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Downlink MIMO Common Simulation Assumptions
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. However, in earlier papers, simulation assumptions were not aligned between companies. In order to progress the study in a timely manner, it is proposed that common simulation assumptions are used for evaluating different aspects of the DL MIMO feature. This paper proposes an initial set of such assumptions which can be expanded and agreed in the future if needed. It is envisaged that a sub-set of these assumption will be used for evaluating specific aspects of this feature.
2. Simulation ASSUMPTION
2.1 Training sequence usage

MIMO SID [1] states that the study shall take training sequences introduced for VAMOS as working assumption. While both TSC Set 1 and TSC Set 2, specified for VAMOS, are binary, TSC Set 1 has been modified for use with 8-PSK and higher order modulations by mapping the binary values of GMSK bit-mapping to two antipodal constellation points of the respective modulation scheme. Hence, the same straight-forward antipodal mapping is applied for TSC Set 2 for higher order modulations.

It is proposed that TSC 5 from TSC Set 1 and TSC Set 2 are used on the first and second MIMO streams respectively. If different modulation is used in the two MIMO streams, the TSC combination can be different if appropriate justification is provided.
2.2  Channel Model

To obtain a realistic evaluation of the performance of MIMO, the channel model will need to consider the correlation between the propagation channels (e.g. due to the spatial proximity of the antennas or due to the orientation of the polarization of the antennas).

A modified spatial channel model (SCM) as described in [5] can be used for analysing the impact of mixed modulation, blind modulation detection or to compare the performance of competing solutions at a fixed channel correlation.

It is also proposed that the model described in [6] is used for evaluating MIMO performance in spatial multiplexing as well as in diversity mode using realistic spatial correlation values for the transmit antennas and the receive antennas. The correlation values can be taken from [6] or different values can be used if needed. This model should be used for analysing the impact of channel correlation on MIMO performance.

2.3 Modulations

Simulations should consider all modulation schemes supported in EGPRS and EGPRS2-A except GMSK which is unlikely to be used in spatial multiplexing mode. While simulating single stream transmission, GMSK modulation should be included. Whether to use same or mixed modulations in two streams will depend on the specific aspect under evaluation and should be clearly mentioned. While evaluating the overall MIMO performance mixed modulation will be used. 
2.4 Transmitter

	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]
	0.1

	DC offset [dBc]
	-45

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

	Tx path time misalignment [normal symbol periods]
	0.25


2.5 Receiver

2.5.1 MIMO Receiver

The receiver type is FFS. A simplified receiver employing blind modulation detection, a joint or individual channel estimation, followed by separate interference cancellation and bit-detection for each stream could be used. A SIC type of receiver employing blind modulation detection, a joint channel estimation, followed by successive interference cancellation (SIC) and bit-detection for each stream could also be used. A SIC receiver may benefit from a safe reception of the stronger signal (SCPIR > 0 dB) whereas a joint detection receiver may benefit from a balanced power distribution. However, while evaluating competing solutions in certain aspects of MIMO feature, the receiver complexity should be comparable.
2.5.2 Impairments

Impairments in a Rx diversity capable device on each Rx path is FFS (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]


2.6 Other Simulation Parameters

	Parameter
	Value

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

	Propagation conditions
	TU, SCM-A

	Mobile speed
	3 km/hr

	Frequency hopping
	Ideal

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

	Channel Correlation
	Wanted signal: 

For SCM model it is SCM specific

For variable correlation model: α and β [FFS] 
Interference: 
0.7 (When SCM model is used for wanted signal)
β (When variable correlation model is used for wanted signal)

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

	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

CCI: 0dB for all modulations

Additional 3dB reduction is made in the transmit power, for both sensitivity and CCI, to compare with single antenna transmission power.

	MCSs
	EGPRS2-A


	8-PSK (DAS-5…DAS-7)

16-QAM (DAS-8…DAS-9)

32-QAM (DAS-10…DAS-12)

	
	EGPRS
	GMSK (MCS-1…MCS-4)

8-PSK (MCS-5…MCS-9)

	Blind modulation detection
	Enabled

	Blind MIMO mode detection
	Enabled

	MCS link adaptation
	Ideal

	Rank adaptation
	Ideal

	Training sequence codes
	1st Stream: 5 from VAMOS Set 1

2nd Stream: 5 from VAMOS Set 2

(See 2.1 for exceptions)
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