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1. Introduction

In RAN WG4#27 meeting, HS-DPCCH (ACK/NACK) detection performance was discussed.[1]

 REF _Ref43733666 \r \h 
 \* MERGEFORMAT [2]

 REF _Ref43806302 \n \h 
 \* MERGEFORMAT [3] This documents provides to clear the simulation conditions for HS-DPCCH performance and the requirements.

2. Requirements

RAN WG1 shows the target performance requirements as following:(Table. 1)[5]
Table. 1 Target performance requirements
	Probability
	Propagation conditions

	
	Case1/ Case2
	Case3

	P(ACK -> NACK or DTX)
	<= 10e-2

	P(NACK -> ACK)
	<= 10e-4
	<= 10e-3

	P(DTX -> ACK)
	<= 10e-2
	<= 10e-1


3. Simulation Configuration and Assumptions

The link simulation configuration for HS-DPCCH appears in Figure 1 and the simulation conditions are shown in Table. 2[1]

 REF _Ref43782239 \n \h 
 \* MERGEFORMAT [4]. And we propose 3-value detection[2] in section 3.1.
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Figure 1
Simulation configuration

Table. 2
Simulation Parameter Summary
	Parameter
	Assumptions

	Carrier Frequency
	2 GHz

	Chip rate
	3.84 Mcps

	Receiver antenna diversity
	2 branch diversity with correlation ( = 0.

	Number of samples per chip
	1

	Number of bits in AD converter
	Floating point simulations

	Number of RAKE fingers
	Equal to the number of taps in propagation condition models

	RX AGC
	OFF

	Channel estimation
	Ideal

	Delay estimation
	Ideal

	Propagation conditions
	AWGN, Case1, Case2 and Case3 as specified in Annex B of TS25.104. (See 5 Annex 5.1 Multi-path fading propagation conditions)

	DPCCH/ DPDCH
	Reference measurement channel (12.2kbps) as specified in Annex A of TS25.104. (See 5 Annex 5.2 UL reference measurement channel for 12.2 kbps)

	Closed loop power control
	OFF

	HS-DPCCH repetition
	1

	HS-DPCCH power offset to DPCCH
	0 dB

	HS-DPCCH timing offset to DPCCH
	0 symbol


3.1. 3-value detection

In this section, we briefly explain 3-value detection method employed in this simulation.

RAKE combiner output of HS-DPCCH, 
[image: image1.wmf]]
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 is k-th finger’s de-spreading output, 
[image: image4.wmf]k

c

 is channel estimates and n is symbol index.

By accumulate 
[image: image5.wmf]]
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 for 1 slot, HARQ-ACK output, 
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z

 can be output.
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DTX detection can be done using SIR of 
[image: image8.wmf]accum

z

.

If (SIRHS-DPCCH < Threshold)


“DTX”
else


If  
[image: image9.wmf]0

>

accum
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“ACK”

else



“NACK”
SIR in above equation is calculated as follows.
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 is Noise power (/chip).

And also the value of “Threshold” should be defined on the point which is P(DTX -> ACK) <= 10e-2. The required
Ec/No for P(ACK -> NACK or DTX) and P(NACK -> ACK) will be shown based the simulation using that value of “Threshold”.

4. References

[1] R4-030517: HS-DPCCH signaling detection performance (Panasonic)

[2] R4-030577: HS-DPCCH (HARQ-Ack) simulation results (NTT DoCoMo)

[3] R4-030504: Performance evaluation of HS-DPCCH Ack/Nack transmission (Fujitsu)

[4] R4-99580: Link level simulation results for UL performance requirements (FDD) (NTT DoCoMo)

[5] R1-031145/R4-030xxx: LS response on HSDPA Node-B HS-DPCCH signaling Detection Performance (RAN WG1)

5. Annex

Multi-path fading propagation conditions

Table. 3 shows propagation conditions that are used for the performance measurements in multi-path fading environment. All taps have classical Doppler spectrum, defined as:
(CLASS)


[image: image12.wmf]5

.

0

2

)

)

/

(

1

/(

1

)

(

D

f

f

f

S

-

µ




for f  [-fD, fD].

Table. 3
Propagation Conditions for Multi path Fading Environments
	Case 1, speed 3km/h
	Case 2, speed 3 km/h
	Case 3, speed 120 km/h

	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]

	0
	0
	0
	0
	0
	0

	976
	-10
	976
	0
	260
	-3

	
	
	20000
	0
	521
	-6

	
	
	
	
	781
	-9


5.1. UL reference measurement channel for 12.2 kbps
The parameters for the UL reference measurement channel for 12.2 kbps are specified in Table. 4 and the channel coding is detailed in Figure 2.
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Figure 2
Channel coding for the UL reference measurement channel (12.2 kbps)
Table. 4 UL reference measurement channel (12.2 kbps)
	Parameter
	DCH for DTCH
	DCH for DCCH
	Unit

	DPDCH
	Information bit rate
	
	2.4
	Kbps

	
	Physical channel
	60
	15
	Kbps

	
	Repetition
	22
	22
	%

	
	Spreading factor
	64
	

	
	Interleaving
	20
	Ms

	
	Number of DPDCHs
	1
	

	DPCCH
	Dedicated pilot
	6
	bits/slot

	
	Power control
	2
	bits/slot

	
	TFCI
	2
	bits/slot

	
	Spreading factor
	256
	

	Power ratio of DPCCH/DPDCH
	-2.69
	DB

	Amplitude ratio of DPCCH/DPDCH
	0.7333
	

	Power control
	Off
	

	TFCI Control
	On
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