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1.0  Introduction
Receiver training is an essential aspect of maintaining a low-cost low current-drain mobile device.  Additional bits in the data converters are particularly expensive in terms of current drain.  The absence of unicast pilots in a slot prior to data reception is particularly problematic for a UE attempting to adapt to its radio environment.  In addition, uncertainty due to indeterminate pilot power boosting compounds the receiver adaptation problem.
2.0 Discussion

The dynamic range requirements for the UE receiver’s A/D’s are derived from the peak to average power ratio of the received signal in fading, received SNR requirements, AGC error, blocking performance requirements and other things.  Uncertainty in the upcoming received signal level results in AGC mismatch.  The extent of the mismatch is driven by how much the RF channel changes between the time of the last reference symbol and the time of the arrival of the data or control channel message.  If we are only guaranteed a downlink reference symbol every 5ms, the uncertainty of the received signal level is about 12 dB greater than that if we are guaranteed a unicast reference symbol in every slot as shown in Figure 1.
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Figure 1.  Signal Level Error Due to Rayleigh Fading.
Furthermore, if RS power boosting is employed on a per transport block basis, the UE has an additional 6dB of uncertainty due to the fact that the relative power level of the RS between subframes is subject to dynamic variation.  
At 6dB per bit, we see that the lack of guaranteed pilots prior to every unicast subframe requires 2 extra bits in the A/D and the uncertainty due to dynamic pilot power boosting requires one extra bit.  These additional three bits require significant increases in current drain, complexity and cost in the UE.  The additional UE cost is not offset by a significant improvement in performance, nor would it be difficult or complex to get all three bits back.  

The following solution addresses both points: 
1) Signal the RS boosting configuration to the UE on the BCH.

2) Guarantee a unicast reference signal in every slot (including MBSFN slots) immediately preceding a subframe occupied with data. 
3.0 Conclusions

A simple solution has been proposed for getting back 3 bits of UE A/D converter dynamic range.  The solution comes with limited complexity in the case of guaranteed downlink RS presence and reduced complexity in the case of RS boosting.  This will significantly reduce the cost, complexity and current drain of the UE.
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