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L2S mapping method and verification for MUROS
1 Introduction
There have been discussions on how to model link level performance to system level simulations for the VAMOS study since [1]. In this contribution the 3-dimension Link to System mapping method is further discussed. Verification of the approach is performed as well.
2 Methodology

In the 3D L2S approach, the mapping tables are calculated using C/I, D/I and SCPIR as inputs, and two type of mapping tables are generated with link level simulation: (CIR，DIR, SCPIR)->BER and (MEAN_BEP, CV_BEP)->FEP. So that the effects from external CCI, ACI and co-VAMOS channel interference could be well emulated. In which, the

C/I, defined as the ratio between power of the VAMOS carrier and the total power of all the external interference, varies from -40 dB to 32 dB, with step of 1 dB. For value between will be linear interpolated. 

D/I, defined as the power ratio between the strongest external interference and the rest of the interference, varies from 0 dB to 40 dB, with step of 4 dB. For value between will be linear interpolated.

SCPIR, defined as the power ratio between paired VAMOS sub-channels, varies within [-8, -4, 0, 4, 8, +∞] dB for VAMOS I type MS (+∞ represents GMSK modulation). For value between will be linear interpolated.

By introducing VAMOS, it is expected that the voice capacity could be doubled, which means users in heavy loaded VAMOS network would be working surrounded by AQPSK and GMSK signals as external interference. In the 3D L2S study, it has been assumed that all external MUROS interference is QPSK, but not AQPSK, this is considered as a worst scenario case since the more shifted QPSK constellation is the easier the interference would be suppressed by a SAIC receiver. Since interfering signals with different modulation would do different impact on wanted signals, it was assumed that GSMK and QPSK as dominated external signal modulation should be considered separately. During system simulation step, one set of (CIR, DIR, SCPIR)->BER mapping tables would be chose according to instant modulation type of dominating external interfering signal. 

For FER, it will be generated within two steps. Firstly, search the (CIR,DIR, SCPIR)->BER mapping table burst by burst using the instant CIR, DIR and SCPIR values. For example, for an HR block, 4 BER (BER1, BER2, BER3, BER4) values are generated. Then calculate the mean_BEP and CV_BEP according to the BER values. Secondly, search mapping table of (MEAN_BEP, CV_BEP)->FEP, to generate a FEP. In which, MEAN_BEP refers to the average of BER1 to BER4, and CV_BEP is the variance of BER1 to BER4.

Adjacent Channel Interference
In a heavy loaded VAMOS network, an MS will always be working with Adjacent Channel Interference, so ACI needs to be considered in both link level and network level simulations. To emulate the receiver ability of suppressing ACI, a group of parameters are generated using link level simulator to define the corresponding mapping from ACI to CCI, see figure 1
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	Figure 1. Intf. Mod. = QPSK,  ACI to CCI mapping


For each burst the adjacent channel interference power will be mapped to a corresponding co-channel interference power based on the plot above.

3 Simulation 

Table 1 gives the simulation assumption in link level simulator.

Table 1 Simulation assumptions

	Parameter
	Value

	Channel profile
	Typical Urban (TU)

	Terminal speed
	50 km/h

	Frequency band
	900 MHz

	Frequency hopping
	Ideal

	TSC number
	5

	Speech codecs
	HR


	Carrier modulation
	α-QPSK (-8dB, -4dB, 0dB, 4dB, 8dB)
GMSK

	Interference scenario
	MTS-1

MTS-2

	Interference modulation
	QPSK
GMSK

	Receiver type
	SAIC Receiver [2]

	Frequency offset of external interferers
	N(50 Hz, 17 Hz)

	Extrnal interference signal TSC
	pseudo random bits


Figure 2 and Figure 3 are two sets of mapping tables for (CIR,DIR, SCPIR)->BER, which are different from each other in dominating interfering signal modulation.
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	Figure 2 Mappings for Interf. Mod. = GMSK,  Raw BER
	Figure 3 Mappings for Interf. Mod. = QPSK,  Raw BER


4 Verification
Verification is performed under 8 test cases according to different combination of signal modulation types of both wanted signal and external interfering signal, summarized in table 2. Verification results are summarized in figure 4 to 11.
Table 2 Test cases collection

	Test Cases
	Interf. Scenario
	Modulation of wanted signal
	Modulation of External Interf. signal

	case 1
	MTS-1
	GMSK
	GMSK

	case 2
	MTS-1
	GMSK
	QPSK

	case 3
	MTS-1
	α-QPSK
	GMSK

	case 4
	MTS-1
	α-QPSK
	QPSK

	case 5
	MTS-2
	GMSK
	GMSK

	case 6
	MTS-2
	GMSK
	QPSK

	case 7
	MTS-2
	α-QPSK
	GMSK

	case 8
	MTS-2
	α-QPSK
	QPSK
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	Figure 4 Case 1
	Figure 5 Case 2
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	Figure 6 Case 3
	Figure 7 Case 4
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	Figure 8 Case 5
	Figure 9 Case 6
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	Figure 10 Case 7
	Figure 11 Case 8


5 Conclusion
The 3-dimension Link to System mapping method presented in this paper has been verified for interference scenarios MTS-1 and MTS-2. The performance seems to be in line with the link level simulation experiencing difference in less than 1 for most cases. In a few scenarios difference in performance of up to 1.5 dB is also observed.
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