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Discussion

Downlink Multiplexing
The proposal we have outlined in [1] relies on a multi-cell slotted CDM structure which can accommodate both point to point and point to multi-point transmissions. We outline user/data multiplexing scheme and techniques which should be considered in the context of our proposal in [1] to achieve performance requirements defined in [2].
Unicast
The baseline proposal relies on the existing CDM downlink multiplexing approach. Depending on the radio conditions and scenario, one or more of the following techniques can be used to further enhance the performance achievable with the reference scenario defined in [2]:
· Antenna receive diversity

· Enhanced spectral efficiency

· Enhanced coverage
· Multi-cell receiver

· Enhanced peak rate

· Enhanced spectral efficiency for delay sensitive data

· Enhanced coverage

· Enhanced receiver beyond baseline FDE equalizer

· Enhanced spectral efficiency

· MIMO

· Enhanced peak rate

· Enhanced spectral efficiency

· Enhanced coverage

Most of these techniques are implementation specific and would require a new set of UE performance requirements. Some of them, namely the multi-cell and the MIMO technique also involve changes to the physical layer procedures and related upper layer signaling. Depending on the specific scheme and scenario under consideration these may also require changes to the associated physical control channel structure. 
Support of the 1.25 MHz deployment option would require scaling of the chip rate and associated numerology by a factor 4 compared to the baseline release-6 numerology; we note that alternative IMT-2000 compliant air interface which fit in a 1.25 MHz band allocation are already available and may also be able to fulfill the requirements defined in [2] for a 1.25 MHz band allocation.
Multicast

The requirement for enhanced MBMS radio interface have not yet been established. We note however that the performance in terms of spectral efficiency of point to multipoint data transmission in a multi-cell scenario could be significantly improved if antenna receive diversity could be assumed in the UE. This again is purely an implementation and performance requirement issue and would not require changes to the channel structure. Moreover the gains could be realized irrespective of whether the service is delivered to multiple cells, single cells or fraction of a cell.

In case of the multi-cell point to multipoint transmission, further significant performance improvement could be achieved with some changes to the downlink signal such that the signals transmitted from multiple cells and conveying the same data would not interfere with each other. This can be achieved by using a common scrambling code in the multicast cell cluster or by switching to an orthogonal frequency multiplexing scheme typically used in single frequency network broadcast systems. These changes would however require deployment of the enhanced MBMS on carriers free of legacy users; as such, deployment in the unpaired portion of the available bands would represent an attractive option, especially if the multicast structure and unicast structure can be time multiplexed together. The latter would enable operators to dynamically re-allocate radio resources between unicast and multicast services as a function of the respective offerings and demand.
Summary and way forward

We have outlined techniques which we believe will enable UMTS radio interface to meet the performance requirements established in [2] while preserving as much of the existing WCDMA investment as possible and enabling in band migration if and where necessary. Before starting the evaluation of these techniques we need to establish the scope of the evaluation and associated methodology as discussed in [3].
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