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1 Introduction
This document presents results of simulations of 2ms and 10ms E-DPCCH: missed detection rate, erroneous detection rate and false alarm rate.

Missed detection rate is defined as the number of missed E-DPCCH/number of transmitted E-DPCCH.

Erroneous detection rate is defined as the number of detected E-DPCCH which are incorrectly decoded/number of transmitted E-DPCCH.

False alarm rate is defined as the number of E-DPCCH detections/number of TTIs, where no E-DPCCH are transmitted.

2 References
[1]
Ericsson, R4-050315 “EUL UL Simulation Assumptions”.
[2]
Ericsson, R4-050657 “Enhanced Uplink Conference Meetings”, summary of agreements from telephone conference of 7 June 05.
[3]
Ericsson, R4-050666 “EUL UL Simulation Assumptions”.

3 Simulation Conditions
The Fixed Reference Channel (FRC) formats and simulation assumptions are as specified in [1] and [3], see Table 3.1, Table 3.2 and Table 3.3.

For the miss rate and erroneous detection rate simulations the physical channel power ratios are as specified in Table 3.3.  For the false alarm rate simulations the same physical channel powers are used but with the E-DPCCH off.

The thresholds for detection of the E-DPCCH has been set at +2dB relative to the threshold required for a false alarm rate of 1% in AWGN for 2ms and 10ms TTIs respectively.

Note that although the E-DPCCH/DPCCH power ratios fit with the RAN1 decision, the E-DPDCH/DPCCH power ratios specified below do not fit with the RAN1 quantisation steps.  However as the difference is small it has been agreed to carry on using the power ratios without changes, see [2].

	FRC
	TTI (ms)
	Transport bits/TTI
	SF1
	SF2
	SF3
	SF4
	Encoded bits/TTI
	Coding rate
	Max rate (kbps)

	1
	2
	2706
	4
	4
	-
	-
	3840
	0.705
	1353

	4
	10
	5076
	4
	-
	-
	-
	9600
	0.529
	507.6


Table 3.1 – Fixed reference channel formats

	Parameter
	Assumption

	Carrier frequency
	2GHz

	Chip rate
	3.84 Mcps

	Inner loop power control
	Off

	Outer loop power control
	Off

	Path searcher
	Ideal, tap positions known.

	Channel estimation
	Ideal, tap magnitudes and phases known.

	SRRC pulse shaping 
	Off

	Propagation conditions
	AWGN, PA3, PB3, VA30, VA120

	Number of samples per chip (P) for channel synthesis
	P=1 – i.e. 1 sample per chip at input to receiver.

	Channel ray mapping
	Nearest Tc/P -spaced delay ( 1/Tc is chip rate) – P specified above.

	RX diversity
	One and two antennas.

	Number of bits in A/D converter
	Floating point

	Turbo decoding
	MaxLogMap - 8 iterations

	Maximum number of transmissions
	4

	HARQ processes
	4 for 10ms TTI, 8 for 2ms TTI.

	RV index sequence
	{ 0, 1, 2, 3 }

	RSN/TFI signalling errors.
	0%

	ACK/NACK signalling errors.
	0%

	DPCCH
	Slot format 0


Table 3.2 - Simulation parameters

	
	RX diversity
	No RX diversity

	FRC
	E-DPDCH/DPCCH (dB/E-DPDCH)
	E-DPCCH/DPCCH (dB)
	E-DPDCH/DPCCH (dB/E-DPDCH)
	E-DPCCH/DPCCH (dB)

	1
	9.0
	-1.94
	12.0
	0.00

	4
	9.0
	-7.96
	12.0
	-5.46


Table 3.3 - Physical channel power ratios
4 Simulation Results

The total Ec/No per antenna required to achieve a missed detection rate of 2e-3 with and without RX diversity are listed in Table 4.1 and Table 4.2 respectively.  Charts showing miss detection rates, erroneous detection rates and false alarm rates follow the tables.

At the Ec/No required to achieve the missed detection rate of 2e-3 the erroneous detection rate always appears to be less than 1e-4.

For the detection thresholds used the false alarm rate was no worse than 1e-4.

	FRC
	Awgn
	Pa3
	Pb3
	Va30
	Va120

	1
	-12.1
	-1.6
	-8.7
	-8.1
	-9.5

	4
	-16.0
	-5.9
	-12.8
	-13.7
	-15.1


Table 4.1 - Total Ec/No/antenna (dB) required for 2e-3 miss detection rate, RX diversity

	FRC
	Awgn
	Pa3
	Pb3
	Va30
	Va120

	1
	-8.1
	9.2
	-1.0
	-1.5
	-3.6

	4
	-12.7
	3.4
	-7.1
	-8.9
	-11.1


Table 4.2 - Total Ec/No (dB) required for 2e-3 miss detection rate, no RX diversity
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Figure 4.1 - E-DPCCH miss rate - FRC1 2ms, RX diversity
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Figure 4.2 - E-DPCCH miss rate - FRC1 2ms, no RX diversity
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Figure 4.3 - E-DPCCH miss rate – FRC4 10ms, RX diversity
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Figure 4.4 - E-DPCCH miss rate – FRC4 10ms, no RX diversity
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Figure 4.5 - E-DPCCH erroneous detection rate - FRC1 2ms, RX diversity
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Figure 4.6 - E-DPCCH erroneous detection rate - FRC1 2ms, no RX diversity
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Figure 4.7 - E-DPCCH erroneous detection rate – FRC4 10ms, RX diversity
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Figure 4.8 - E-DPCCH erroneous detection rate – FRC4 10ms, no RX diversity
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Figure 4.9 - E-DPCCH false alarm rate - FRC1 2ms, RX diversity
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Figure 4.10 - E-DPCCH false alarm rate - FRC1 2ms, no RX diversity
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Figure 4.11 - E-DPCCH false alarm rate – FRC4 10ms, RX diversity
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Figure 4.12 - E-DPCCH false alarm rate – FRC4 10ms, no RX diversity
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