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1. Introduction

In this contribution, we presented simulation results for CQI test under fading channel for HSDPA MIMO. The simulation approach and assumptions are based on [1].

2. Simulation results 
For all four possible precoding matrices, we present their results one by one.
For W(i) (i=1)
	Test #
	Unit
	Test 1
	Test 2
	Test 3
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	dB
	10
	12
	15

	Simulation Results
	
	Primary Stream
	Secondary Stream
	Primary Stream
	Secondary Stream
	Primary Stream
	Secondary Stream

	CQI_median
	
	5
	3
	6
	4
	7
	5

	PER(CQI_median)
	
	0.1728
	0.3614
	0.1292
	0.1770
	0.0774
	0.0908

	PER(CQI_median+2)
	
	0
	0.0062
	0
	0
	0.0054
	0

	The fraction of matching PCI reports*
	
	0.7837
	0.7845
	0.8259


* The preferred precoding vector is one column of the precoding matrix W(i)
For W(i) (i=2)
	Test #
	Unit
	Test 1
	Test 2
	Test 3
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	dB
	10
	12
	15

	Simulation Results
	
	Primary Stream
	Secondary Stream
	Primary Stream
	Secondary Stream
	Primary Stream
	Secondary Stream

	CQI_median
	
	5
	3
	6
	4
	6
	5

	PER(CQI_median)
	
	0.1677
	0.3397
	0.1304
	0.1857
	0.1496
	0.0869

	PER(CQI_median+2)
	
	0
	0.0062
	0
	0
	0.0125
	0

	The fraction of matching PCI reports
	
	0.7775
	0.7882
	0.8185


For W(i) (i=3)
	Test #
	Unit
	Test 1
	Test 2
	Test 3
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	dB
	10
	12
	15

	Simulation Results
	
	Primary Stream
	Secondary Stream
	Primary Stream
	Secondary Stream
	Primary Stream
	Secondary Stream

	CQI_median
	
	5
	3
	6
	4
	7
	5

	PER(CQI_median)
	
	0.1750
	0.3562
	0.1319
	0.1707
	0.0856
	0.0880

	PER(CQI_median+2)
	
	0
	0.0037
	0.0031
	0
	0.0018
	0

	The fraction of matching PCI reports
	
	0.7807
	0.7827
	0.8225


For W(i) (i=4)
	Test #
	Unit
	Test 1
	Test 2
	Test 3
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	dB
	10
	12
	15

	Simulation Results
	
	Primary Stream
	Secondary Stream
	Primary Stream
	Secondary Stream
	Primary Stream
	Secondary Stream

	CQI_median
	
	5
	3
	6
	4
	7
	5

	PER(CQI_median)
	
	0.1708
	0.3421
	0.1319
	0.1794
	0.0755
	0.0772

	PER(CQI_median+2)
	
	0
	0.0061
	0
	0.0019
	0.0055
	0

	The fraction of matching PCI reports
	
	0.7773
	0.7878
	0.8225


3. Conclusions

The simulation results for CQI test under fading channel are provided. Because the PERs for reported CQI = CQI_median + 3 are too small, we report the PERs for reported CQI = CQI_median + 2 instead. For the simulation assumptions in [1], we have the following concerns. One is that the speed for test setting is 30km/h, which does not reflect the speed of the real MIMO working environment. The other concern is the variation of SNR in this proposed test is limited (5dB). It can only test a small portion of the CQI entries.
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Appendix: Simulation Assumption
Table 1. General simulation assumptions for dual-stream CQI verification.
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channel
	Dual stream transmission as outlined in Table 3.

	HSDPA control channels present
	4 HS-SCCH channels using OL TD

	DL DPCH reference channel
	Simulated as a part of OCNS.

	Channel estimation
	The location of the single path delay of 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
	Path delay for the channel should be aligned with one of the sampling points on the Tc/P raster.

	SRRC pulse shaping
	On

	Propagation channel type
	As described in Figure 1. Two independent fading processes, classical Jakes spectrum, speed = 30 km/h

	Propagation channel update rate
	At least every 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Max number of transmissions per H-ARQ process
	1

	RV sequence 
	{0} for QPSK and {3 }for 16QAM – no re-transmissions

	ACK/NACK feedback error rate
	0%

	Antenna 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
	Once per slot

	Noise variance in equaliser
	Ideally known

	Simulation length for warm up period
	5000 TTI

	Simulation length for testing phase
	5000 TTI


Table 2. Power levels and diversity settings for dual-stream CQI verification.

	Parameter


	Assumption

	P-CPICH Ec/Ior
	-10 dB, uniform split across two Tx antennas, 
antenna 1 and antenna 2 P-CPICH symbol pattern for Tx diversity is used

	P-CCPCH / SCH Ec/Ior
	-12 dB using STTD (P-CCPCH) and TSTD (SCH)

	PICH Ec/Ior
	-15 dB using STTD

	HS-SCCH_1
	-15 dB, using STTD

	HS-PDSCH accumulated Ec/Ior
	-2 dB

	OCNS
	Rest to fill up Tx power to one. Uses STTD and 3 SF128 codes with index 5, 6, 7 (can’t use old OCNS definition due to clash with 15 SF16 codes for HS-PDSCH)
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