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1 Introduction

In [1] and [2], two different designs for the E-DCH DL ACKCH were suggested and the associated performance was shown. It was seen that the TDM structure in [1], while obviating the need for new OVSF code allocation, suffers from a higher peak Tx power requirement as compared to the CDM structure in [2].

In this document, we compare the CDF of the Tx power requirement in both scenarios in different channel conditions.
2 Simulation Setup
As mentioned earlier, the ACKCH design in [1][2] calls for a tri-state receiver for the serving cell, and a dual-state receiver for the non-serving cells. The ACK bit is mapped to +1, ACKC bit is mapped to -1 and DTX is mapped to 0. 

We will consider the following constraints
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The non-zero thresholds are identical to what were shown in [2]. We observe that the Eb/Nt needed for a tri-state receiver is only 0.3 dB more than that needed for a dual-state receiver. Therefore, we will only show the tri-state receiver results, treating them as an upper bound.
While the detailed simulation assumptions are shown in the Appendix, we will outline a few.
1. The AGC is turned on.

2. Either an ACK or ACKC is sent to each UE.
3. The following test cases are evaluated.

a. Serving cell

b. 2 ms TTI vs. 10 ms TTI

c. Target 1% BER
d. PA3, PB3, VA30 and VA120 channels
3 Simulation Results
Figures 1 to 8 compare the performance of TDM and CDM ACKCH in different channel conditions and TTI.
It is seen that the TDM ACKCH cannot close the link for lower geometry with 2ms TTI in all channel conditions. The problem is more severe for PA3 channel.

Further, the instantaneous Tx Ec/Ior is 13 dB greater in a TDM scenario, since only 1 QPSK symbol out of 20 possible QPSK symbols (SF=128) is used for the ACKCH.
Note that the maximum Tx Ec/Ior was capped at -3 dB in these simulations. This is exceedingly large. In a realistic network deployment, the max Tx Ec/Ior for ACKCH could be much lower (less than the CPICH Ec/Ior). This would further worsen the problem for other channels as well.
If we pick the max Tx Ec/Ior as -10 dB (same as CPICH), it is seen that the CDM design does not suffer from a power cap problem.
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Figure 1

CDF – 2ms TTI – PA3
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Figure 2

CDF – 10ms TTI – PA3
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Figure 3

CDF – 2ms TTI – PB3 
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Figure 4

CDF – 10ms TTI – PB3
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Figure 5

CDF – 2ms TTI – VA30
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Figure 6

CDF – 10ms TTI – VA30
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Figure 7

CDF – 2ms TTI – VA120
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Figure 8

CDF – 10ms TTI – VA120

4 Conclusions
The CDF of Tx Ec/Ior for ACKCH shows that the CDM design performs better from a peak power perspective. It is also seen that setting the ACKCH TTI at 10ms for a UE at cell edge (lower geometry) further alleviates the problem.
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Appendix

	Parameter
	Value

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	DPCH Slot Format
	11

	DPDCH
	12.2 kbps

	Channel Estimation
	Realistic

	Inner Loop PC
	Enabled

	ILPC Step Size
	+/- 1 dB

	Outer Loop PC
	Enabled

	OLPC Up Step
	+0.5 dB

	PC Rate
	1500 Hz

	PC BER
	4%

	PC Delay
	1 slot

	Max ACKCH Ec/Ior
	-3 dB

	Channels
	PA3, PB3, VA30, VA120
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