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Impacts of MIMO on Legacy Mobiles
1 Introduction
There have been some discussions on the applicability and performance of MIMO for EGPRS and/or EGPRS2 (see [1] – [5]).
The introduction of MIMO will inevitably change the interference characteristics and thus reshape the interference distributions of current GSM/EDGE networks. Hence it is necessary to first investigate the impacts of MIMO interference on the link level performance of legacy services.
This document contains some link level results relating to the impacts of MIMO on legacy non-SAIC and SAIC mobiles.
2 Interference Model
The investigated interference models were CCI and DTS-2. The modulation was either GMSK or 8-PSK, and was aligned between all interferers in DTS-2.
In the case of MIMO interference, each CCI/ACI was respectively replaced by two CCIs/ACIs as spatial streams with equal total transmit power. The Tx antenna correlation of the two spatial streams was assumed to be 0.
3 Impacts of MIMO on non-SAIC Mobiles
3.1 Simulation assumptions
The simulation assumptions are summarized in Table 1.
Table 1 Simulation assumptions.

	Parameter
	Value

	Link direction
	Downlink

	MS Type
	Non-SAIC

	Frequency band
	900 MHz

	Interference scenario
	CCI, DTS-2 (See Section 2)

	Channel propagation
	TU3 (ideal FH)

	MCS
	MCS-1


3.2 Simulation results
The link level performance of non-SAIC mobiles is depicted in Figure 1.
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Figure 1. Performance of non-SAIC MS, comparing non-MIMO and MIMO interference
The results at 10% data BLER are summarized in Table 2, where it can be seen that impacts of MIMO on non-SAIC mobiles were ignorable in both investigated interference scenarios.
Table 2 Results for non-SAIC MS @10% data BLER.
	Interference scenario
	Data BLER @ 10% (dB)
	Performance improvement relative to the non-MIMO case

	CCI, GMSK
	Non-MIMO
	6.85
	/

	
	MIMO
	6.85
	0

	CCI, 8-PSK
	Non-MIMO
	6.1
	/

	
	MIMO
	6.35
	-0.25

	DTS-2, GMSK
	Non-MIMO
	7.8
	/

	
	MIMO
	7.8
	0

	DTS-2, 8-PSK
	Non-MIMO
	7.35
	/

	
	MIMO
	7.45
	-0.1


4 Impacts of MIMO on SAIC Mobiles
4.1 Simulation assumptions

The simulation assumptions are summarized in Table 3.
Table 3 Simulation assumptions.
	Parameter
	Value

	Link direction
	Downlink

	MS Type
	SAIC

	Frequency band
	900 MHz

	Interference scenario
	CCI, DTS-2 (See Section 2)

	Channel propagation
	TU3 (ideal FH)

	MCS
	MCS-1


4.2 Simulation results
The link level performance of SAIC mobiles is depicted in Figure 2.
[image: image2.png]BLER

MIMO impacts on SAIC mobles

——— CCl,nen-MIMG, GMsK
— — - CCL MIMD, GMSK
—— CC, nen-MIMO, B-PSK
— - CCL MIMD, 3-PSK
——— DT5-2,nan-MIMG, GHsk
— - DT8-2, MIMD, GMSK

— DT8-2,nen-MING, B-PSK
- DTs-2, MIMD, 3-P3K

o 5 [
CIRE)





Figure 2 Performance of SAIC MS, comparing non-MIMO and MIMO interference
The results at 10% data BLER are summarized in Table 4. It can be seen that for 8-PSK there is only trivial difference between MIMO and non-MIMO interferers, while for GMSK there is a loss of 5.6 dB in the CCI scenario, and 1.7 dB in the DTS-2 scenario in the MIMO case, as compared to the non-MIMO case.
Table 4 Results for SAIC MS @10% data BLER.
	Interference scenario
	Data BLER @ 10% (dB)
	Performance improvement relative to the non-MIMO case

	CCI, GMSK
	Non-MIMO
	-1.6
	/

	
	MIMO
	4.0
	-5.6

	CCI, 8-PSK
	Non-MIMO
	7.1
	/

	
	MIMO
	7.45
	-0.35

	DTS-2, GMSK
	Non-MIMO
	6.2
	/

	
	MIMO
	7.9
	-1.7

	DTS-2, 8-PSK
	Non-MIMO
	8.6
	/

	
	MIMO
	8.8
	-0.2


5 Conclusion

This paper shows some link level simulation results about the impacts of MIMO on legacy SAIC and non-SAIC mobiles, in CCI and DTS-2 interference scenarios.
For non-SAIC mobiles, the impacts were found to be ignorable, in both investigated interference scenarios. For SAIC mobiles, there was however a remarkable degradation in the case of GMSK modulated MIMO interferers.
6 References

[1] GP-121275, “On MIMO for EGPRS”, source Telefon AB LM Ericsson, ST-Ericsson SA, GERAN#56.
[2] GP-121148, “WID DL MIMO for GERAN”, source Nokia Siemens Networks, NOKIA Corporation, China Mobile Com. Corporation, GEREN#55.

[3] GP-121274, “On EGPRS2 and MIMO”, source Telefon AB LM Ericsson, ST-Ericsson SA. GERAN#56.
[4] GP-121030, “Initial MIMO simulations for EGPRS and EGPRS2”, source Telefon AB LM Ericsson, ST-Ericsson SA. GERAN#55.
[5] GP-121025, “On MIMO Study Item scope”, source Nokia Siemens Networks. GERAN#55.
4

