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1. Introduction

In RAN Plenary meeting #28 a work item to create enhanced performance requirements for HSDPA UE categories 7 and 8 based on Type1 (receiver diversity) and Type2 (LMMSE chip level equaliser) [1] was approved.  In the HSDPA Ad Hoc held in the RAN4 meeting #36 the simulation assumptions and cases were discussed [2].  It was agreed to evaluate the performance of the Type3 receiver in different propagation conditions at geometry values of 10dB and 5dB. Furthermore it was discussed to compare  the performance attainable in these case to performance of RAKE with receiver diversity (Type1). In this contribution we present ideal simulation results for Type 3 according the agreed assumptions and compare these to Type1 simulation results. 

2. Simulation results single link

Table 1 and 2 summarise the simulation results the LMMSE chip-level equaliser with receiver diversity for H-Set 6 with single transmit antenna. The used simulation assumptions are according to [2] on the agreed parts. The used equaliser length was 20 chips as proposed to be used in [5]. The used simulation assumptions are also given in Annex A at the end of this document. 

Table 1. Simulation results for FRC H-Set6 with LMMSE chip level equaliser with receiver diversity at 
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	FRC H-Set 6, Single transmit antenna

	
	Throughput  [kbps]

	Propagation Conditions
	HS-PDSCH

[image: image2.wmf]/

cor

EI

 [dB]
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	QPSK
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= 10 dB

	PA3
	-9
	1830
	2204

	
	-6
	2670
	2944

	
	-3
	4014
	3168

	PB3
	-9
	1741
	1844

	
	-6
	2357
	3012

	
	-3
	3861
	3219

	VA30
	-9
	1769
	1898

	
	-6
	2445
	2918

	
	-3
	3728
	3212

	VA120
	-9
	1962
	1745

	
	-6
	2366
	2950

	
	-3
	3574
	3218


Table 2. Simulation results for FRC H-Set6 with LMMSE chip level equaliser with receiver diversity at 
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	FRC H-Set 6, Single transmit antenna

	
	Throughput  [kbps]

	Propagation Conditions
	HS-PDSCH
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	QPSK
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	PA3
	-9
	745
	1125

	
	-6
	1579
	1978

	
	-3
	2457
	2738

	PB3
	-9
	473
	1098

	
	-6
	1569
	1699

	
	-3
	2261
	2814

	VA30
	-9
	388
	1106

	
	-6
	1572
	1714

	
	-3
	2308
	2642

	VA120
	-9
	275
	1092

	
	-6
	1554
	1653

	
	-3
	2300
	2652


The presented results would appear to be well in line with results given  in [3] and [4] apart from Ec/Ior point of -6dB in Pedestrian A.

3. Comparison to RAKE

In the HSDPA adhoc held in the last RAN4 meeting it was discussed that the enhanced Type3 requirements for the HSDPA UE categories 7 and 8 based on the chip-level equaliser and receiver diversity would be concentrated on scenarios where most benefit would be attainable over the RAKE receiver with receiver diversity. In this section we present comparisons of the performances of Type 3(LMMSE) and Type1(RAKE) receiver in Pedestrian A and B with 3km/h , in Vehicular  A with 30 km/h and 120 km/h at 
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values of 10dB and 5dB.
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Figure 1. Throughput of chip level equaliser and RAKE in Pedestrian A 3km/h at 
[image: image11.wmf]ˆ

/

oroc

II

 of 10dB
	[image: image12.png]Throughput for equaliser and RAKE with H-SET6
in Pedestrian A 3kmhwith I /I =5dB

3000

T T
—— 16QAM LMMSE
—<— 16QAM RAKE
—#— QPSK LMMSE
—— QPSK RAKE

2500

2000

1500

Throughput [kbps]

1000

0
-12





Figure 2. Throughput of chip level equaliser and RAKE in Pedestrian A 3km/h at 
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Figure 3. Throughput of chip level equaliser and RAKE in Pedestrian B 3km/h at 
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Figure 4. Throughput of chip level equaliser and RAKE in Pedestrian B 3km/h at 
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Figure 5. Throughput of chip level equaliser and RAKE in Vehicular A 30km/h at 
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Figure 6. Throughput of chip level equaliser and RAKE in Vehicular A 30km/h at 
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Figure 7. Throughput of chip level equaliser and RAKE in Vehicular A 120km/h at 
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Figure 8. Throughput of chip level equaliser and RAKE in Vehicular A 120km/h at 
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4. Conclusion

In this document we have presented ideal simulation result for LMMSE chip level equaliser with receiver diversity according to the agreed assumptions with equaliser length of 20 chips. Furthermore we have presented comparison results for the performances of RAKE and chip level equaliser. Aim of the performance comparison is to facilitate the evaluation of conditions to which it would be most beneficial to determine the new enhanced Type3 performance requirements.
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Annex A. Simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	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.

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

	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 multi path component) are estimated by the receiver.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

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

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

	SRRC pulse shaping
	On

	Propagation channel types
	ITU PA3, ITU PB3, ITU VA30, ITU VA120 (profiles as described in [11])

	Propagation channel update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Max number of transmissions per H-ARQ process
	4

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

	ACK/NACK feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

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

	SCH
	On, (Scrambling code Group 0)

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

	Receiver structure
	LMMSE chip-level equalizer

	Number of UE antennas
	2

	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.

	Noise variance in equaliser
	Ideally known
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