2
2
Page 


3GPP TSG RAN WG4 (Radio) Meeting #30
R4-040067
Munich, Germany, 9 - 13 February 2004
Source:
Fujitsu
Title:
PAR of UE transmit signal with HS-DPCCH
Agenda item:
5.3
Document for:
Approval
1. Introduction

PAR increase of UE transmit signal with HS-DPCCH and its impact on power amplifier of UEs have been discussed in RAN4 (as well as in RAN1)[10]-[17], that resulted in an LS from RAN4 to RAN1[18] to ask the system impact when a maximum transmit power of UE reduced by 2dB. In a joint Ad Hoc meeting with RAN-WG1 and RAN-WG4, the issue was discussed in [1]-[6]. Based on the discussion in the Ad Hoc meeting, this paper reviews past analysis on the issue and proposes a way forward.

2. Relative PAR increase analysis
It was pointed out in the AH that the impact of PAR with HS-DPCCH transmission had already been discussed in RAN1 and estimated PAR increase was about 1dB. We can found relevant studies in RAN1 in [7]
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 \* MERGEFORMAT [8]. In [7], PAR increase was estimated with βc/βd of 4/15 to provide better I/Q mapping of HS-DPCCH, which condition was taken from a UL reference measurement channel setup (144, 384 and 768 kbps) in Annex A of TS25.101. In [8], slightly different estimation with βc/βd of 8/15 or 11/15 was carried out which condition came from UL measurement channels specified in Annex A of TS25.104. Both of the studies were excellent one and resulted in a CR for TS25.213 in [9].

Fig-1 shows relative PAR increase of UE transmits signals with some combinations of βc/βd. It should be noted that the peak power is defined as the maximum sample in this estimation. As can be seem from Fig-1, we would conclude that PAR increase caused by HS-DPCCH transmission with βc/βd of 4/15,. 8/15 or 11/15 would be less than 1dB which might correspond to the assumed PAR increase in RAN1 once. If we consider βc/βd beyond 11/15, PAR increase becomes much larger as in Fig.-1.
3. 
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Fig. - 1  Relative PAR increase  


4. Proposal
Taking into account PAR increase of 1dB which has already been recognized in RAN1, we would propose to reduce UE maximum transmit power by  less than 1dB when βc/βd becomes equal or larger than 15/15 (See the table below.). According to the estimation shown in Fig.-1, the proposed maximum transmit power reduction may require maximum 1.5dB extra back-off for power amplifiers in UE to satisfy the same ACLR requirements in TS25.101 for release 99 channels.
	βc/βd < 15/15
	Maximum power reduction is not allowed

	βc/βd ≥ 15/15
	Maximum power reduction less than 1.0dB is allowed


5. Conclusion
As it has been turned out that the current HS-DPCCH transmission scheme may require relatively large PA back off of 2dB, we propose 1dB maximum transmit power reduction in certain combinations of βc/βd. While the proposal may still require PA back off of 1dB, the situation might be improved somehow. It should also carefully be considered that proposed reduction of UE maximum transmit power may cause degradation in system capacity as pointed out in [6], which aspect is not discussed in this paper and would need further consideration.
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Fig.-1 Relative PAR increase
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