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1 Introduction
A draft response to the questions in RAN1 LS on Frequency Domain Spectrum Shaping and (/2 BPSK [1] is proposed.
2 Draft Response 

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? 

· It is possible to achieve the nominal maximum output power of 24 dBm with a Release 5/6 HSDPA PA for QPSK without FDSS assuming a low number of resource blocks (e.g. ≤ 8 to 10 RBs [3] [4]). 
· Given LTE UE(s) are expected to support both UTRA and E-UTRA then a single “HSDPA” PA is sufficient for such multi-mode LTE UE(s) as per TR25.912, 12.3
· Since FDSS cannot be applied to reference symbols then the reference symbol CM tends to limit any potential benefit achievable beyond the power reduction (CM) benefit achieved for (/2 BPSK.  

· Other power reduction (CM reduction) techniques exist (e.g. FFT pre-processing [5]) that can be applied to both data and reference symbols and do not have to be standardized and hence can be applied to “HSDPA” PA devices and potential “LTE-only” PA devices.

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. 
· From an implementation perspective, it may be possible to increase the maximum nominal output power beyond 24dBm. However, RAN4 would needs to perform significant further investigations in order to assess the impact of maximum nominal output power beyond 24dB due to;
a. Regulatory issues (maximum output power is specified in a number of regulatory requirement) and an increase in maximum output power would not be allowed in those regions. 

b. EMC regulatory requirements in terms of impact due HAC and SAR would need to be considered 
c. Coexistence issues in terms of RAN4 assessment for LTE to LTE and LTE to WCDMA co-existence and consequences of meeting existing regulatory requirement for the IMT2000 bands which are based on a maximum output power  limit  (i.e. TFES, FCC, PT1, MPT) would need to be considered
d. Impedance issues, thermal effects, current drain from an implementation aspect

If increasing the UE output power beyond the nominal maximum output power is determined feasible, what level of power increase is acceptable?

· The answer to this question would depend on the outcome of the further RAN4 investigations regarding the issues (thermal, regulatory, impedance, current drain, coexistence, etc issues) described in the previous bullet response.

3 References 

[1] R1-070632, “LS on frequency domain spectrum shaping and π/2-BPSK,” TSG-RAN WG1, January 2007
[2] R1-070605, “Way Forward for Spectrum Shaping for LTE,” TSG-RAN WG1, Motorola, Nokia, Freescale, Jan. 2007
[3] R1-070564, “Frequency Domain Spectral Shaping for LTE,” TSG-RAN WG1, Motorola, January 2007
[4] R1-070047, “UE Power De-rating Reduction Techniques in LTE,” TSG-RAN WG1, Motorola, January 2007
[5] R1-070068, “Frequency Domain Spectral Shaping and Power Amplifier Optimization,” RAN WG1, Motorola, January 2007
[6] R1-070374, “On the Feasibility of higher UE maximum output power,” TSG-RAN WG1, Nokia, January 2007
[7] R1-070375, “Coverage analysis of UL spectrum shaping,” TSG-RAN WG1, Nokia, January 2007
























































































PAGE  
1

