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1. Introduction

During last RAN meeting a new work item “Improved Performance Requirements for HSDPA UE based on Rx Diversity (type 1) & LMMSE equalizer (type 2)” was approved.in [1] In this document simulation assumptions and a first set of simulation results based on a genie receiver are presented. The proposed simulation assumptions are based on the simulation assumptions for Rx diversity  and LMMSE chip equaliser.

2. Proposed Simulation assumptions

The parameters for the proposed simulation assumptions for the receiver with combined Rx diversity and LMMSE equalizer are given in Appendix A

3. Results

Below you see the simulated results for FRC Set 6 when Ior/Ioc=10 dB,that is at a relatively high geometry factor. 

The average results for the LMMSE simulations and Rx diversity for these cases are also shown as a comparison.
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Figure 1: The genie simulation results for the combined Rx diversity and LMMSE equaliser receiver. As a comparison the result from the LMMSE receiver is also shown. 
4. Conclusion

Based on these initial simulations for a high geometry factor it is seen that the combined received has a slightly better performance than the Rx diversity receiver for the PA3 channel. Both of these receivers have much better performance than the LMMSE receiver. In order to make good testcases where the UE with a combined Rx diversity and LMMSE receiver can be compared with both the Rx diversity and the LMMSE receiver, other geometry factors need to be studied. It is also possible to have two testcases one where there is a gain compared to the Rx diversity receiver (low geometry) and one where thereis a gain compared with LMMSE (high geometry).

Based on these results further studies of  testcases must be done.
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Annex A: 
Simulation Parameter Summary
	Parameter


	Assumption
	Parameter


	Assumption

	Receiver Structure
	LMMSE chip level equaliser
	
	

	Number of UE antenna inputs
	2
	
	

	UE antenna correlation coefficient
	0
	
	

	Equaliser length
	40 taps (20 chips long with 2 samples per chip)
	Equaliser length
	40 taps (20 chips long with 2 samples per chip)

	Equalizer update rate
	1 per slot for PA3, PB3 and VA30, 512 chips for VA120.
	Equalizer update rate
	1 per slot for PA3, PB3 and VA30, 512 chips for VA120.

	Noise variance in equaliser
	Ideally known
	Noise variance in equaliser
	Ideally known

	Chip rate
	3.84 Mcps
	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channels
	3GPP TR 25.890, Annex B.1
	HS-DSCH fixed reference channel
	H-Set 6 as outlined in Annex A of 25.101v6

	HSDPA control channels present
	HS-SCCH set size is 4
	HSDPA control channels present
	HS-SCCH set size is 4.

	OCNS
	Used to sum total radiated Ec/Ior to unity (3GPP TR 25.890 Annex A.1 and A.2)
	
	

	DL DPCH reference channel
	12.2 kbps
	DL DPCH reference channel
	12.2kbps DL measurement reference channel as outlined in 25.101.

	DL DPCH closed loop power control
	Off
	DL DPCH closed loop power control
	Off.

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multipath component) are estimated by the receiver.
	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off
	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Estimated
	HS-PDSCH Pilot-Data Ratio
	Estimated

	Number of bits in A/D converter
	Floating point
	Number of bits in A/D converter
	Floating point

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

	SRRC pulse shaping
	On
	SRRC pulse shaping
	On

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

	IR coding
	As specified by RAN-WG1 
	Propagation channel types
	ITU PA3, ITU PB3, ITU VA30, ITU VA120 (profiles as described in [11])

	Max number of transmissions per H-ARQ process
	4
	Max number of transmissions per H-ARQ process
	4

	
	
	Propagation channel update rate
	At least 16 chips

	Number HS-DSCH transport channels
	1
	
	

	Turbo decoding
	MaxLogMap - 8 iterations
	
	

	
	
	RV sequence 
	{0,2,5,6} for QPSK and {6,2,1,5} for 16QAM
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	-60 dBm
	
	

	
	
	Turbo decoding
	MaxLogMap – 8 iterations

	P-CCPCH
	Random symbols transmitted – ignored by receiver
	
	

	PICH
	Random symbols transmitted – ignored by receiver
	
	

	ACK/NACK feedback error rate
	0%
	
	

	
	
	ACK/NACK feedback error rate
	0%

	UE measurement report error rate
	0%
	
	

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.0.0
	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	Synch channel
	ON, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH). 
	SCH
	On, (Scrambling code Group 0)

	
	
	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	1, 1, 2, 8, 9, 10, 15, 8, 10, 16, 2, 7, 15, 7, 16 (Scrambling code group 0)
	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0
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Motorola

NEC

Nokia

Panasonic

Qualcomm

SonyEricsson

No TD / OL TD/ CL TD
Ec/Ior

Throughput (kbps)

FRC SET 6 16QAM (Ior/Ioc=10dB) PB3

1858

2680

3975



		

		FRC SET6-QPSK						VA30 - No Tx Div								VA30 - OL Tx Div								VA30 - CL Tx Div

		(Ior/Ioc=10dB)						-9		-6		-3				-9		-6		-3				-9		-6		-3

		DoCoMo

		Ericsson						2271		3055		3216

		Fujitsu

		InterDigital

		Motorola

		NEC

		Nokia

		Qualcomm

		SonyEricsson

		Average						2271		3055		3216				0		0		0				0		0		0

		FRC SET6-16QAM						VA30 - No Tx Div								VA30 - OL Tx Div								VA30 - CL Tx Div

		(Ior/Ioc=10dB)						-9		-6		-3				-9		-6		-3				-9		-6		-3

		DoCoMo

		Ericsson						2061		2789		4024

		Fujitsu

		InterDigital

		Motorola

		NEC

		Nokia

		Qualcomm

		SonyEricsson

		Average						2061		2789		4024				0		0		0				0		0		0



&F

&CPage &P&R&D



		1		1		1		1		1		1		1		1		1



#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 QPSK STTD IM (Ior/Ioc=0dB)



		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 QPSK STTD IM (Ior/Ioc=10dB)

1

1

1

1

1

1

1



		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 16-QAM STTD IM (Ior/Ioc=10dB)

1

1

1

1

1

1

1



		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0



Motorola

Panasonic

NEC

Sony-SEMC

Nokia

DoCoMo

Ericsson

Qualcomm

Lucent

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK STTD IM (Ior/Ioc=0dB)



		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0



Motorola

Panasonic

NEC

Sony-SEMC

Nokia

DoCoMo

Ericsson

Qualcomm

Lucent

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK STTD IM (Ior/Ioc=10dB)



		1		1		1		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK CL (Ior/Ioc=0dB)



		1		1		1		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK CL (Ior/Ioc=10dB)



		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



DoCoMo

Ericsson

Fujitsu

InterDigital

Motorola

NEC

Nokia

Panasonic

Qualcomm

SonyEricsson

No TD / OL TD/ CL TD
Ec/Ior

Throughput (kbps)

FRC SET 6 QPSK (Ior/Ioc=10dB) VA30

2271

3055

3216



		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



DoCoMo

Ericsson

Fujitsu

InterDigital

Motorola

NEC

Nokia

Panasonic

Qualcomm

SonyEricsson

No TD / OL TD/ CL TD
Ec/Ior

Throughput (kbps)

FRC SET 6 16QAM (Ior/Ioc=10dB) VA30

2061

2789

4024



		

		FRC SET6-QPSK						VA120 - No Tx Div								VA120 - OL Tx Div								VA120 - CL Tx Div

		(Ior/Ioc=10dB)						-9		-6		-3				-9		-6		-3				-9		-6		-3

		DoCoMo

		Ericsson						2216		3161		3219

		Fujitsu

		InterDigital

		Motorola

		NEC

		Nokia

		Qualcomm

		SonyEricsson

		Average						2216		3161		3219				0		0		0				0		0		0

		FRC SET6-16QAM						VA120 - No Tx Div								VA120 - OL Tx Div								VA120 - CL Tx Div

		(Ior/Ioc=10dB)						-9		-6		-3				-9		-6		-3				-9		-6		-3

		DoCoMo

		Ericsson						2083		2572		3918

		Fujitsu

		InterDigital

		Motorola

		NEC

		Nokia

		Qualcomm

		SonyEricsson

		Average						2083		2572		3918				0		0		0				0		0		0



&F

&CPage &P&R&D



		1		1		1		1		1		1		1		1		1



#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 QPSK STTD IM (Ior/Ioc=0dB)



		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 QPSK STTD IM (Ior/Ioc=10dB)

1

1

1

1

1

1

1



		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 16-QAM STTD IM (Ior/Ioc=10dB)

1

1

1

1

1

1

1



		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0



Motorola

Panasonic

NEC

Sony-SEMC

Nokia

DoCoMo

Ericsson

Qualcomm

Lucent

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK STTD IM (Ior/Ioc=0dB)



		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0



Motorola

Panasonic

NEC

Sony-SEMC

Nokia

DoCoMo

Ericsson

Qualcomm

Lucent

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK STTD IM (Ior/Ioc=10dB)



		1		1		1		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK CL (Ior/Ioc=0dB)



		1		1		1		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK CL (Ior/Ioc=10dB)



		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



DoCoMo

Ericsson

Fujitsu

InterDigital

Motorola

NEC

Nokia

Panasonic

Qualcomm

SonyEricsson

No TD / OL TD/ CL TD
Ec/Ior

Throughput (kbps)

FRC SET 6 QPSK (Ior/Ioc=10dB) VA120

2216

3161

3219



		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



DoCoMo

Ericsson

Fujitsu

InterDigital

Motorola

NEC

Nokia

Panasonic

Qualcomm

SonyEricsson

No TD / OL TD/ CL TD
Ec/Ior

Throughput (kbps)

FRC SET 6 16QAM (Ior/Ioc=10dB) VA120

2083

2572

3918



		

		FRC SET6-QPSK						PA3 - No Tx Div								PA3 - OL Tx Div								PA3 - CL Tx Div

		(Ior/Ioc=10dB)						-9		-6		-3				-9		-6		-3				-9		-6		-3

		DoCoMo

		Ericsson						2560		2999		3177

		Fujitsu

		InterDigital

		Motorola

		NEC

		Nokia

		Qualcomm

		SonyEricsson

		Average						2560		2999		3177				0		0		0				0		0		0

		FRC SET6-16QAM						PA3 - No Tx Div								PA3 - OL Tx Div								PA3 - CL Tx Div

		(Ior/Ioc=10dB)						-9		-6		-3				-9		-6		-3				-9		-6		-3

		DoCoMo

		Ericsson						2224		3324		4178

		Fujitsu

		InterDigital

		Motorola

		NEC

		Nokia

		Qualcomm

		SonyEricsson

		Average						2224		3324		4178				0		0		0				0		0		0



&F

&CPage &P&R&D



		1		1		1		1		1		1		1		1		1



#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 QPSK STTD IM (Ior/Ioc=0dB)



		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 QPSK STTD IM (Ior/Ioc=10dB)

1

1

1

1

1

1

1



		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 1 16-QAM STTD IM (Ior/Ioc=10dB)

1

1

1

1

1

1

1



		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0



Motorola

Panasonic

NEC

Sony-SEMC

Nokia

DoCoMo

Ericsson

Qualcomm

Lucent

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK STTD IM (Ior/Ioc=0dB)



		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0



Motorola

Panasonic

NEC

Sony-SEMC

Nokia

DoCoMo

Ericsson

Qualcomm

Lucent

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK STTD IM (Ior/Ioc=10dB)



		1		1		1		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK CL (Ior/Ioc=0dB)



		1		1		1		1		1		1		1		1		1		1



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

PA3 / VA30 / PB3

Throughput (kbps)

FRC SET 4 QPSK CL (Ior/Ioc=10dB)



		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



DoCoMo

Ericsson

Fujitsu

InterDigital

Motorola

NEC

Nokia

Panasonic

Qualcomm

SonyEricsson

No TD / OL TD/ CL TD
Ec/Ior

Throughput (kbps)

FRC SET 6 QPSK (Ior/Ioc=10dB) PA3

2560

2999

3177



		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3

		-9		-9		-9		-9		-9		-9		-9		-9		-9		-9

		-6		-6		-6		-6		-6		-6		-6		-6		-6		-6

		-3		-3		-3		-3		-3		-3		-3		-3		-3		-3



DoCoMo

Ericsson

Fujitsu

InterDigital

Motorola

NEC

Nokia

Panasonic

Qualcomm

SonyEricsson

No TD / OL TD/ CL TD
Ec/Ior

Throughput (kbps)

FRC SET 6 16QAM (Ior/Ioc=10dB) PA3

2224

3324

4178



		Ideal results.																QPSK

		Combined				-9		-6		-3												-12		-9		-6		-3

		QPSK		PA3		2560		2999		3177								Combined PA3						2560		2999		3177

				PB3		2177		3052		3218								Combined PB3						2177		3052		3218

				VA30		2271		3055		3216								Combined VA30						2271		3055		3216

				VA120		2216		3161		3219								Combined VA120						2216		3161		3219

																		LMMSE PA3						1223		1973		2544

																		LMMSE PB3						861		1525		2430

						-9		-6		-3								LMMSE VA30						989		1577		2359

		16QAM		PA3		2224		3324		4178								LMMSE VA120						951		1495		2220

				PB3		1858		2680		3975								Rx Div PA3				1314		2146

				VA30		2061		2789		4024

				VA120		2083		2572		3918

																		16QAM				-12		-9		-6		-3

		LMMSE (from R4-050250)				-9		-6		-3								Combined PA3						2224		3324		4178

		QPSK		PA3		1223		1973		2544								Combined PB3						1858		2680		3975

				PB3		861		1525		2430								Combined VA30						2061		2789		4024

				VA30		989		1577		2359								Combined VA120						2083		2572		3918

				VA120		951		1495		2220								LMMSE PA3						831		1545		2545

																		LMMSE PB3						207		1140		1995

																		LMMSE VA30						209		1300		2079

						-9		-6		-3								LMMSE VA120						71		1246		2015

		16QAM		PA3		831		1545		2545								Rx Div PA3						1652		2703

				PB3		207		1140		1995

				VA30		209		1300		2079

				VA120		71		1246		2015

		Rx Diversity (from R4-040770)				-12		-9

		QPSK		PA3		1314		2146

						-9		-6

		16QAM		PA3		1652		2703
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