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VAMOS link to system interface and verification
1. Introduction

One of the stated objectives in relation to the MUROS study item ‎[1] is the investigation into the performance of an optimised pulse shape on the downlink.

In [2], a modelling methodology is described which provides a realistic depiction of the interference environment of each of the evaluated network scenarios, taking into account the different penetrations of VAMOS type I mobiles. The relative weighting of each type of interference to the receiver’s performance is also taken into account by the introduction of a table of ‘ACP factors’. Different interference profiles and ACP factors were derived for the different Tx pulse shapes included in the investigation. A further refinement of this methodology yielding a higher modelling complexity would be to adapt the mappings to the modulation of the dominant interferer.
In this contribution, an exemplary link to system interface for a VAMOS-I mobile and a Legacy non-DARP mobile is described that is based on the methodology in ‎[2].

2. Link to system interface For VAMOS-I Receiver

Interference profiles representing network statistics for the different network scenarios (e.g. MUROS-1 and MUROS-2) and different penetrations of VAMOS-I mobiles (50%, 75% and 100%) were simulated per carrier modulation (GMSK or QPSK) and pulse shape (LGMSK or OPT2) to yield 24 sets of data.

The burst-wise collected data was then clustered into 1 dB C/I bins (where C is carrier power and I is total apparent power) and then into 3 dB DIR bins. Average raw BER is then calculated per cluster to produce the 2-dimensional [C/I, DIR] to raw BER mappings.

Verification was carried out with data generated by a link level simulator configured with the interference profile for each of the corresponding network scenarios, penetration of VAMOS-I type mobiles and evaluated Tx pulse shapes.
3. Mappings for The VAMOS-I Receiver
In this section, the L2S mappings are given which correspond to the MUROS-1 and MUROS-2 networks and for each of the evaluated VAMOS-I mobile penetrations (50%, 75% and 100%) and for each of the evaluated Tx pulse shapes (LGMSK and OPT2).
Mappings depict RBER as a function of C/I where I corresponds to the apparent power in the receiver (i.e. after ACP factors have been applied). In the verification, I corresponds to 1st dominant co-channel interferer.
3.1 MUROS-1

3.1.1 50 % VAMOS-I mobile penetration

3.1.1.1 LGMSK Tx pulse
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Figure 1. Mapping and verification for a GMSK modulated carrier
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Figure 2. Mapping and verification for a QPSK modulated carrier
3.1.1.2 OPT2 Tx pulse
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Figure 3 Mapping and verification for a GMSK modulated carrier
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Figure 4 Mapping and verification for a QPSK modulated carrier
3.1.2 75 % VAMOS-I mobile penetration

3.1.2.1 LGMSK Tx pulse
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Figure 5. Mapping and verification for a GMSK modulated carrier
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Figure 6. Mapping and verification for a QPSK modulated carrier

3.1.2.2 OPT2 Tx pulse 
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Figure 7. Mapping and verification for a GMSK modulated carrier

[image: image15.jpg]QPSK_LGMSK_OPT2: OSC DL CIR-BER mapping with instant DIR
10 T T T T T T T

CIR/BER cloud
—o—DIR0dB g :
[| ——DIR3dB E i
—+—DIR6dB
—+—DIR 12dB

T T

L L L L Il L
20 15 10 5 0 5 10 15 20 25
Inband CIR [dB]




[image: image16.jpg]Average Raw BER

10 T

QPSK LGMSK OPT2: OSC DL CIR|DIR to BER 1

st stage mapping.
T

o

I=)

—<— Verification
Link Simulation

10—

-20 -10

L
10
Clitot [dB]

20

30

40



 
Figure 8. Mapping and verification for a QPSK modulated carrier

3.1.3 100 % VAMOS-I mobile penetration

3.1.3.1 LGMSK Tx pulse
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Figure 9. Mapping and verification for a GMSK modulated carrier
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Figure 10. Mapping and verification for a QPSK modulated carrier

3.1.3.2 OPT2 Tx pulse 
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Figure 11. Mapping and verification for a GMSK modulated carrier
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Figure 12. Mapping and verification for a QPSK modulated carrier

3.2 MUROS-2

3.2.1 50 % VAMOS-I mobile penetration

3.2.1.1 LGMSK Tx pulse
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Figure 13. Mapping and verification for a GMSK modulated carrier

 [image: image27.jpg]BER

10

10

10°

QPSK LGMSK LGMSK: OSC DL CIR-BER mapping with instant DIR
T

CIR/BER cloud
—o—DIR0dB
—=—DIR3dB
—+—DIR6dB
—+—DIR 12dB

T T

-20 -15 -10

0 5
Inband CIR [dB]



[image: image28.jpg]Average Raw BER

10 T

QPSK LGMSK LGMSK: OSC DL CIR|DIR to BER

1st stage mapping.
T

o

I=)

—<— Verification
Link Simulation

10—

-20 -10

L
10
Clitot [dB]

20

30

40




Figure 14. Mapping and verification for a QPSK modulated carrier

3.2.1.2 OPT2 Tx pulse
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Figure 15. Mapping and verification for a GMSK modulated carrier
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Figure 16. Mapping and verification for a QPSK modulated carrier

3.2.2 75 % VAMOS-I mobile penetration

3.2.2.1 LGMSK Tx pulse
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Figure 17. Mapping and verification for a GMSK modulated carrier
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Figure 18. Mapping and verification for a QPSK modulated carrier

3.2.2.2 OPT2 Tx pulse 
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Figure 19. Mapping and verification for a GMSK modulated carrier
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Figure 20. Mapping and verification for a QPSK modulated carrier

3.2.3 100 % VAMOS-I mobile penetration

3.2.3.1 LGMSK Tx pulse
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Figure 21. Mapping and verification for a GMSK modulated carrier
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Figure 22. Mapping and verification for a QPSK modulated carrier

3.2.3.2 OPT2 Tx pulse 
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Figure 23. Mapping and verification for a GMSK modulated carrier
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Figure 24. Mapping and verification for a QPSK modulated carrier

4. Mappings For the Legacy Non-DARP Receiver

In this section, the L2S mappings are given for the Legacy non-DARP receiver.

The interference profile was the DTS-2 model configured with GMSK modulated interferers.

The burst-wise collected data was clustered into 1 dB C/I bins (where C is carrier power and I is total apparent power). Average raw BER is then calculated per cluster to produce a C/I to raw BER mapping. 
Verification was carried out with data generated by a link level simulator configured with the DTS-2 interference profile using GMSK interferers and separately using QPSK interferers.
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Figure 25. Mapping for Legacy non-DARP receiver.
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Figure 26. Mapping verification using GMSK interferers (left) and QPSK interferers (right).
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