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Link-2-System mapping verification for non-SAIC receiver, alpha-QPSK
1 Introduction
There have been several discussions on how to model link level performance to system level simulations for the MUROS study. One proposal of a Link-2-System mapping method for modeling performance of non-SAIC MSs for the α-QPSK concept can be found in  ‎[1].
In this contribution the Link-2-System mapping described in ‎[1] is verified for scenarios agreed at GERAN#39, see ‎[2], and at the 6th telephone conference for MUROS.
2 Verification methodology

Based on the agreed working assumptions that the L2S methodology should be verified for, 
1. The SCPIR envisaged for the operation of the candidate technique shall be taken into account,
2. Uncoded BER only,
3. The interference modulation envisaged to be present in the system,
the following scenarios have been identified for a DL non-SAIC receiver in synchronous operation:

Table 1. Verification scenarios

	Test case
	Carrier mod
	Intf. mod
	Intf. scenario
	SCPIR

	1
	GMSK
	GMSK
	MTS-1
	-

	2
	GMSK
	QPSK
	MTS-1
	-

	3
	GMSK
	GMSK
	MTS-2
	-

	4
	GMSK
	QPSK
	MTS-2
	-

	5
	α-QPSK
	GMSK
	MTS-1
	[0,8]

	6
	α-QPSK
	QPSK
	MTS-1
	[0,8]

	7
	α-QPSK
	GMSK
	MTS-2
	[0,8]

	8
	α-QPSK
	QPSK
	MTS-2
	[0,8]


NOTE: It has been assumed that all external MUROS interference is QPSK, and not α-QPSK, modulated. This is considered a worst case scenario since the more shifted the QPSK constellation is the more easily can the interference be suppressed by a SAIC receiver.

NOTE: SCPIR ≥ 0 dB has been used in the verification since it is not seen as realistic to have a legacy non-SAIC MS operating at negative SCPIRs.

Link simulations have been used to generate the link-2-system mappings while a system simulator has been used for the verification.
The raw BER has been verified for raw BER levels corresponding to normal operation around 1 % FER for the speech codecs used in the MUROS study. 
In Figure 1 it can be seen that appropriate raw BER levels are 2-20 %.
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Figure 1. Raw BER and corresponding FER for speech codecs used in 

the system simulations.

3 Simulation assumptions

The simulation assumptions are summarized in Table 1.
Table 2. Simulation assumptions.

	Parameter
	Value

	Channel profile
	Typical Urban (TU)

	Terminal speed
	3 km/h

	Frequency band
	900 MHz

	Frequency hopping
	Ideal

	Antenna diversity
	No

	Interference scenario
	MTS-1

MTS-2

	Interference modulation
	GMSK
QPSK

	Receiver type
	Legacy non-SAIC MS receiver 

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

	Impairments:

– Phase noise

– I/Q gain imbalance

–I/Q phase imbalance

– DC offset

– Frequency error

– PA model
	Tx / Rx

0.8 / 1.0   [degrees (RMS)]

0.1 / 0.2   [dB]

0.2 / 1.5   [degrees]

-45 / -40  [dBc]

  -   / 25      [Hz]

Yes/   -


4 Results
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Figure 2. Test Case 1.
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Figure 3. Test Case 2.
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Figure 4. Test Case 3.
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Figure 5. Test Case 4.
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Figure 6. Test Case 5.
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Figure 7. Test Case 6.
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Figure 8. Test Case 7.
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Figure 9. Test Case 8.
It can be seen that all scenarios there is a good correspondence between the verified and simulated link performance. In rare cases a difference of up to 0.5 dB is observed. However, in most cases the difference in performance is within 0.3 dB.

5 Conclusion

The link-2-system mapping method presented in ‎[1] has been verified for interference scenarios MTS-1 and MTS-2 according to the working assumptions taken at GERAN#39, see ‎

 REF _Ref210704709 \r \h 
‎[2], and at the 6th telephone conference on MUROS for a legacy, non-SAIC, MS receiver. 

The performance has seen to be in line with the link level performance experiencing difference in up to 0.3 for most cases. In a few scenarios difference in performance of up to 0.5 dB was also observed.
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