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1. Introduction

As expressed multiple times, we believe that looking at the PAR for specific operating points does not allow for a fair and good evaluation and comparison of various options being studied as part of the EUL study item. This document provides some examples which illustrate our concerns and discusses different options to handle the PAR issue as part of the enhance uplink effort.
2. Background

The following parameters affect the average energy per chip requirement

· Overhead channels

· Transmission rate or block size
· Target residual physical layer error rate

· Target maximum physical layer delay

· TTI

The energy per chip requirement relates to the system efficiency and does not depend on UE implementation aspects. The impact of these parameters on the system performance is taken into account in system level simulations to the extent that the cell layout describe in the TR reflects a real deployment scenario.
The following parameters affect the dynamic of the signal (not the average transmit power):
· Channel configuration

· Respective code channel gains
· These fully depend on the first set of parameters

The signal dynamic affects either the power amplifier complexity or the link budget if the specification allows for a PA back-off under certain channel configurations. The impact may direct (e.g. 99.9% PAR) or indirect (e.g. impact of signal dynamic on ACLR). At this stage, all system level simulation results assume that the additional signal dynamic is handled by the PA; however contrarily to typical R99 configuration being used so far (typical single code UL) the signal dynamic and associated impact is more sensitive to the operating point.
3. PAR sensitivity to operating point

This section illustrates the sensitivity of the PAR increase to the set-point.
3.1 Example based on case 2/5 and parameter set 1
One should note that case 2 can be seen as being equivalent to Release-5 situation.
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Figure 1
3.2 Example based on case 1,2 (BPSK vs 8-PSK)

This example illustrates the relationship between PAR discussion and performance discussion. Looking at the figure 2, one could conclude that using 3 BPSK code is a bad idea and that 8-PSK should be used instead. However when considering results presented in R1-04-0049, in turns out that in most cases using 3 BPSK codes saves around 2 dB in Ec/Nt requirement compared to 8-PSK.Taking this into account one then concludes that using 3 BPSK codes is more efficient than using 8-PSK and does not impact the link budget for a particular rate compared to using 8-PSK.

[image: image2.emf]99.9% PAR for 8-PSK in R1-040049
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Figure 2
3.3 Example for multi-code

Figure 3 shows the PAR sensitivity to the number of codes transmitted simultaneously.
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Figure 3
 4. Discussion
Based on figure 1-3 once can derive a few general remarks:
· PAR impact decreases as the signal is dominated by the DCH/E-DCH energy

· PAR impact increase with the number of code channels used for data transmission

· PAR impact increases with the addition of new physical control code channels

· PAR impact peaks when all code channels are transmitted with about the same power

The above observations raise a number of questions relative to the EUL work:
· Should the principle that the PA will absorb any PAR increase and related constraints (ACLR) still apply?
· If not, how should the UE derive the allowed PA back-off?

· Generic PA back-off when using enhanced uplink?

· May result in reduced efficiency with enhanced uplink

· As a function of the channel configuration and gains?

· May become complex to test

· Could be related to the number of code channels (see figure 3)
· Forbid certain configurations with certain gain factors

· For example only allow multi-code E-DPCH when gain factor above a certain beta value

· May result in a trade-off between efficiency and complexity

System level simulation used to evaluate the merit of the respective techniques should consider any solution which would allow the UE to back-off from the nominal maximum transmit power. This assumes that the back-off would affect the E-DCH TFC selection procedure, not the legacy single code DPCH transmission (e.g. DCCH, voice, lower rate CS data).

5. Conclusion

We suggest that the above considerations are included  in the TR.
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