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1
Introduction
In the discussions of both Rel-8 and Rel-9, it has been proposed to separate in UEs’ DL capabilities the currently captured L1 capability i.e. the maximum number of bits that can be received in a TTI, and the data rate that the UE is able to maintain in a continuous manner with its processing resources above L1 [7, 8], with the motivation that the UE’s L2 processing resources could be dimensioned to better match data rates that can be expected in practice. Nevertheless, on both occasions it has been decided that the UE’s L2 processing resources must be able to accommodate the maximum L1 bit rate in a continuous manner. More recently, the contribution [9] proposed to keep to this principle also in LTE-A.
In this contribution, as we are moving to the LTE-A regime of Rel-10, we try to convince RAN2 once more to decouple the UEs’ L1 and L2 DL capabilities.
2
Rationale for decoupling L1 and L2 capabilities
For all but the lowest UE categories, to require the UE to be able to continuously maintain its maximum L1 data rate forces to dimension its L2 processing resources to handle situations that in our view will be very rare. For a high-category UE to be continuously scheduled at its maximum L1 capability would require that
-
the UE is the only active UE in the cell (and in the case of CA, the only active UE in several overlapping cells) for an extended period of time; AND

-
the UE can continuously be scheduled with the highest possible spectral efficiency as allowed by its L1 capability, i.e. highest MCS and maximum supported number of spatial layers. This not only requires continuously good channel conditions – meaning very high SINR, but also that the spatial properties of the wireless channel allow sustaining the maximum transmission rank which in turn requires the channel to stay sufficiently spatially uncorrelated for an extended period of time. 
On the other hand, there should be nothing contradictory about decoupling UEs’ L1 and L2 capabilities. Taking as a baseline UEs with their L2 processing resources dimensioned according to some reasonably expected data rates, it is still sensible to make them efficient on L1. High L1 capability makes sense both from the UE point of view – maintaining a given data rate of e.g. a streaming service requires a lower RX duty cycle and hence more efficient DRX – and from the system point of view: if a population of such baseline UEs have been given no choice but to match their maximum spectral efficiency with the L2 processing resources, the result is a more spectrally inefficient UE population allowing less efficient radio-resource utilization in the form of e.g. opportunistic scheduling by the network.

For these reasons, we propose to decouple UEs’ L1 and L2 capabilities as follows.
3
Principle proposed for the specification
Along the lines of [7], for each UE category c, we propose to add the attribute “sustained DL data rate” Rc, defined with respect to some averaging interval T whose length is to be concluded in Stage-3 discussions, such that within no time interval of duration T, the UE is expected to acknowledge at MAC level more than Rc*T bits worth of data.

We note that if specified this way, this solution should not result in increasing at all the number of UE variants for the network to deal with and should therefore be simple to support. This attribute might be closer, or even equal, to the L1 capability for the top-category UEs that may be expected to represent terminals other than handhelds and are therefore more likely to be hooked to fixed power supply and may be connected to a larger number of antennas (e.g. external) with larger inter-element spacing hence leading to lower spatial correlation and thereby increased usage of high-order spatial multiplexing.
4
Conclusion

In this contribution, we once again ask RAN2 to consider decoupling UEs’ L1 and L2 DL capabilities, and suggest the following:
Proposal: For each UE category c, agree to specify a sustained DL data rate Rc and some common averaging interval T with which the UE shall be able to sustain the rate Rc. Rc will be non-trivial i.e. less than the continuous theoretical maximum allowed by L1 for at least some UE categories.
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