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1. Introduction

· At the RAN1#47 meeting in Riga the following working assumptions for UL modulation and spectrum shaping were agreed to: 
· π/2-BPSK / QPSK with spectrum shaping (1 value for both modulations, i.e. 1 windowing function). 

· Gains to be verified to be in the order of those shown in 3267 (or better (), together with the decision on which function to chose. Decide on this at next meeting.

In this case, Rectangular Window is proposed for π/2-BPSK and QPSK modulation.

2. Discussion

Frequency domain spectral shaping (FDSS) using RRC Window with >0 or Kaiser Window with  >0 requires power boosting to achieve a performance benefit otherwise performance is degraded.  If a UE is power limited and already operating at 24 dBm then Windowing does not necessary allow the UE to boost power above 24 dBm due to other transmitter considerations such as EVM, thermal limitations, SAR, regulatory requirements, etc.  Since RRC and Kaiser cannot be applied to reference symbols then potential benefit is very limited [1] [2] unlike with other power de-rating techniques [3] which can be applied to data and reference symbols and do not have to be specified. Current PA devices used for WCDMA can support up to 10 RBs at 24 dBm for LTE.  Power limited UEs typically are allocated no more than 6 RBs.  Hence, RRC and Kaiser Windowing will degrade throughput for power limited UEs except if corresponding window parameters  and  = 0 which is then equivalent to applying Rectangular Windowing.  For QPSK, Kaiser with  > 0 degrades performance even with power boosting. Therefore, the Rectangular Window is the best suited for spectrum shaping since it incurs no performance degradation when applied and therefore provides higher gain than the RRC and Kaiser windows.
3. Proposal
Since the application of RRC and Kaiser Windows degrade user throughput performance then the Rectangular Window which does not degrade performance (and hence has higher gain) is proposed for spectrum shaping. The Rectangular Window function therefore fulfills the working assumption directive to specify a single windowing function for both π /2-BPSK and QPSK were its actual gain has been shown to be better than the Windows specified in 3267 for practical applications.
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