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1 Introduction 
A number of different proposals have been made for Rel-14 WIs or SIs on uplink enhancement. In this document we provide our view on the prioritisation of uplink enhancements. 
2 Discussion
A variety of proposals for uplink enhancements were put forward by different companies in RAN#70. These included:

· UL 256QAM: This aims to exploit the high SINR that can occur with increasing deployments of small cells and increasing numbers of antennas at the eNB. Currently the DL supports 256QAM, but not the uplink, despite the typically larger number of antennas and higher processing power of the eNB than the UE. 
· Reduced number of UL DMRS symbols: This has already been studied in the Rel-12 Small Cell Enhancement Physical Layer study item. The gains observed were around 7% in spectral efficiency, and this is only at medium to high SINR with low UE mobility. It is worth noting that these gains did not consider the impact on multi-user scheduling that would occur if the number of PUSCH DMRS symbols per subframe were to be reduced. Further, the specification and implementation impact would be substantial, including impact on OCC design, group hopping design and channel estimation interpolation algorithms, so further RAN1 study would be needed. 
· PUSCH transmission in UpPTS: This can give increased UL capacity when TDD configurations 2 and 5 (which have a limited number of UL subframes) are used in combination with a special subframe configuration with a long UpPTS field, but it is not clear how significant these cases are now that eIMTA allows dynamic adaptation of the TDD configuration. 
· Uplink grant-less non-orthogonal transmission: With the current SC-FDMA waveform of LTE, this kind of scheme seems of limited interest. However, it may be studied in the context of 5G together with potential waveform enhancements. 
3 Conclusion

Having reviewed the different uplink enhancements proposed for LTE-Advanced-Pro in Rel-14, we conclude that introduction of 256QAM for PUSCH should be the highest priority, as it is the most able to deliver useful gains with reasonable cost in typical deployment scenarios. 


























































































































































































































































































