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1 Introduction
This document aims to specify the performance requirement for the E-HICH channel for 7.68 Mcps TDD option via simulations.

Section 2 proposes the performance metrics, Section 3 gives the simulation assumptions, Section 4 presents the simulation results and Section 5 is the conclusion.

2 Performance Metric

Retransmissions occur in E-DCH at two levels:

· HARQ retransmissions

· RLC retransmissions

As discussed in [1], a False NACK leads to a HARQ retransmission whilst a False ACK leads to a RLC retransmission.  Since in TDD DTX is not a valid transmission state for E-HICH, a False NACK occurs when an ACK is received as a NACK whilst a False ACK occurs when a NACK is received as an ACK.
The requirements for signalling errors leading to a HARQ retransmission and to an RLC retransmission were set to 2% and 0.2% respectively for FDD E-DCH [2].  The RLC retransmission requirement is more stringent and we shall focus on this requirement in this document.  The worst case receiver (with zero decision threshold) shall be used consistent with [1].
3 Simulation Assumption
A UE receiver with a decision threshold of zero was simulated in a vehicular-A channel at 30kmph.  A single E-HICH user sequence was simulated.  Intra-cell interference consists of 15 other SF32 codes where each of these 15 other codes have equal power.  The power of the E-HICH code is varied from -23.19dB to -5.61dB relative to the power of each of the other codes, giving an equivalent Ec/Ior for the E-HICH of approximately -34.95dB to -17.45dB.  The 
[image: image1.wmf]oc

or

I

I

ˆ

 is set to 0dB.
Each E-HICH carries a single ACK/NACK indicator in one timeslot.  The E-HICH sequence was selected at random each time from the set of 240 E-HICH codes available.

Simulation parameters are listed in Table 1.

Table 1
	Parameter
	Value
	Comments

	Codes per timeslot
	16
	1 E-HICH + 15 others

	Ec/Ioc (per non-E-HICH code)
	Variable (-11.7623  to -11.8397)dB 
	

	Ec/Ioc (E-HICH)
	Variable (-34.95 to -17.45dB) 
	-23.19 to -5.61dB relative to non E-HICH codes

	ACK/NACK indicators per E-HICH
	1
	

	Carrier frequency
	2GHz
	

	Channel type
	Vehicular B, 30kmph
	

	Channel oversampling
	4x
	

	Receiver
	MMSE
	

	Channel estimation
	Realistic
	

	Midamble scheme
	Common midamble
	

	Burst type
	1
	

	Power control
	None
	


4 Simulation Results

The result is shown in Figure 1.
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Figure 1
As can be seen, the required ACK/NACK error performance of 2e-3 is met at an E-HICH Ec/Ioc of -24.2dB.  Allowing for 2.5dB implementation margin we propose to set the performance target for the above-described test to -21.7dB E-HICH Ec/Ioc.
5 Conclusion

E-HICH simulations have been presented and performance metrics derived for the 7.68 Mcps TDD E-HICH channel.  RAN WG4 is requested to technically endorse the proposed test and performance requirement.  This will be merged with other tests and performance requirements as the work item progresses in order to create the final CRs.
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