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1 Introduction

At RAN#31, a new Work Task was approved [1], which aimed at introducing UE performance requirements for type 1 receiver for the downlink signalling channels to support E-DCH.  This contribution provides initial simulation results of E-DCH downlink channels (E-HICH, E-AGCH and E-RGCH) with RX diversity. The results provided are ideal, with no implementation margins. Results are given for 2 and 10ms TTI, and the non-diversity case is provided as a reference.

These results can be used as a basis along with those from others in order to set the minimum performance requirements for the type 1 receiver for the E-DCH signalling channels.
2 Assumptions

The simulation parameters are :

	Parameter
	Assumption

	Chip rate
	3.84 Mcps

	DL power control
	Off : constant power Ec/Ior

	Receiver structure
	RAKE

	Channel estimation
	Ideal

	Number of samples per chip (
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) for channel synthesis1
	P=2– i.e. 2 samples per chip at input to receiver.

	Pulse shaping 
	On

	Channel ray mapping
	Nearest 
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Ioc
	-60 dBm

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	PICH
	Random symbols transmitted – ignored by receiver

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	False alarm margin
	2.0 dB


The RX diversity parameters are :

	Parameter
	Assumption

	# antenna
	1 or 2

	correlation
	fading of each receiver is uncorrelated

	fingers
	total number of fingers is the same for RX1 (4) and RX2 (2+2)


The physical channels activated are :

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

	PICH
	PICH_Ec/Ior
	OCNS
	

	DPCH
	DPCH_Ec/Ior
	BLER target 1%
	12.2 kbps DL reference measurement channel as defined in Annex A.3.1 of 25.101 with outer-loop power control.

	E-AGCH
	E-AGCH_Ec/Ior
	
	one of these 3 channel is activated

	E-RGCH
	E-RGCH_Ec/Ior
	
	

	E-HICH
	E-HICH_Ec/Ior
	
	

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 16 dedicated data channels as specified in Table C.6 of 25.101.


3 Reference

[1] RP-060184
New WT for minimum performance requirements based on dual antenna receive diversity for E-DCH (Qualcomm)

4 Simulation Results

Summary
	E-AGCH
	Profile
	Detection
	Missed 
	Ec/Ior, dB  TTI=2ms
	Ec/Ior, dB  TTI=10ms

	channel
	 
	 
	detection
	1 rx
	2 rx
	1 rx
	2 rx

	E-AGCH
	AWGN
	CRC 16bits
	1.00%
	-22.9
	-25.7
	-29.9
	-32.2

	E-AGCH
	PA3
	CRC 16bits
	1.000%
	-16.9
	-18.6
	-23.6
	-25.5

	E-AGCH
	VA30
	CRC 16bits
	1.000%
	-16.6
	-19.2
	-25.7
	-28.2

	E-AGCH
	VA120
	CRC 16bits
	1.000%
	-17.4
	-19.9
	-26.9
	-29.4


	E-HICH
	Profile
	False
	Missed
	Ec/Ior, dB  TTI=2ms
	Ec/Ior, dB  TTI=10ms

	channel
	 
	ACK
	ACK
	1 rx
	2 rx
	1 rx
	2 rx

	single-link
	AWGN
	50%
	1.000%
	-34.7
	-37.6
	-41.6
	-44.6

	single-link
	PA3
	50%
	1.000%
	-27.2
	-32.5
	-37.7
	-40.0

	single-link
	VA30
	50%
	1.000%
	-30.7
	-33.9
	-38.4
	-41.1

	single-link
	VA120
	50%
	1.000%
	-31.5
	-34.3
	-39.4
	-42.1

	HO-non-serving
	AWGN
	0.2%
	5.000%
	-24.0*
	-27.0
	-30.6
	-33.6*

	HO-non-serving
	PA3
	0.2%
	5.000%
	-18.7
	-23.4
	-26.1
	-28.9

	HO-non-serving
	VA30
	0.2%
	5.000%
	-20.9
	-23.4
	-27.4
	-30.0

	HO-non-serving
	VA120
	0.2%
	5.000%
	-22.1
	-24.3
	-28.9
	-31.4

	HO-serving
	AWGN
	10%
	5.000%
	-29.2
	-32.4
	-35.5
	-38.6

	HO-serving
	PA3
	10%
	5.000%
	-24.5
	-28.6
	-31.9
	-34.6

	HO-serving
	VA30
	10%
	5.000%
	-26.0
	-28.7
	-33.0
	-35.5

	HO-serving
	VA120
	10%
	5.000%
	-26.8
	-29.4
	-34.0
	-36.7


*assumed result based on 3dB diversity gain, actual result beyond scope of graph

	E-RGCH
	Profile
	Missed
	Missed
	Ec/Ior, dB  TTI=2ms
	Ec/Ior, dB  TTI=10ms

	channel
	 
	Hold
	UP
	1 rx
	2 rx
	1 rx
	2 rx

	single-link
	AWGN
	10%
	5.000%
	-29.8
	-32.9
	-35.9
	-39.1

	single-link
	PA3
	10%
	5.000%
	-25.0
	-29.3
	-32.4
	-35.2

	single-link
	VA30
	10%
	5.000%
	-26.7
	-29.4
	-33.4
	-36.1

	single-link
	VA120
	10%
	5.000%
	-27.5
	-30.2
	-34.5
	-37.2

	HO-non-serving
	AWGN
	0.5%
	5.000%
	-27.2
	-29.9
	-34.5
	-37.6

	HO-non-serving
	PA3
	0.5%
	5.000%
	-22.1
	-26.0
	-30.5
	-33.3

	HO-non-serving
	VA30
	0.5%
	5.000%
	-24.1
	-26.2
	-31.6
	-34.3

	HO-non-serving
	VA120
	0.5%
	5.000%
	-24.9
	-27.1
	-32.8
	-35.6


Appendix 1 – Detailed Results
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E-AGCH 10ms

	channel
	profile 
	antenna
	TTI
	Detection 
	 Ior/Ioc 
	Missed detection 
	Ec/Ior 

	E-AGCH 
	AWGN 
	1 
	10ms 
	CRC 16bits 
	0 dB 
	1.000%
	-29.9 dB 

	E-AGCH 
	AWGN 
	2 
	10ms 
	CRC 16bits 
	0 dB 
	1.000%
	-32.2 dB 

	E-AGCH 
	PA3 
	1 
	10ms 
	CRC 16bits 
	0 dB 
	1.000%
	-23.6 dB 

	E-AGCH 
	PA3 
	2 
	10ms 
	CRC 16bits 
	0 dB 
	1.000%
	-25.5 dB 

	E-AGCH 
	VA30 
	1 
	10ms 
	CRC 16bits 
	0 dB 
	1.000%
	-25.7 dB 

	E-AGCH 
	VA30 
	2 
	10ms 
	CRC 16bits 
	0 dB 
	1.000%
	-28.2 dB 

	E-AGCH 
	VA120 
	1 
	10ms 
	CRC 16bits 
	0 dB 
	1.000%
	-26.9 dB 

	E-AGCH 
	VA120 
	2 
	10ms 
	CRC 16bits 
	0 dB 
	1.000%
	-29.4 dB 


[image: image5.wmf]
E-AGCH 2ms

	channel
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	antenna
	TTI
	Detection 
	 Ior/Ioc 
	Missed detection 
	Ec/Ior 

	E-AGCH 
	AWGN 
	1 
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	CRC 16bits 
	0 dB 
	1.000%
	-22.9 dB 

	E-AGCH 
	AWGN 
	2 
	2ms 
	CRC 16bits 
	0 dB 
	1.000%
	-25.7 dB 

	E-AGCH 
	PA3 
	1 
	2ms 
	CRC 16bits 
	0 dB 
	1.000%
	-16.9 dB 

	E-AGCH 
	PA3 
	2 
	2ms 
	CRC 16bits 
	0 dB 
	1.000%
	-18.6 dB 

	E-AGCH 
	VA30 
	1 
	2ms 
	CRC 16bits 
	0 dB 
	1.000%
	-16.6 dB 

	E-AGCH 
	VA30 
	2 
	2ms 
	CRC 16bits 
	0 dB 
	1.000%
	-19.2 dB 

	E-AGCH 
	VA120 
	1 
	2ms 
	CRC 16bits 
	0 dB 
	1.000%
	-17.4 dB 

	E-AGCH 
	VA120 
	2 
	2ms 
	CRC 16bits 
	0 dB 
	1.000%
	-19.9 dB 
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E-HICH-single-link 10ms
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	profile 
	antenna
	TTI
	False ACK 
	 Ior/Ioc 
	Missed ACK 
	Ec/Ior 

	E-HICH-single-link 
	AWGN 
	1 
	10ms 
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	0 dB 
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	-41.6 dB 

	E-HICH-single-link 
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	2 
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	1.000%
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	1 
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	50% 
	0 dB 
	1.000%
	-37.7 dB 

	E-HICH-single-link 
	PA3 
	2 
	10ms 
	50% 
	0 dB 
	1.000%
	-40.0 dB 

	E-HICH-single-link 
	VA30 
	1 
	10ms 
	50% 
	0 dB 
	1.000%
	-38.4 dB 

	E-HICH-single-link 
	VA30 
	2 
	10ms 
	50% 
	0 dB 
	1.000%
	-41.1 dB 

	E-HICH-single-link 
	VA120 
	1 
	10ms 
	50% 
	0 dB 
	1.000%
	-39.4 dB 

	E-HICH-single-link 
	VA120 
	2 
	10ms 
	50% 
	0 dB 
	1.000%
	-42.1 dB 
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	channel
	profile 
	antenna
	TTI
	False ACK 
	 Ior/Ioc 
	Missed ACK 
	Ec/Ior 

	E-HICH-single-link 
	AWGN 
	1 
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	50% 
	0 dB 
	1.000%
	-34.7 dB 

	E-HICH-single-link 
	AWGN 
	2 
	2ms 
	50% 
	0 dB 
	1.000%
	-37.6 dB 

	E-HICH-single-link 
	PA3 
	1 
	2ms 
	50% 
	0 dB 
	1.000%
	-27.2 dB 

	E-HICH-single-link 
	PA3 
	2 
	2ms 
	50% 
	0 dB 
	1.000%
	-32.5 dB 

	E-HICH-single-link 
	VA30 
	1 
	2ms 
	50% 
	0 dB 
	1.000%
	-30.7 dB 

	E-HICH-single-link 
	VA30 
	2 
	2ms 
	50% 
	0 dB 
	1.000%
	-33.9 dB 

	E-HICH-single-link 
	VA120 
	1 
	2ms 
	50% 
	0 dB 
	1.000%
	-31.5 dB 

	E-HICH-single-link 
	VA120 
	2 
	2ms 
	50% 
	0 dB 
	1.000%
	-34.3 dB 
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E-HICH-HO-non-serving 10ms (False Ack=0.2%)

	channel
	profile 
	antenna
	TTI
	False Ack 
	 Ior/Ioc 
	Missed ACK 
	Ec/Ior 

	E-HICH-HO-non-serving 
	AWGN 
	1 
	10ms 
	0.2% 
	0 dB 
	5.000%
	-30.6 dB 

	E-HICH-HO-non-serving 
	AWGN 
	2 
	10ms 
	0.2% 
	0 dB 
	5.000%
	

	E-HICH-HO-non-serving 
	PA3 
	1 
	10ms 
	0.2% 
	0 dB 
	5.000%
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	PA3 
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	10ms 
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	VA120 
	1 
	10ms 
	0.2% 
	0 dB 
	5.000%
	-28.9 dB 

	E-HICH-HO-non-serving 
	VA120 
	2 
	10ms 
	0.2% 
	0 dB 
	5.000%
	-31.4 dB 
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E-HICH-HO-non-serving 2ms (False Ack=0.2%)
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	antenna
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	 Ior/Ioc 
	Missed ACK 
	Ec/Ior 

	E-HICH-HO-non-serving 
	AWGN 
	1 
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	0.2% 
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	5.000%
	

	E-HICH-HO-non-serving 
	AWGN 
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	 Ior/Ioc 
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	Ec/Ior 
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E-RGCH-single-link 10ms (Missed Hold=10%)
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E-RGCH-single-link 2ms (Missed Hold=10%)
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E-RGCH-HO-non-serving 10ms (Missed Hold=0.5%)
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E-RGCH-HO-non-serving 2ms (Missed Hold=0.5%)
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