that the same services will be transmitted over a large area, it is quite likely that the configuration will be very similar from one cell to the next. This means that simple encoding techniques can be used to limit the size of typical messages (e.g. use “same as local cell”).

3.2
Network complexity

Obtaining the neighbour cell MTCH information would probably be quite straightforward for cells under the same C-RNC. However, when considering the inter-RNC and inter-RAT case, this could imply significant traffic over the core network and also implementation complexity.
Of course, it is not necessary for the group to take an “all or nothing” decision. Each of the cases, intra-RNC, inter-RNC and inter-RAT, can be evaluated based on independent cost/benefit analysis. For example, one could argue that inter-RAT re-selections do not occur often enough to warrant the additional complexity.
Note also that supporting the neighbour MTCH information could be mandated in the UE, but left optional for the network. Operators could therefore decide how to configure their networks and negotiate with network manufacturers the support of this feature. For as long as Uu messages and procedures are defined it would even be possible to phase-in the support on the network interfaces (e.g. inter-RAT, inter-RNC) in later releases, without introducing any backward compatibility problems for Rel-6 UEs. 

4.
Discussion

Introducing neighbour MTCH information will somewhat (it is still not clear how much) increase the amount of information to be sent on the MCCH. The direct impact is that the amount of power used by the MCCH will need to be increased in order to maintain the same quality of service and transmission frequency.

However, because the MTCH information does not need to be read on the common channels of the new cell during cell re-selection, it does not need to be broadcast as often. Reducing the rate of transmission would impact the users turning on their phones or enabling MBMS reception, but this is may not be as important as providing good continuity of service for on-going reception.
In the opposite case, if the UE needs to read the MCCH of the new cell before receiving the MTCH, it will be necessary to boost the power and/or reduce the transmission period of the MCCH in order to ensure that it can be received early enough to provide the same level of service continuity. This means that even though the amount of information to be sent would be lower, the power required may be higher.
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