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1    Background
This contribution contains results for PHICH according to Case 9.1 as described in [1]. It is assumed that ACK and NACK is transmitted using the same power. The results assume practical and realizable channel and noise estimates, but the receiver is otherwise ideal. 
We also discuss another possible simulation scenario where the desired user is allocated the highest power (multiplexed interfering users at lower) to check coverage aspects.
2    PHICH results for different thresholds
Simulation results for PHICH 1x2 SIMO are shown Figure 1, results are shown for both zero threshold and one based on the 10% DTX->NACK criterion for comparison [2]. It is assumed that there is no power difference between ACK and NACK transmission. 
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Notice that the SNR is given by (with the indices for the two RX antennas)
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where the numerator contains the received total PHICH energy (the wanted and both interfering signals) and the denominator just AWGN noise. User 1 is 6.8 dB below the total PHICH power.  
3    Need for a coverage test case?
Another possible test could be a case in which the wanted user (User 1) is allocated the highest power; Table 1 shows results for zero threshold and an interfering user (User 3) at -4 dB and no User 2, otherwise the same assumptions as in Case 9.1. 
Table 1. Performance with the desired user at a power level larger than interferer

	Verification point
	SNR

	1%
	-4 dB

	0.1%
	-0.7 dB


This additional scenario is interesting from a coverage viewpoint, or for a lightly loaded cell, and could perhaps be considered for the RAN4 PHICH requirements.
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