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7.2.4  Verification of Link to System Mapping 

7.2.4.1 Introduction

A link to system (L2S) interface for single antenna non-SAIC receivers and for single antenna SAIC receivers in MUROS study is verified. 

As the overall goal of the interface is to produce an expected FER value, the verification of the CIR to BER mapping is based on the average of true CIRs as computed by the link level simulator for a given interference profile. 

7.2.4.2  Verification methodology

The L2S interface is based on the assumption that the signal to interference ratio (CIR) at the receiver is sufficiently defined as a ratio of interfering in-band powers (i.e. after the RF frontend filter) for the first stage CIR-BER mapping. System simulation rebuilts the expected BER performance using fast fading sample vector and the L2S CIR-BER distribution. L2S against link simulation can be verified in a same way by rebuilding the raw BER performance using the L2S mapping and CIR. L2S method has been described in the literature in [1].

Typical L2S CIR-BER range in system simulation is -20 to 15 dB (receiver inband CIR), but this also depends on the expected dynamic range of the overall mapping from CIR to FER. Simulation has been run for larger range to gain better statistical data.
Figure 1 shows an examplary CIR to raw BER relationship for single antenna non-SAIC receivers whilst Figure 2 treates the case of  single antenna SAIC receivers. 
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Figure 1  Example relationship between the measured burst-wise CIR after the Rx front-end filter and the raw BER distribution for non-SAIC OSC, with average CIR-BER mapping.
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Figure 2 Example relationship between the measured burst-wise CIR after the Rx front-end filter and the raw BER distribution for SAIC OSC, with average CIR-BER mapping.

Used L2S methodology is verified for, 

· The candidate techniques taken into account,
· Uncoded BER only,
· The interference modulation envisaged to be present in the system.
7.2.4.3  Verification for single antenna non-SAIC receivers
7.2.4.3.1  Verification scenarios
The verification scenarios are depicted in Table 1.
Table 1  Verification scenarios for single antenna non-SAIC receivers
	Test cases
	Modulation, 
Tx Pulse 
	Interference scenario
	Note

	1
	GMSK, LGMSK
	MTS-1
	-

	2
	GMSK, LGMSK
	MTS-2
	-

	3
	QPSK, LGMSK
	MTS-1
	SCPIR = 0 dB

	4
	QPSK, LGMSK
	MTS-2
	SCPIR = 0 dB

	5
	QPSK, LGMSK
	MTS-1
	SCPIR = -7.7 dB, 
S7R1 and S4R4

	6
	QPSK, LGMSK
	MTS-2
	SCPIR = -7.7 dB, 
S7R1 and S4R4


NOTE:

· It has been assumed that all external interference is GMSK. It is expected that DIR has minor impact to the OSC 
link performance.

· “SCPIR =-7.7 dB, S7R1” means that L2S mapping is verified for SCPIR, where 7 QPSK constellations and one 
rectangular constellation with SCPIR=-7.7 dB are transmitted over the interleaving period.

· Verification is done for both SubCh 0 (black curves) and SubCh 1 (red curves), also with SCPIR, and both sub-
channels have always their own data in the actual L2S mapping.

7.2.4.3.2  Simulation assumptions

The simulation assumptions are summarized in Table 2.

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

	Receiver type
	Generic MS non-SAIC receiver

	Frequency offset of interferers
	No

	Impairments:

– Phase noise

– I/Q gain imbalance

–I/Q phase imbalance

– DC offset

– Frequency error

– PA model
	Tx

0.8  [deg(RMS)]

0.05 [dB]

0.2   [deg]

-50  [dBc]

-   [Hz]

yes
	RX

1.0 [deg(RMS)]

0.2 [dB]

1.5 [deg]

-40  [dBc]

25   [Hz]

No


7.2.4.3.3 Mapping verification
Mapping verification is depicted in Figures 3 to 8 according to the above defined test cases.
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	Figure 3, Test case 1
	Figure 4, Test case 2


	[image: image5.emf]-20 -15 -10 -5 0 5 10 15 20

10

-3

10

-2

10

-1

10

0

C/I1 dB / In-band CIR dB

Average Raw BER

 

 

Raw BER

Rebuilt, CIR + 1st stage mapping


	
[image: image6.emf]-20 -15 -10 -5 0 5 10 15 20

10

-3

10

-2

10

-1

10

0

C/I1 dB / In-band CIR dB

Average Raw BER

 

 

Raw BER

Rebuilt, CIR + 1st stage mapping



	Figure 5, Test case 3
	Figure 6, Test case 4
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	Figure 7, Test case 5
	Figure 8, Test case 6


7.2.4.4  Verification for single antenna SAIC receivers
7.2.4.4.1  Verification scenarios
The verification scenarios are depicted in Table 3.
Table 3  Verification scenarios for single antenna SAIC receivers

	Test cases
	Modulation, 
Tx Pulse 
	Interference scenario
	Note

	1
	GMSK, LGMSK
	MTS-1
	-

	2
	GMSK, LGMSK
	MTS-2
	-

	3
	QPSK, LGMSK
	MTS-1
	SCPIR = 0 dB

	4
	QPSK, LGMSK
	MTS-2
	SCPIR = 0 dB

	5
	QPSK, Opt1
	MTS-1
	SCPIR = 0 dB

	6
	QPSK, Opt1
	MTS-2
	SCPIR = 0 dB

	7
	QPSK, Opt1
	MTS-1
	SCPIR = -7.7 dB, 
S7R1 and S4R4

	8
	QPSK, Opt1
	MTS-2
	SCPIR = -7.7 dB, 
S7R1 and S4R4

	9
	QPSK, Opt2
	MTS-1
	SCPIR = 0 dB

	10
	QPSK, Opt2
	MTS-2
	SCPIR = 0 dB


NOTE:

· Tx Pulse shaping option 1 and 2 refer to 3GPP TR 45.914, Orthogonal Sub Channels for Circuit Switched Voice Capacity Evolution, Tx pulse shaping filter.

· It has been assumed that all external interference is GMSK. It is expected that DIR has minor impact to the OSC link performance.

· “SCPIR =-7.7 dB, S7R1” means that L2S mapping is verified for SCPIR, where 7 QPSK constellations and one rectangular constellation with SCPIR=-7.7 dB are transmitted over the interleaving period.

· Verification is done for both SubCh 0 (black curves) and SubCh 1 (red curves), also with SCPIR, and both sub-channels have always their own data in the actual L2S mapping.
7.2.4.4.2  Simulation assumptions

The simulation assumptions are summarized in Table 4.

Table 4  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

	Receiver type
	SAIC algorithm with IQ-whitening

	Frequency offset of interferers
	No

	Impairments:

– Phase noise

– I/Q gain imbalance

–I/Q phase imbalance

– DC offset

– Frequency error

– PA model
	Tx

0.8  [deg(RMS)]

0.05 [dB]

0.2   [deg]

-50  [dBc]

-   [Hz]

yes
	RX

1.0 [deg(RMS)]

0.2 [dB]

1.5 [deg]

-40  [dBc]

25   [Hz]

No


7.2.4.4.3  Mapping verification

Mapping verification is depicted in Figures 9 to 18 according to the above defined test cases.
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	Figure 9, Test case 1
	Figure 10, Test case 2
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	Figure 11, Test case 3
	Figure 12, Test case 4
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	Figure 13, Test case 5
	Figure 14, Test case 6
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	Figure 15, Test case 7
	Figure 16, Test case 8
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	Figure 17, Test case 9
	Figure 18, Test case 10


7.2.4.5  Conclusion

The link-2-system mapping method presented in ‎[1] has been verified for scenario MTS-1 and MTS-2 both for single antenna non-SAIC and single antenna SAIC receivers. Mapping from link to system level is done by measuring the burst-wise filtered in-band powers and calculating the resulting raw BER. 

Separate verifications for both OSC sub-channels have been done. Test cases with SCPIR have been defined for both users using two different SCPIR settings, i.e. 0 dB and -7.7 dB and combinations of both as an example.

The deviation of L2S mapping from link simulation BER seems to be always below 1dB, typically less than 0.5 dB within the effective rage of L2S table in the network simulator. 
****Last modified subclause ****
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