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1. Discussion

1.1. MCH-associated reference signals

Within LTE, transport over the radio interface of MBMS services by means of the MCH transport channel is, at least in the general case, based on MBSFN. As the “normal” downlink reference signals are not transmitted by means of MBSFN, these reference signals cannot be used directly for channel estimation of the aggregated MBSFN channel corresponding to the received MCH. Although not yet agreed upon the vast majority of companies within RAN1 seem to prefer the introduction of specific MCH-associated reference symbols for this channel estimation. Such reference symbols would then be transmitted by means of MBSFN from the same set of cells as involved in the corresponding MCH transmission. 

1.2. RB-contained channel estimation for MCH

An (MB)SFN Area is defined as the group of cells involved in a specific MBSFN-based transmission. At this stage it is assumed that a cell may participate in the provisioning of multiple MBSM services corresponding to different, in the general case non-identical, MBSFN areas. This implies that the set cells involved in the provisioning of two different MBMS services may be different but partly overlapping. Assuming that the two MBSM services are provided by two different MCH, the set of reference symbols associated with the first MCH can then not be guaranteed to be useful for the estimation of the aggregated channel corresponding to the second MCH and vice verse. Thus in this case there is a need for two set of reference symbols, each associated with one of the MCH (in the general case N sets of reference symbols for N MCH corresponding to different MBSFN areas). There are then three alternatives:

· Alternative #1: 
There is one set of MCH-associated reference symbols for each MCH transmitted within a subframe. Clearly this may lead to a rather complicated reference-signal  structure as the number of reference-symbol sets in a subframe would vary depending on the exact MBMS-service configuration (number of MCH corresponding to different MBSFN areas)

· Alternative #2:
Multiplexing of MCH corresponding to different MBSFN areas within a subframe is not allowed, implying the need for only a single set if MCH-associated reference symbols in each subframe . This could be seen as an extension of the current assumption that MBSFN and non-MBSFN-based transport channels are not multiplexed within a subframe. However, this seems to imply a relatively severe constraint on LTE MBMS provisioning.

· Alternative #3: 
Channel estimation for MCH-based transmission is assumed to be self-confined on a resource-block
 basis. As only a single MCH is anyway mapped to a resource block, within each resource block only a single set of MCH-associated reference symbols needs then to be transmitted. 

We prefer alternative #3.

Proposal: 

Channel estimation for MCH is self-contained on a resource-block basis, implying that MCH-associated reference symbols corresponding to a specific MCH are only transmitted within the resource blocks to which the MCH is mapped.

1.3. Detailed reference-signal structure

In [1], different patterns for MCH-associated reference symbols were discussed and it was concluded that pattern 4 (12.5% overhead) was preferred. However, it was also concluded that further considerations are needed regarding multi-antenna transmission. 

The main characteristic of the MCH-associated reference symbols is a very high reference-symbol density in the frequency domain. This reflects an expected very high frequency selectivity of the aggregated MBSFN channel.  Clearly, such a channel also, by direct implication, can provide substantial frequency diversity. This is especially the case, taking into account that the entire bandwidth is available for the MCH transmission. Thus, in general, additional TX diversity should typically provide relatively limited gains in case of MCH transmission. 
Furthermore, if transmit diversity should be applied to MCH, CDD using a single reference signal (CDD applied also to the reference signal) seems like a suitable approach.

Thus we do not see any strong need for defining multiple reference signals per MCH. 
.Proposal: 
Reference-symbol pattern 4 from [1] is adopted for MCH-associated reference signals in case of a single reference signal (a single visible antenna). It needs to be considered if there is a need to define multiple reference signals per MCH to support multiple (visible) transmit antennas.
2. Proposal for decision

· Channel estimation for MCH is self-contained on a resource-block basis, implying that MCH-associated reference symbols corresponding to a specific MCH are only transmitted within the resource blocks to which the MCH is mapped.

· Reference-symbol pattern 4 from [1] is adopted for MCH-associated reference signals in case of a single reference signal (a single visible antenna). It needs to be considered if there is a need to define multiple reference signals per MCH to support multiple (visible) transmit antennas.
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� Actually per pair-of-resource blocks as a resource block corresponds to a 0.5 ms slot





