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1 Introduction
In recent RAN WG4 meetings, discussions and simulation results regarding the HS-DPCCH HARQ-Ack performance have been presented [1][2][3][4].

In [5], the common simulation conditions which were agreed upon for the evaluation of HS-DPCCH HARQ-Ack is presented.  In this contribution, we present simulation results based on these conditions. 

2 Approach

First we set the threshold value for the 3-value detection method. In detail, we added a safety margin to the threshold value that gives 1% DTX misdetection in our simulations when Es/N0 = 0 dB (Ec/N0 = -24.08 dB), and took this value to be the threshold.  With this threshold, we next sought for the Ec/N0 that gives 1% ACK misdetection for both ideal and practical channel estimation.  All of our simulations are conducted with those conditions outlined in [5].

Note, DTX misdetection refers to the instance where a DTX signal is incorrectly detected as an ACK or a NACK signal, and ACK misdetection refers to the instance where an ACK signal is incorrectly detected as a DTX or a NACK signal.

3 Simulation results

Applying the conditions presented in [5] and setting Es/N0 to 0 dB (or Ec/N0 to –24.08 dB), we simulated the DTX misdetection probability at different threshold values.  The results are presented in Figure 1 below.

Figure 1 – DTX misdetection probability -vs – threshold, Es/N0 = 0 dB
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As seen in Figure 1, 1% DTX misdetection occurs between -4.7 ~ -5.0 dB for all Path models when channel estimation is ideal.  Adding a safety margin of (about) 2 dB, we take the threshold value to be -3 dB.  With this -3 dB threshold, we simulated the ACK misdetection probability at varied Ec/N0 values for both ideal and practical channel estimation.  The results are presented in Figure 2 below.  The required Ec/N0 for 1% ACK misdetection is summarized in Table 1 for all path models.

Figure2 – Ack misdetection probability –vs- Ec/N0, threshold = -3 dB
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Table 1. Required Ec/No for 1% ACK misdetection w/ -3dB threshold

	
	Path models

	
	AWGN
	Case 1
	Case 2
	Case 3
	Case 3+

	Channel Estimation
	
	
	
	
	

	Ideal
	-19.6
	-14.1
	-17.1
	-17.5
	-17.1

	Practical
	-18.7
	-12.2
	-14.9
	-14.1
	-14.4


4 Conclusion

HS-DPCCH performance is critical in achieving high throughput in HSDPA.  We presented simulation results on HARQ-Ack based on the agreed simulation conditions presented in [5].  We would like to propose WG4 to consider setting performance requirements for this channel. 
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				Eb/No (DPCCH, RX) [dB]		Eb/No (DPCCH, RX) [true]		Ec/No (RX) [dB]		Threshold [dB]		DTX correct detection probability		DTX misdetection probability		maxframe		# of errors

				AWGN

				-0.0000003469		0.9999999201		-24.0824		-8		92.4672%		7.5328%		8000		6027

				-0.0000003469		0.9999999201		-24.0824		-6		97.5166%		2.4834%		8000		1987

				-0.0000003469		0.9999999201		-24.0824		-4		99.5563%		0.4437%		8000		354

				-0.0000003469		0.9999999201		-24.0824		-2		99.9613%		0.0387%		8000		32

				Case 1

				-0.0012803469		0.9997052327		-24.08368		-8		92.6322%		7.3678%		8000		5896

				-0.0012803469		0.9997052327		-24.08368		-6		97.5016%		2.4984%		8000		1999

				-0.0012803469		0.9997052327		-24.08368		-4		99.5213%		0.4787%		8000		383

				-0.0012803469		0.9997052327		-24.08368		-2		99.9613%		0.0387%		8000		31

				Case 2

				-0.0018503469		0.9995740326		-24.08425		-8		92.5459%		7.4541%		8000		5965

				-0.0018503469		0.9995740326		-24.08425		-6		97.5016%		2.4984%		8000		2000

				-0.0018503469		0.9995740326		-24.08425		-4		99.4938%		0.5062%		8000		406

				-0.0018503469		0.9995740326		-24.08425		-2		99.9713%		0.0287%		8000		24

				Case 3

				-0.0001803469		0.9999584745		-24.08258		-8		91.8948%		8.1052%		8000		6485

				-0.0001803469		0.9999584745		-24.08258		-6		97.1641%		2.8359%		8000		2269

				-0.0001803469		0.9999584745		-24.08258		-4		99.4351%		0.5649%		8000		453

				-0.0001803469		0.9999584745		-24.08258		-2		99.9438%		0.0562%		8000		45

				Case 3+

				-0.0001803469		0.9999584745		-24.08258		-8		92.4859%		7.5141%		8000		6012

				-0.0001803469		0.9999584745		-24.08258		-6		97.5403%		2.4597%		8000		1967

				-0.0001803469		0.9999584745		-24.08258		-4		99.5738%		0.4262%		8000		342

				-0.0001803469		0.9999584745		-24.08258		-2		99.9613%		0.0387%		8000		32
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				Ec/No[dB]		ACK misdetection probability as DTX		ACK misdetection probability as NACK		ACK misdetection probability		maxframe		# of errors

				AWGN Ideal

				-24		47.1441%		0.0000%		47.1441%		8000		37720

				-22		18.0552%		0.0000%		18.0552%		8000		14445

				-20		2.4497%		0.0000%		2.4497%		8000		1961

				-19.59689						1.0000%

				-18		0.0287%		0.0000%		0.0287%		8000		23

				AWGN Practical

				-24		68.8389%		0.0250%		68.8639%		8000		55099

				-22		36.2192%		0.0075%		36.2267%		8000		28985

				-20		8.1990%		0.0000%		8.1990%		8000		6559		Case 3 P -12

				-18.71207						1.0000%						Case 3+ I -14

				-18		0.3125%		0.0000%		0.3125%		8000		249		Case 3+ P -12

				Case 1 Ideal

				-20.00128		17.9390%		0.0000%		17.9390%		8000		14353

				-17.99657		7.1966%		0.0000%		7.1966%		8000		5757

				-15.99638		2.9421%		0.0000%		2.9421%		8000		2354

				-14.11944						1.0000%

				-13.99534		0.9311%		0.0000%		0.9311%		8000		744

				-11.99734		0.2237%		0.0000%		0.2237%		8000		179

				Case 1 Practical

				-20.00128		36.0930%		0.0037%		36.0967%		8000		28882

				-17.99657		17.5103%		0.0000%		17.5103%		8000		14010

				-15.99638		8.0515%		0.0000%		8.0515%		8000		6443

				-13.99534		2.9971%		0.0000%		2.9971%		8000		2398

				-12.21835						1.0000%

				-11.99734		0.8724%		0.0000%		0.8724%		8000		698

				-9.997799		0.2150%		0.0000%		0.2150%		8000		172

				Case 2 Ideal

				-20.00185		9.4963%		0.0000%		9.4963%		8000		7598

				-18.00159		2.1297%		0.0000%		2.1297%		8000		1704

				-17.11786						1.0000%

				-15.99812		0.3837%		0.0000%		0.3837%		8000		307

				-13.99362		0.0587%		0.0000%		0.0587%		8000		48

				Case 2 Practical

				-20.00185		35.1181%		0.0012%		35.1194%		8000		28099

				-18.00159		12.1497%		0.0000%		12.1497%		8000		9721

				-15.99812		3.0696%		0.0000%		3.0696%		8000		2456

				-14.85947						1.0000%

				-13.99362		0.4262%		0.0000%		0.4262%		8000		340

				-12.00126		0.0375%		0.0000%		0.0375%		8000		29

				Case 3 Ideal

				-22.00018		24.0407%		0.0000%		24.0407%		8000		19235

				-20.00021		7.8840%		0.0000%		7.8840%		8000		6308

				-18.00032		1.6860%		0.0000%		1.6860%		8000		1348

				-17.51165						1.0000%

				-16.00008		0.1987%		0.0000%		0.1987%		8000		160

				Case 3 Practical

				-20.00018		44.1757%		0.0012%		44.1770%		8000		35347

				-18.00021		18.7939%		0.0000%		18.7939%		8000		15037

				-16.00032		4.9444%		0.0000%		4.9444%		8000		3957

				-14.1223933397						1.0000%

				-14.00008		0.9011%		0.0000%		0.9011%		8000		721

				-12.00018		0.1100%		0.0000%		0.1100%		8000		88

				Case 3+ Ideal

				-22.00018		26.3905%		0.0000%		26.3905%		8000		21115

				-19.99989		9.5188%		0.0000%		9.5188%		8000		7615

				-18.00003		2.2272%		0.0000%		2.2272%		8000		1782

				-17.12960						1.0000%

				-15.99988		0.3537%		0.0000%		0.3537%		8000		284

				-13.99991		0.0412%		0.0000%		0.0412%		8000		33

				Case 3+ Practical

				-20.00018		41.7348%		0.0000%		41.7348%		8000		33392

				-17.99989		16.9416%		0.0000%		16.9416%		8000		13555

				-16.00003		4.2232%		0.0000%		4.2232%		8000		3379

				-14.38896						1.0000%

				-13.99988		0.7062%		0.0000%		0.7062%		8000		564

				-11.99991		0.0662%		0.0000%		0.0662%		8000		53
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				Path model		Channel esitmation		1% misdetection BLER

				AWGN		ideal		-19.59689		-19.6

				AWGN		practical		-18.71207		-18.7		-17.2

				Case 1		ideal		-14.11944		-14.1

				Case 1		practical		-12.21835		-12.2		-10.7

				Case 2		ideal		-17.11786		-17.1

				Case 2		practical		-14.85947		-14.9		-13.4

				Case 3		ideal		-17.51165		-17.5

				Case 3		practical		-14.1223933397		-14.1		-12.6

				Case 3+		ideal		-17.12960		-17.1

				Case 3+		practical		-14.38896		-14.4		-12.9
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