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1. Introduction

In [1], our proposal for independent power control of HS-DPCCH in soft handoff is described. Peak-to-average ratio (PAR) of UL transmit power may be one of important factors affecting UE cost. In this contribution, we investigate the impact of the proposal of [1] on PAR.

2. Simulation Results

To evaluate the impact on PAR in regard to I/Q multi-code transmission of DPCCH/DPDCH/HS-DPCCH, the following three cases are considered according to the code allocation rule of TS 25.213.

Case1:

· I channel: Cch,64,16 for DPDCH of SF=64. DPCCH/DPDCH ratio is assumed to be -4 dB.
· Q channel: Cch,256,0 for DPCCH + Cch,256,64 for HS-DPCCH.

Case 2:

· I channel: Cch,256,1 for HS-DPCCH.

· Q channel: Cch,256,0 for DPCCH.

Case 3:

· I channel: none.

· Q channel: Cch,256,0 for DPCCH + Cch,256,64 for HS-DPCCH.

HS-DPCCH/DPCCH ratio is assumed to be 0 dB for the conventional power control scheme.

For the independent power control of HS-DPCCH of [1], the following two cases are considered for HS-DPCCH/DPCCH ratio: 

· No limit on HS-DPCCH/DPCCH ratio.

· HS-DPCCH/DPCCH ratio is limited up to 8 dB.

Other detailed simulation assumptions are shown in Table 2 of Appendix A.

PAR simulation results are shown in Table 1. Appendix B shows some example plots for UL instantaneous transmit power with indication of average power level. It is shown in Table 1 that if HS-DPCCH/DPCCH ratio is limited up to 8 dB, PAR is not increased by the proposal of [1] or the PAR increase is quite negligible. It may be noted that there is no performance loss due to limitation of HS-DPCCH/DPCCH ratio up to 8 dB, which is shown in [1].

Table 1. Comparison of PAR for the conventional power control scheme and the proposal of [1]

	
	PC scheme
	Peak power [dB]
	Average
power [dB]
	PAR [dB]
	PAR increase w.r.t. the conventional scheme [dB]

	Case 1
	Conventional
	-10.0539
	-19.8173
	9.7634
	

	
	Proposal of [1] (no limit)
	-9.15061
	-19.4729
	10.3223
	0.5589

	
	Proposal of [1] (8 dB limit)
	-10.8515
	-21.2476
	10.3961
	0.6327

	Case 2
	Conventional
	-14.9973
	-22.6216
	7.6242
	

	
	Proposal of [1] (no limit)
	-8.53272
	-21.2063
	12.6736
	5.0494

	
	Proposal of [1] (8 dB limit)
	-15.8133
	-23.2386
	7.4253
	-0.1989

	Case 3
	Conventional
	-11.9986
	-22.5938
	10.5953
	

	
	Proposal of [1] (no limit)
	-7.80495
	-20.7956
	12.9907
	2.3954

	
	Proposal of [1] (8 dB limit)
	-12.5415
	-23.1457
	10.6043
	0.0090


3. Conclusion

In this contribution, we have shown that our proposal for HS-DPCCH power control in soft handoff does not cause noticeable increase of PAR.  Therefore, there will be no increase of cost for power amp, which will be an attractive factor from UE manufacturer point of view. Considering the PAR simulation results as well as the advantages shown in [1], it is recommended to adopt the proposal of [1] for simultaneous power control of DPCCH/DPDCH and HS-DPCCH in soft handoff.
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Appendix A. Simulation assumptions

Table 2. Simulation assumptions

	Chip Rate
	3.840 Mcps

	Carrier Frequency (GHz)
	2

	Information bit rate (kbps)
	12.2kbps as specified in Annex A of TS 25.104

	Channel/SIR Estimation
	Real Channel Estimation / real SIR measurement

	Inner-loop transmit power control (TPC)
	On

	Outer-loop power control
	Off

	TPC step size
	1dB

	TPC command error rate
	4%

	Cell configuration
	3 cells and single user
Equal mean attenuation factor

	Propagation Channel
	1 path fading, 3km/hr 

	Antenna configuration
	2 antenna space diversity

	Channel over-sampling
	1 sample/chip

	DPCCH/DPDCH
	-4 dB

	HS-DPCCH/DPCCH
	Conventional scheme
	0 dB

	
	Proposal of [1]
	No limit or limited up to 8 dB


Appendix B. Example plots for UL instantaneous transmit power
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Figure 1. Plot of instantaneous UL transmit power for the conventional power control scheme for Case 1
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Figure 2. Plot of instantaneous UL transmit power for the proposal of [1] without limit for Case 1
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Figure 3. Plot of instantaneous UL transmit power for the proposal of [1] with 8 dB limit for Case 1










