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1 Introduction
A proposed structure and coding scheme for TDD E-HICH is presented in [1].  In this document the simulated performance of that E-HICH structure is presented.

2 Simulation

In the simulated scenario, the E-HICH is assumed to exist on a timeslot with 7 other SF16 codes (Figure 1).  The powers of each of these other codes are equal.  The power of the E-HICH code is varied from -12.5 dB to 0dB relative to the power of each of the other codes.
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Figure 1
Each E-HICH carries ACK/NACK indicators for 10 users (i.e. there are 10 users active per TTI).  The E-HICH sequences for the 10 users are selected at random each TTI from the set of 240 E-HICH codes available.

Simulation parameters are listed in Table 1.

Table 1
	Parameter
	Value
	Comments

	Codes per timeslot
	8
	1 E-HICH + 7 others

	Ec/Ioc (per non-E-HICH code)
	-10dB
	

	Ec/Ioc (E-HICH)
	Variable
	

	ACK/NACK indicators per E-HICH
	10
	

	Carrier frequency
	2GHz
	

	Channel type
	AWGN, Pedestrian-B 3kmph
	

	Receiver
	MMSE
	

	Channel estimation
	Realistic
	

	Midamble scheme
	Common midamble
	

	Burst type
	1
	

	Power control
	None
	


3 Results

The results are plotted in terms of E-HICH Ec/Ioc versus ACK/NACK error rate (assuming a symmetrical ACK/NACK BPSK receiver).  
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 is approximately -1.5dB and has some small variation due to the varying power of the E-HICH code relative to the powers of the other codes.  The ACK/NACK indicator Ec/Ioc is 10dB lower than the E-HICH Ec/Ioc due to there being 10-equi-power E-HICH users per TTI.
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Figure 2
As can be seen, in a Pedestrian-B channel, a 1% ACK/NACK error probability is realised at an E-HICH Ec/Ioc of -14.7dB.  Assuming (for a typical deployment) the 5% point of the geometry CDF is at an 
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of approximately -6dB, this would indicate that an E-HICH acknowledgement would consume at-most 1.35% of Node-B power in one timeslot per frame at the stated reliability.  The mean required transmit power would be significantly less than this due to the ability of the node-B to apply per-user power control (by virtue of the CDM nature of the E-HICH scheme).
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