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1. Introduction

Assumptions related to the MIMO FRC simulations were discussed in RAN4 meeting #42 [1-7]. In this contribution we present  ideal simulation results for the dual stream cases and single stream cases according to the agreements made in RAN4#42 [7]. These results replace those presented in [8].
2. Simulation results 
2.1 Simulation results for dual stream case
In RAN4#42 it was agreed to use Îor/Ioc values of 15dB, 12dB and 10dB with Ec/Ior value of -2dB for the dual stream simulations. Also to have more realistic assumptions it was agreed to include NodeB EVM to the simulations, mainly when considering Îor/Ioc value of 15dB, but also other Îor/Ioc values. Based on the discussions, value of 8% for NodeB EVM was chosen to be used, presenting a more aggressive value. Also NodeB EVM value of 0% was to be simulated. 

Ideal simulation results for the dual stream FRC given in Annex A (Table 1) are shown in Figure 1. These results are lower than shown in [2] due to changes in modelling. 
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Figure 1. Simulation results for dual stream FRC in Pedestrian and Vehicular A.

2.2. Simulation results for single stream case
In RAN4#42 the necessity of signal stream requirements (for MIMO mode) were considered to be beneficial. It was agreed to evaluate geometry values of 5dB, 10dB and 12dB for the single stream case. It was agreed that different Ec/Ior values would be evaluated and in the results given below we have considered Ec/Ior values ranging from -2 dB to -7dB. Similarly as for dual stream case Pedestrian A and Vehicular A with 3km/h are the assumed propagation conditions. Dual stream FRC, given in Table 1, was re-used, evaluating each ‘sub-FRC’ for both schemes separately.
Figure 3 and Figure 4 present the results for the 1st stream (16QAM) for Pedestrian A and Vehicular A, respectively.  Similarly Figure 5 and Figure 2 give the results for the 2nd stream (QPSK).
.

Figure 2. Simulation result for the 2nd  stream (QPSK) in Vehicular A 3km/h.
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Figure 3. Simulation result for the 1st stream (16QAM) in Pedestrian A 3km/h.
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Figure 4. Simulation result for the 1st stream (16QAM) in Vehicular A 3km/h.
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Figure 5. Simulation result for the 2nd  stream (QPSK) in Pedestrian A 3km/h.
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Figure 6. Simulation result for the 2nd  stream (QPSK) in Vehicular A 3km/h.



3. Conclusion

In this contribution we have presented ideal simulation results for dual and single stream case as agreed in RAN4#42.
4. References

[1] R4-070031, Initial Simulation Results for HS-DSCH demodulation in Dual Stream MIMO operation, Panasonic

[2] R4-070133, Discussion of FDD HSPDA MIMO UE requirements, Nokia

[3] R4-070153, EVM requirements for 16QAM and MIMO HSDPA, Ericsson

[4] R4-070180, Signal model for multi-stream Type 3 reference receiver, Ericsson

[5] R4-070181, Propagation conditions for MIMO HSDPA test cases, Ericsson

[6] R4-070182, Draft MIMO HS-DSCH demodulation requirement, Ericsson

[7] R4-070330, Summary of HSDPA MIMO ad hoc,Nokia

[8] R4-070624, FRC simulations for HSDPA MIMO, Nokia
[9] R4-061339, Summary of HSDPA MIMO ad hoc
Annex A Simulation assumptions
Table 1. Fixed Reference Channel definition for dual steam operation.
	Parameter
	Unit
	Value

	Stream
1st stream: Stream mapped on the beam whose weights correspond to higher CQI reported on HS-DPCCH
2nd stream: Stream whose weight vector is orthogonal to the 1st beam’s weight vector
	
	1st Stream

	 2nd Stream


	Combined Nominal Avg. Inf. Bit Rate
	kbps
	13510

	Nominal Avg. Inf. Bit Rate per stream
	kbps
	8650
	4860

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload 
	Bits
	17548
	9719

	Number Code Blocks
	Blocks
	4
	2

	Binary Channel Bits Per TTI
	Bits
	28800
	14400

	Total Available SML’s in UE
	SML’s
	345600

	Number of SML’s per HARQ Proc.
	SML’s
	28800
	28800

	Coding Rate
	
	0.6
	0.67

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	16QAM
	QPSK


Table 2. Main simulation assumption for HS-DSCH evaluations

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channel
	Dual stream FRC as outlined in Table 1, or each sub-FRC separetly

	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 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
	Pedestrian A and Vehicular A 3km/h. Fully uncorrelated fading between receiver branches.

	Propagation channel update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated. Assumed to be same for both transmit antennas.

	Max number of transmissions per H-ARQ process
	4

	RV sequence 
	{0,3,2,1} for QPSK and  16QAM

	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 extended to dual stream (R4-061340)

	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

	Îor/Ioc
	5dB, 10dB, 12dB for single stream and 10dB, 12dB and 15dB for dual stream

	NodeB EVM
	0% and 8%. Modelled as AWGN at each transmit antenna port
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