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1. Introduction
RAN1 has discussed the topic specifying lower order modulation schemes and applying frequency domain spectrum shaping (FDSS) for UL transmission resulting in lower cubic metric than the already included modulation schemes. The idea behind introducing these techniques is that a lower CM will allow a reduction in the power amplifier back-off, resulting in an increase in the UE transmit power giving potential coverage gains in power limited conditions.
The proposed CM-reducing techniques are 

· (/2 BPSK with no spectrum shaping with a CM of 0.28 dB

· QPSK with RRC window FDSS ((=0.5) with a CM of  0.11 dB
· (/2 BPSK with RRC window FDSS ((=0.5) with a CM of  -0.4 dB

· (/2 BPSK with Kaiser window FDSS ((=2.75) with a CM of -1.2 dB 
Note that FDSS is currently not discussed for UL blocks containing reference signals and the CM of these is on average 0.4 dB with significant variations depending upon the RS sequence used.
RAN1 also discussed the issue if the UE is able to transmit QPSK with no FDSS (CM=1.0) at its nominal maximum transmit power when a low number of resource blocks are allocated and an “HSDPA” PA or a potential LTE PA is assumed, or if FDSS or (/2 BPSK are needed in order to reach the maximum transmit power.
RAN1 has following questions for RAN4 in this regard:
1. With an “HSDPA” PA or a potential LTE PA, can a UE transmit QPSK with no FDSS assuming a low number of resource blocks with the maximum transmit power or are FDSS or (/2 BPSK needed in order to achieve the maximum output power? 

2. If reaching the UE maximum transmit power is possible for QPSK with no FDSS, about the feasibility of increasing the UE output power beyond the nominal maximum output power. 

3. If increasing the UE output power beyond the nominal maximum output power is determined feasible, what level of power increase is acceptable?
2. Actions:
TSG-RAN WG4:

RAN1 kindly asks RAN4 to provide answers to the questions outlined in this LS.
3. Dates of Next 3GPP TSG-RAN WG1 Meetings:
TSG RAN WG1 Meeting #48
12.02. - 16.02.2007

St. Louis, USA

TSG RAN WG1 Meeting #48bis
26.03. - 30.03.2007

St. Julian, Malta

