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1. INTRODUCTION
TSG GERAN has studied the concept of MIMO for Downlink for Release 13 and now TSG RAN has agreed to continue it further. The latest version of the Technical Report was presented for information to GERAN#70 [1]. One of the remaining aspects, as identified in [2] during RAN#72, is to study the compatibility of DL MIMO with the legacy GSM system.
The compatibility analysis consists of the following two parts: 

1. to study the impact of the MIMO channel to speech and data performance of legacy GSM system while priority is given to legacy speech service and 

2. to assess the hardware impact to the base station and mobile station, assuming the mobile station already supports diversity antenna reception.

This document investigates the first part, i.e. the impact of the MIMO channel as interferene to speech and data channels of the legacy GSM system with the help of link level simulations.
2. simulation assumptions
This paper studies the impact to legacy speech and data services by considering 2x2 DL MIMO signal as interference and compares the FER and BLER performance with the reference case where the wanted signal experiences the legacy interference. Table 1 shows the simulation scenarios and parameters.
Table 1 Simulation Assumptions.
	Parameter
	Value

	Frequency bands
	1800 MHz

	Propagation conditions
	TU 1.5 km/hr ideal Frequency Hopping

	BTS/MS RF impairments
	Typical Tx/Rx (see Table 7.2.1.1.3 and Table 7.2.1.1.4 of [1])

	Intererence types
	Single Co-channel and DTS-2

	Modulation types for legacy interference
	8PSK

	Modulation types for DL MIMO interference
	Dual stream 8PSK+8PSK

	
	Dual stream 16QAM+16QAM

	
	Dual stream 16QAM+8PSK

	Logical channels for the wanted signal
	Speech: TCH/AFS12.2

Data: EGPRS PDTCH MCS-1, MCS-4, MCS-5, MCS-7 and MCS-9

EGPRS2-A DAS-9

	Receiver type
	Single receiving antenna
SAIC processing for GMSK speech

Time domain MMSE+DFE receiver for 8PSK and 16QAM


An attenuation of 3dB is applied to each of the interference signals transmitted in dual stream MIMO mode in order to make the total power equivalent to a legacy interference signal.

3. simulation results 
The first set of simulation results evaluates the impact of 2x2 MIMO interference in a single co-channel interference scenario and the second set in a DTS-2 type interference scenario. Figures 1a to 1h provide the simulation results for the CCI case and 2a to 2h for the DTS-2 case. 
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Figure 1 Impact of 2x2 DL MIMO Interference in Single Co-Channel Interference Scenario.
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Figure 2g
Figure 2 Impact of 2x2 DL MIMO Interference in DTS-2 Interference Scenario.
Table 2 summarises the gain/loss at 1% FER for speech service and 10% BLER for data service.
Table 2 Simulation Results Summary.
	Logical Channel Type
	Degradation in dB at 1% FER or 
10% BLER in case of CCI
	Degradation in dB at 1% FER or 
10% BLER in case of DTS-2

	TCH/AFS12.2
	0.6
	0.1 to 0.2

	MCS-1
	0 to 0.3
	0.2 to 0.5

	MCS-4
	0
	0 to 0.2

	MCS-5
	0.4 to 0.6
	0.3 to 0.6

	MCS-7
	0.2 to 0.3
	0.1 to 0.3

	MCS-9
	0.1 to 0.5
	0

	DAS-9
	0.2 to 0.3
	0.3 to 0.4


4. CONCLUSION

It is observed from the simulation results above that the performance of legacy speech and data channels can be degraded by about 0.4 dB on average when exposed to 2x2 DL MIMO interference. However, in a practical network, the likelihood of experiencing only MIMO interference is very low. It is expected that the legacy speech channels will experience a mixture of MIMO and non-MIMO type interferences and hence the overall negative impact is judged to be rather limited.
The content is also included in the accompanying pCR to TR 45.071 in [3].
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