TSG-RAN Working Group 4 (Radio) meeting #33                             R4-040734
Yokohama, Japan, 15th – 19th November 2004
Title: ACK/NACK Detection Performance for HS-DPCCH without Uplink Rx Diversity
Source: Lucent Technologies

Agenda item:
6.7
Document for: Discussion
1. Introduction

The performance requirements for HS-DPCCH Ack/Nack detection without uplink receive diversity has not been specified as yet in [1]. In [2], such performance requirements have been proposed. In this contribution, we present performance results with ideal and non-ideal channel estimation for the demodulation of Ack/Nack when the BS is not equipped with spatial receiver diversity. 

2. Simulation assumptions
The simulation assumptions are the same as in [3] except that we consider only one receive antenna at the BS. 

3. Simulation results

3.1 ACK false alarm

We propose that the performance requirements for Ec/No for the false alarm performance, i.e., the Prob[Dtx->Ack], be the same as the minimum requirements of the reference 12.2 kbps measurement channel found in Sections 8.2-8.3 of [1] for the case of no receive diversity. This is done since the false alarm metric does not depend on the operating Ec/No. It should be noted that these values seem to differ from the numbers proposed in [2] and we would like to seek further clarification on this issue. 

	Propagation condition
	Received Ec/N0
For BS without Rx Diversity
	Required error ratio

	Static 
	-16.68 dB
	< 10-2

	Case 1
	-5.88 dB
	< 10-2

	Case 2
	-9.98 dB
	< 10-2

	Case 3
	-14.18 dB
	< 10-2


Table 1: Performance requirements for ACK false alarm without Rx Diversity.
3.2 ACK Miss Detection

The simulation results of ACK miss detection with one single antenna reception are shown for ideal and non-ideal channel estimation in Figure 1. The detection threshold is chosen so as to result in a false alarm probability of 0.002. The minimum required Ec/No for all the cases are given in Tables 2 and 3.

[image: image1.wmf]Figure 2: Ack Miss Detection Performance as a function of Ec/No without Rx Diversity.

	Propagation condition
	Received Ec/N0
For BS without Rx Diversity
Ideal Channel Estimation
	Required error ratio

	Static 
	-17.49 dB
	10-2

	Case 1
	-8.07 dB
	10-2

	Case 2
	-14.45 dB
	10-2

	Case 3
	-12.62 dB
	10-2


Table 2: Performance of Ack Miss Detection with ideal channel estimation.

	Propagation condition
	Received Ec/N0
For BS without Rx Diversity
Non-Ideal Channel Estimation
	Required error ratio

	Static 
	-17.38 dB
	10-2

	Case 1
	-6.37 dB
	10-2

	Case 2
	-11.78 dB
	10-2

	Case 3
	-11.32 dB
	10-2


Table 3: Performance of Ack Miss Detection with non-ideal channel estimation.

Conclusion 

In this document we have presented simulation results for the Ack/Nack detection without uplink spatial receive diversity. We have proposed Ec/No values that should be used to test the minimum performance requirements for both false alarm and Ack miss detection performance with a single receive antenna. 

Contact Information

Shirish Nagaraj (snagaraj@lucent.com)

References

[1] TS25.104, Base Station (BS) radio transmission and reception (FDD), (Release 6), V6.7.0 (2004-09)

[2] R4-040622, “Performance of ACK/NACK detection for HS-DPCCH without uplink Rx diversity,” Nortel.

[3] R4-030928, “Simulation conditions for HS-DPCCH (ACK/NACK) detection performance,” Fujitsu, Lucent, NTT DoCoMo, Panasonic.

