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1. Introduction

In the RAN plenary meeting #25 a new work task ‘Improved Performance Requirements for HSDPA UE categories 7 and 8’ in [1] was approved for the improved receiver performance requirement for HSDPA WI. The intention of this new work task is to create improved performance requirements for 10 code UE’s by changing the baseline single receiver structure from RAKE to a LMMSE chip level equaliser. 

In RAN4 meeting #33 initial simulation results were presented for this work task, proposing simulation assumptions for the simulation work [3]

 REF _Ref95147017 \r \h 
[4]

 REF _Ref95147019 \r \h 
[5]

 REF _Ref95147021 \r \h 
[6]

 REF _Ref95147024 \r \h 
[7]. The simulations and the work plan were agreed in HSDPA achoc [10]. The update rate of the equaliser used in ideal simulations was discussed further in the RAN4 HSDPA email reflector and it was greed to use lower, 1 per slot update rate, for velocities 3 and 30km/h. For velocity of 120km/h  (VA120) it was concluded to keep the update rate at 512 chips as agreed in RAN4#33. In this document we present ideal simulation results according to the agreed assumptions and discuss the possible requirement conditions.

2. Simulation results single link

Table 1 summarises the simulation results the LMMSE chip-level equaliser for H-Set 6 with single transmit antenna. The used simulation assumptions are according to [10] accounting the changes agreed in RAN4 HSDPA email reflector and also given in Annex A at the end of this document. These same simulation results at 
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= 10 dB have been distributed at the RAN4 HSDPA email reflector. 

Table 1. Simulation results for FRC H-Set6 with LMMSE chip level equaliser.

	FRC H-Set 6, Single transmit antenna

	
	Throughput  [kbps]

	Propagation Conditions
	HS-PDSCH
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	16QAM
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= 10 dB
	QPSK
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= 0 dB

	PA3
	-9
	924
	1280
	60

	
	-6
	1646
	2079
	297

	
	-3
	2776
	2664
	741

	PB3
	-9
	413
	1010
	0

	
	-6
	1446
	1675
	121

	
	-3
	2245
	2634
	693

	VA30
	-9
	385
	1080
	0

	
	-6
	1526
	1686
	41

	
	-3
	2298
	2473
	725

	VA120
	-9
	195
	1051
	0

	
	-6
	1486
	1595
	12

	
	-3
	2225
	2409
	751


3. Comparison to RAKE

In the HSDPA adhoc held in the last RAN4 meeting it was discussed that the enhanced requirements for the HSDPA UE categories 7 and 8 based on the chip-level equaliser would be concentrated on scenarios where most benefit would be attainable over the RAKE receiver. In this section we present comparisons of the performances of chip-level equaliser and RAKE receiver in Pedestrian A and B with 3km/h , in Vehicular  A with 30 km/h and 120 km/h. The RAKE simulation assumptions are the same as the ones used for the chip-level equaliser (given in Annex  when applicable.
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Figure 1. Throughput of chip level equaliser and RAKE in Pedestrian A 3km/h
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Figure 2. Throughput of chip level equaliser and RAKE in Pedestrian B 3km/h
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Figure 3. Throughput of chip level equaliser and RAKE in Vehicular A 30km/h
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Figure 3. Throughput of chip level equaliser and RAKE in Vehicular A 120km/h


Based on the results following observations can be made:

· Performance of chip-level equaliser and RAKE is practically equal in Pedestrian A 3km/h with both 
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values (0 dB and 10 dB).

· In addition to Pedestrian A the performance of RAKE and chip-level equaliser are equal at 
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= 0 dB also in other simulated propagations (Ped B 3km/h , Veh A 30 km/h and Veh A 120 km/h).

· At 
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= 10 dB in Pedestrian B and Vehicular A chip-level equaliser offers at minimum 60% gain over the RAKE at high Ec/Ior and eight-fold throughput at lower Ec/Ior.

These observations could be utilised when determining the scenarios, for which RAN4 would define the improved HSDPA requirements.

4. Conclusion

In this document we have presented ideal simulation result for LMMSE chip level equaliser according to the agreed assumptions. Furthermore we have presented comparison for the performances of RAKE and 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 performance requirements for chip-level equaliser.
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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

	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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