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Downlink MIMO Simulation Assumptions for Final Performance Evaluation
1. Introduction

At GERAN#57, a new study item on Downlink MIMO [1] was agreed due to the potential of achieving significantly higher throughput compared with current EGPRS and EGPRS2-A, which was demonstrated by several papers in earlier meetings. A technical report on the outcome of this study item will need to be presented demonstrating the performance benefit of Downlink MIMO. According to the current structure of the draft version of the TR (see [2]), section 8 is allocated to provide performance evaluation results obtained from link level simulations using the various channel models, training sequences, modulations and other simulation parameter settings. It is thus necessary to agree on the simulation assumptions for the final performance evaluation. This document is the update of the simulation assumptions so far agreed in GERAN#60 [5].
2. Simulation Assumptions
Table 1 List of simulation assumptions for final performance evaluation

	Parameter
	Value
	Status

	Transmission Mode
	Single stream MSRD (reference)

Single stream (in MIMO mode, blind mode detection enabled)

· With MSRD

· With Tx diversity and MSRD

Dual stream (2x2 MIMO)
	Agreed

	Training Sequence
	Single stream mode: TSC 5 from TSC Set 1 Dual stream mode: TSC 5 from TSC Set 1 and TSC Set 2. In case of mixed modulation other combinations can be used if benefit is seen.
	Agreed

	Channel model
	A modified SCM as described in [3] for dual stream mode

Variable correlation model as described in [4] for both dual stream and single stream mode
	Agreed

	Modulations
	Single stream: all supported modulations in EGPRS and EGPRS2-A

Dual stream: all supported modulations in EGPRS and EGPRS2-A except GMSK. Both streams can have same or different modulations.
	Agreed

	Transmitter impairments
	See Table 2
	Agreed

	Receiver impairments
	See Table 3
	Agreed

	Receiver type
	Not defined, but computational complexity should be given in terms of percentage of MSRD receiver complexity.
	Agreed

	Frequency bands
	900 MHz (antenna correlation model), 1800 MHz (SCM)
	Agreed

	Propagation conditions
	900 MHz

· Sensitivity

· SCM-A3iFH

· TU3iFH

· Interference

· SCM-A3iFH

· TU3iFH

1800 MHz

· Sensitivity

· SCM-A3iFH

· TU3iFH

· RA130nFH

· Interference

· SCM-A3iFH

· TU3iFH

· RA130nFH
	Agreed

	Interference
	Multiple interference source as defined for DTS-2 interference profile, with 8PSK modulation.
	Agreed

	Channel Correlation
	Wanted signal: 

For SCM model it is SCM specific

For variable correlation model: α, β = {0.0, 0.0}, {0.0, 0.7} and {0.3, 0.7}  

Interference: 

0.7 (When SCM model is used for wanted signal)

β (When variable correlation model is used for wanted signal)
	α and β values not agreed

	SCPIR [dB]
	From 0 dB up to 10 dB [SCPIR = 10log10(Power of stream 1/power of stream 2)]
	Agreed

	Back-off [dB]

	Sensitivity: Theoretical PAR taken from TR45.860, section 8: 3.2dB for 8PSK, 4.7dB for 16-QAM and 5.1dB for 32-QAM

DTS-2: 0dB for all modulations

Additional back-off based on SCPIR (as given in Table 4) in the transmit power in dual stream mode and single stream Tx diversity mode, for both sensitivity and DTS-2, to compare with single antenna transmission power.
	Agreed

	MCSs
	EGPRS2-A


	GMSK (MCS-1…MCS-4)

8-PSK (DAS-5…DAS-7)

16-QAM (DAS-8…DAS-9)

32-QAM (DAS-10…DAS-12)
	Agreed

	
	EGPRS
	GMSK (MCS-1…MCS-4)

8-PSK (MCS-5…MCS-9)
	

	Blind modulation detection
	Enabled
	Agreed

	Blind MIMO mode detection
	Enabled
	Agreed

	MCS link adaptation
	Ideal
	Not Agreed


Table 2 Tx Impairments

	Impairment
	Legacy single carrier BTS (per TRX)

	Phase noise [degrees (RMS)]
	1.2

	I/Q gain imbalance [dB]
	0.1

	I/Q phase imbalance [degrees]
	 

	DC offset [dBc]
	-45

	Frequency error [Hz]
	15 (900 MHz) 
30 (1800 MHz)

	Tx path time misalignment [normal symbol periods]
	0.25


Table 3 Rx Impairments (values in square brackets have been taken from 3GPP TR 45.860).

	Impairment
	Rx diversity capable device (per Rx path)

	Phase noise [degrees (RMS)]
	1.2

	I/Q gain imbalance [dB]
	0.2

	I/Q phase imbalance [degrees]
	2.0

	DC offset [dBc]
	-40

	Frequency error [Hz]
	25 (900 MHz) 
50 (1800 MHz)

	Rx path time misalignment [symbols]
	[negligible]


Table 4 Additional back-off in dual stream transmission mode and single stream Tx diversity mode

	SCPIR (dB)
	Back-off (dB)

	0
	3.00

	2
	2.12

	4
	1.46

	6
	0.97

	8
	0.64

	10
	0.41
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