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Modelling TSCs in the Interferers
1 Introduction

At GERAN#52 it was agreed to allow re-using the L2S mappings that were generated during the MUROS study, given that in synchronous network mode the impact of TSC cross correlation is also modelled. The modelling of TSC cross correlation was expected to be done in a vendor specific way.
In [3] an average impact of TSC cross correlation was modelled by randomly choosing a TSC or TSC pair from a uniform distribution for each interferer. Simulations were run to find the performance difference of MTS-1 and MTS-2 before and after modelling the TSCs. During the discussions at ENHVAMOS telco #2, concerns were raised on applying a single average offset to the L2S mappings, and that it was not clear to which L2S methodology the TSC model was to be applied.
In this document an improvement to the L2S methodology in [4] for synchronous networks is presented, using the TSC modelling approach described in [3].
2 Improved L2S Methodology
2.1  Overview of the L2S Methodology in [4]

In [4] an L2S methodology for DARP receivers in MUROS was presented, where a variable 
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 was defined to convert the interference from the second sub-channel of the wanted VAMOS signal to a GMSK modulated interferer, and another variable 
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 was defined to convert an AQPSK modulated interferer to a GMSK modulated interferer. Both 
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 were functions of CIR and DIR, and the corresponding curves were derived by link level simulations based on multi-interferer scenarios starting from MTS-2. For 
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 two separate set of curves were obtained for GMSK modulated carrier and AQPSK modulated carrier, respectively. With these conversions the L2S mapping data for SAIC based on GMSK modulated carrier and interferers was then re-used.
System level simulations based on the above L2S mapping could be found e.g. in [5].
2.2  Considerations on L2S Improvement
2.2.1 General
A number of interference scenarios were first defined. For example, MTS-1 was identified as a high-DIR scenario, and MTS-2 one of the low-DIR scenario. Several other low-DIR scenarios were derived from MTS-2 by changing the power levels of interferers. Note that “MTS-1” and “MTS-2” here include cases where the carrier modulations are GMSK.
Link level simulations were run against the above mentioned interference scenarios for both “TSC” configuration (see sub clause 2.2.2) and “Random bits” configuration (i.e. same assumption for the TSC part in the interferers as in e.g. the MTS-1 definition in the MUROS TR). In the case that the wanted signal was AQPSK modulated, a number of SCPIRs were simulated for each interference scenario. The burst-wise performance was logged and grouped into DIR bins before taking an average for each bin.
For each parameter in the original L2S methodology that needs to be fixed, a correction vector was derived by comparing the performance between the “TSC” configuration and the “Random bits” configuration. Each element in a correction vector corresponds to one DIR bin.
2.2.2 Modelling TSCs in the Interferers

To model an average impact of TSC cross correlation in link level simulations, the TSC or TSC pair for an interferer was chosen on a per burst basis from a uniform distribution including all possible TSCs (i.e. 8 TSCs from TSC Set 1 and 8 TSCs from TSC Set 2). An exception was given to the dominant interferer where the TSC or TSC pair taken by the wanted signal was not included. This is due to the fact that in a well-planned network TSC collisions between the wanted signal and the dominant interferer could be avoided to a large extent.

To limit the modelling complexity a TSC pair was always formed by choosing the same training sequence code from TSC Set 1 and TSC Set 2 (i.e. there are 8 TSC pairs in total, namely TSC pair 0 to TSC pair 7). For a GMSK modulated wanted signal, TSC 0 from TSC Set 1 was always assumed. For an AQPSK modulated wanted signal, TSC pair 0 was always assumed.

2.2.3 Correction Vectors
A first correction vector was introduced to model TSCs for system level scenarios where there is no AQPSK modulated interferers. Simulations were run assuming GMSK modulated carriers and GMSK modulated interferers. For some of the simulation results and a rough estimate of the correction vector elements, see Figure 1 in Annex A.
To model TSCs in the AQPSK modulated interferers, two other correction vectors were derived for the parameter “
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”, each for one carrier modulation type (i.e. GMSK or AQPSK). For some of the simulation results and a rough estimate of the correction vector elements, see Figure 2 and Figure 3 in Annex A.
3 Conclusions

This document introduces an improvement to the L2S methodology described in [4] for system level simulations of ENHVAMOS candidate techniques in synchronous networks, taking into consideration an average impact of TSC cross correlation for each interference scenario. The verification of the improved L2S methodology is FFS.
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Annex A. Link Level Performance
A.1. Simulation Assumptions

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

	Parameter
	Value

	Propagation Environment
	TU

	Terminal speed
	3 km/h

	Frequency band
	900 MHz

	Frequency hopping
	Ideal

	Interference/noise
	MTS-1, MTS-2

	Antenna diversity
	No

	Receiver type
	VAMOS I

	Tx pulse shape
	Linearized GMSK

	Training sequence
	See sub clause 2.2.2

	Speech codec
	TCH/AHS 5.90

	SCPIR
	0 dB, -4 dB, 4 dB

	Interference modulation
	GMSK, AQPSK (SCPIR = 0 dB)


A.2. Simulation Results
Some link level performance for the involved configurations is shown in Figure 1 through Figure 3. The resolution on the C/I axis is 1 dB per tick.
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Figure 1:  GMSK carrier, GMSK interferer(s)
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Figure 2:  GMSK carrier, AQPSK interferer(s) 
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Figure 3:  AQPSK carrier, AQPSK interferer(s)
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