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1 Introduction

The HS_DPCCH introduced for the ACK/NAK and CQI reports increases first the power in the uplink during the subframe, but it also increases PAR of the transmitted uplink. Thereby, when the transmit power is close to the maximum power and the HS_DPCCH is transmitted, there is a risk that a larger backoff of the PA is needed. In that case the PA that is needed may be a larger and less power efficient PA than what is used today.

2 PAR increase and power back-off

Simulations have been performed for PAR and PA back-off for different combinations of Bc, Bd, HS and SF, which was proposed by Motorola. The PA back-off is evaluated on a typical PA model and the result show how much further a transmitter of the given case must back off than the normal Rel-99 PA model and still be compliant with the ACLR requirements of 33 dB.

Table 1 PAR and Backoff for combinations of DPCCH, DPDCH and HS_DPCCH gain factors.

	
	PAR (dB)
	Relative PA Backoff (dB)

	(c=8, (d=15, (hs=0 
(Without HSDPA)
	3.01
	0

	(c=8, (d =0, (hs=30
	3.8
	1.0

	(c=15, (d=15, (hs=24
	3.7
	0.8

	(c=15, (d=4, (hs=30

	3.8
	0.9

	(c=15, (d= 4, (hs=5
	3.5
	0.5

	(c=15, (d = 8, (hs=15
	4.0
	1.2
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Figure 1 The Backoff plotted versus PAR for the combinations given in Table 1.
When the points in the table are plotted as is seen in Fig. 1 it is clear that the dependence between PAR and PA-backoff is linear in this region. 

3  Conclusion

In this paper the impacts of increased PAR due to the introduction of the HS-DPCCH to the UE transmitter design has been evaluated. The worst PAR increase due to the addition of HS-DPCCH has previously, in the references below, been seen to be about 1.5 dB. Based on this the on the UE design is that a PA must be designed to handle 1 to 1.5 dB more power than is needed in Rel-99. This will also mean an increased power consumption also when HS-DPCCH is not transmitted, due to the larger backoff needed. 
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