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1. Introduction

In this contribution we present ideal simulation results for the work item on further improved performance requirements for HSDPA UE [1]. These are for revised HSDPA+R’99 scenario on the agreed weighted DIP values [2]

 REF _Ref174176320 \r \h 
 \* MERGEFORMAT [3]. Additional results evaluating the suitable number of interfering cells are also presented.
 2. Simulation results for revised HSDPA+R’99 scenario

In this section we present the simulation results for the revised HSDPA + R’99 scenario, which were agreed to be presented in RAN4 meeting #43bis. 
The obtained relative gains provided by Type3i receiver over Type 3 are shown in Table 1. The corresponding absolute throughput values are given in Table 2 REF _Ref149629173 \h 
 \* MERGEFORMAT . The assumptions are according the agreements made in RAN4#43bis [3]. Thus the results are shown assuming three interfering base stations (DIP1 to DIP3) for Pedestrian B at 3km/h with Îor/Ioc of 0dB.
Table 1. Relative gains for Pedestrian B 3km/h, for geometry factor of 0 dB

	Receiver 
	Gain

	
	H-Set6 (QPSK)

	
	Ec/Ior (dB)

	
	-6
	-3

	Type3i over Type3
	1.34
	1.20


Table 2 Simulation Results for Pedestrian B 3kmh, for geometry factor 0 dB

	Receiver and power control modelling

	Throughput (Kbps)

H-Set6 (QPSK)

	
	Ec/Ior (dB)

	
	-6
	-3

	Type 3
	849
	1490

	Type 3i
	1143
	1804


3. Simulations with varying number of interfering NodeB’s
As a part of the discussions had in RAN4 meetings #43 and #43bis the number of interfering NodeB’s to be used in the requirement was considered. In the simulations performed in study item phase it was seen that modelling the transmission five strongest interfering cells more accurately was sufficient. However as noted also in [4], having this large number of cells modelled has negative implications to the testing cost and therefore it would seem attractive to find compromise between accuracy and complexity.
In this section simulation results evaluating the sensitivity of the observed gains to the number of interfering NodeB’s (from 1 to 5) are presented. The evaluation is done in an similar manner as that shown previously in [4]. The generic assumptions were same as used in previous section (and out lined in Annex A) apart from the varying number or interferer’s. 
Table 3 summarises the relative gains for different number of interfering cells. It can be seen that the relative gain remains nearly unchanged down to three interferers. With two interfering cells present the observed gains have gone down one %-unit from 20% to 19% with Ec/Ior of -3dB and 4 %-units  with Ec/Ior of -6dB. With only one interferer modelled the relative gain has reduced to 15%  from 20% with Ec/Ior of -3dB and to 29% from 35% with Ec/Ior of -6dB. This corresponds approximately 5% loss in gains with single interferer and approximately 2% loss for two interferers. 
Table 3. Relative gains with varying number of interferers
	Number of interfering cells
	Gain

	
	H-Set6 (QPSK)

	
	Ec/Ior (dB)

	
	-6
	-3

	5
	1.35
	1.20

	4
	1.34
	1.20

	3
	1.34
	1.20

	2
	1.31
	1.19

	1
	1.29
	1.15


Results shown in this contribution would seem to indicate that it could be possible to consider to reduce the test complexity further by going from three interferers down to two interferers with minor loss in the observed gains. However the results show slightly less sensitivity to the number of interferers compared to results presented in [4]. Also the relative gains in general are somewhat lower than shown in [4]. Therefore it would seen to be desirable to have additional results from other companies to confirm the conclusion. 
4. Conclusions

In this contribution we have presented simulation results for the revised the HSDPA + R’99 scenario with the interference aware LMMSE chip level equaliser structure. Effect of the number of interfering NodeB’s has been also evaluated. Results show that it could be possible to reduce the number of interferers from three to two but results from other companies would desirable to conclude.
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Annex A. Link level simulation parameters

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Channel estimation
	The receiver knows the location of each ray on the channel a-priori, 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 update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	ACK/NACK feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Receiver structure
	LMMSE chip-level equalizer

	Number of UE antennas
	2 (Fully uncorrelated fading between receiver branches.)

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

	Noise covariance matrix in equaliser
	TypeNi: Constructed from ideally known channel coefficients

TypeN: Noise variance assumed known

	OCNS levels
	According to [1]

	RV Sequence
	{0,2,5,6}

	Scrambling Codes
	Serving cell: 0, Interfering cells: 16, 32, 48, 64,80 

	Fixed Channel Reference
	H-SET6, QPSK

	Propagation Conditions
	Pedestrian B 3km/h (Common for all cells)

	Îor/Ioc
	0 dB

	DIP ratios
	DIP1 = -2.75 dB

DIP2 = -7.64dB

DIP3 = -8.68dB

DIP4 = -13.71 dB

DIP5 = -14.59 dB 

Rest of the Ioc modelled as AWGN.


Annex B. Link level numerical results

Table 4 Simulation results for Type3i in Ped B 3 kmh, for geometry factor of 0dB with varying number of modelled interfering cells

	Number of interfering cells
	Throughput (Kbps)

	
	H-Set6 (QPSK)

	
	Ec/Ior (dB)

	
	-6
	-3

	5
	1143
	1804

	4
	1140
	1802

	3
	1137
	1800

	2
	1112
	1769

	1
	1077
	1704


Table 5 Simulation results for Type3i in Ped B 3 kmh, for geometry factor of 0dB with varying number of modelled interfering cells
	Number of interfering cells
	Throughput (Kbps)

	
	H-Set6 (QPSK)

	
	Ec/Ior (dB)

	
	-6
	-3

	5
	849
	1499

	4
	851
	1498

	3
	850
	1495

	2
	846
	1491

	1
	838
	1482


