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1. Introduction

In previous WG1#23 meeting, there were discussions on the different power level between ACK and NACK signaling in the uplink HS-DPCCH[1][2][3]. As a result of the discussion, it was reflected in the current TR25.858 [4], where the trasmission power for ACK and NACK are defined as power offsets △PAN and △PNAN to the associated DPCCH.

In WG1#23, there was a comment that the simulation results for the power requirements for the ACK/NACK signaling might show in a different way considering receiver antenna diversity or power control. In this paper, we present further simulation results on the power offset requirements for ACK/NACK signaling when receiver antenna diversity and various UE speeds are considered.

2. Simulation results

As in [1], we set the ACK/NACK decision threshold in order to meet the restriction of Prob{erroneous decoding of DTX to ACK} < 10-2, and obtain the required power offsets for ACK and NACK to meet the restrictions of 
Prob{erroneous decoding of ACK to NACK} < 10-2 and 
Prob{erroneous decoding of NACK to ACK} < 10-4. 

Simulation assumptions are as follows:

( carrier frequency: 2GHz
( 2 equal gain paths in Rayleigh fading, 
( 2 antenna diversity in Node B
( UL power control : ON

- Error rate on DL TPC command: 4%
- UL DPCCH is power controlled to meet 4% error rate on UL TPC bits

- Power control step size: 1dB

( Channel estimation: averaged over 10 pilot symbols

( UL interference: AWGN 
Table 1. Power offset requirements in the ACK/NACK transmission
	
	Non-SHO
	SHO

	UE speed
	3 km/hr
	120 km/hr
	3 km/hr
	120 km/hr

	ACK TX power relative to UL DPCCH
	1.5 dB
	5.5 dB
	9.5 dB 
	9.5 dB

	NACK TX power relative to UL DPCCH
	-10 dB
	-8 dB
	-5 dB 
	-5 dB

	ACK TX power

- NACK TX power
	11.5 dB
	13.5 dB
	14.5 dB
	14.5 dB


Table 1 shows the power offset requirements for ACK/NACK signaling when UE is in soft handover (SHO) or not. When UE is not in soft handover, it is shown that the difference between the required power levels is very large and the difference varies from 11.5dB to 13.5dB as UE speed increases. Since it is difficult to adapt ACK/NACK transmission power according to the UE speed, the operation point should be selected at a high UE speed and thus the difference will be a large one.

In soft handover case, the required transmission power values for both ACK and NACK is increased, because the uplink power control procedure does not operate well for HS-DPCCH. However, the increase of the required power in NACK signaling is smaller than that in ACK signaling since the decision threshold is biased to the ACK constellation. As a result, the difference in the power requirements between ACK and NACK is more significant in the soft handover case, where the difference in the power offset between ACK and NACK amounts to 14.5dB.
3. Conclusions

Further simulation results on the power offset requirements of ACK/NACK signaling were presented considering receiver antenna diversity and various UE speeds. The simulation results show that the difference in the power requirements between ACK and NACK may be large even in various simulation environments. In particular, the difference between the ACK and NACK power requirements is more significant in a soft handover or a high UE speed case. Therefore, it is beneficial to allocate the different transmission power for ACK and NACK in a viewpoint of power consumption in UE.
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