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1. Introduction

In [1] it is discussed to use four different interference scenarios (MTS-1–4) for MUROS link simulations. These are based on the interference scenarios used in the SAIC feasibility study. In order to provide the expected link performance in a system simulation, the Link-to-System (L2S) mapping must be accurate and the computational complexity needs to be reasonable.
Chapter 2 discusses about a conventional Link-to-System mapping method described in [2]. This method is feasible for single antenna receivers or diversity receivers with MRC-combining. However, this method has limitations when specific receiver details must be addressed in the modelling, or in mixed modulation interference scenarios. 
To overcome the limitations in conventional mapping, a method to provide adaptive correction factors to the L2S mapping process is proposed in [3]. Chapter 3 discusses about this methology. 
Chapter 4 proposes to use L2S mapping verification scenarios. 

2. conventional Link-to-system mapping

2.1 BER mapping, 1st stage
Separate look-up tables are used to model multipath fading, burst bit errors and block errors. Transmission entities and related functions of the tables are shown in Figure 1. A burst bit error ratio (BER) measures the quality of a detected burst. A quantized estimate of the function forms a BER mapping table. The BER mapping table for a given transmission chain (transmitter - radio channel - receiver) is generated by classifying received bursts in a link simulation (chVars) and by calculating for each class the average BER.

A usual convention is to relate adjacent channel signals (ACI) to co-channel signals (CCI) with a suppression factor. The factor is determined by comparing the power level of the adjacent channel signal to the co-channel signal that equally affects signal detection reliability. Typical issue with the conventional 1st stage mapping is demonstrated in more detail ANNEX A.
2.2 Fast-fading mapping

Received antenna signal powers are important dynamical variables that determine chVars. They give e.g. CIR values. Short-time statistics of signal powers are modelled using a fast fading profile (FFP). This mapping table is generated by transmitting bursts over a radio channel (e.g. TU model) in a link simulator and by calculating the average power of each burst. Then a fast fading factor is obtained from the table as the BER mapping table for a given transmission chain is always connected to the FFP of the same radio channel. 
Fading diversity within the signal bandwidth provided by the time spread of the radio channel, or by the delay diversity transmission, is included in FFP. 

2.3 FEP/BLEP mapping, 2nd stage
A function is also needed to map the quality of detected bursts to frame/block error probability. BLEP mapping tables are assumed to be independent of the receiver and radio channel model, though e.g. the different quality of soft decisions with the same BER may cause small differences.
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Figure 1, Transmission entities and mapping table functions

2.4 Correction factors in different mapping stages

To overcome some limitations with the conventional mapping approach in [2], a method to introduce correction factors to the L2S process is proposed in process is proposed in [3]. Proposed model is discussed in more detail in chapter 3.
3. Link-to-system mapping on the Downlink 

On downlink, a unified L2S approach could be used in order to evaluate the performance of different receiver types and implementations. If such a model is not agreed, then verification by selected verification scenarios could be used instead.

One such method is presented in [3]. In this framework, the first stage L2S interface is proposed, namely the signal powers to bit error rate (BER) mapping. 

Comments regarding this proposal are the following:

· It is not clear if ACP (Adjacent Channel Protection) and CCP (Co-Channel Protection) is explicitly taken into account in step one, when computing the initial effective carrier to interference (CIR) ratio (in which case pre-knowledge of the Rx filter in the MS would be needed), or if it is implicitly taken into account when finding the correction factor k
· Simplifications in the model should be investigated. For example:

· In section 2.4 “Methodology to find Correction Tables and Penalty Term”, it is stated that “the correction table may be different if only a single interferer is present”. However, in scenarios where the dominant interferer to rest of interferers ratio (DIR) is very high (i.e., the other interfering powers are negligible, but not zero) the expected performance is getting close to the single interferer scenario. This could lead to some switching intelligence on the system level simulator. This is a practical issue within the network simulator, as in many scenarios the event of a single interferer will have a very infrequent occurrence.

· In the downlink, the receiver type should be limited to single antenna implementations only, and the framework should be simplified accordingly.

· While dimensioning the correction table to account for every interferer type provides a flexible framework, this will also reduce the likelihood of finding the right correction values and increase the difficulty in fine tuning. It should therefore be investigated if assumptions can be made between interferer types to reduce the dimension of the correction table.

· The document is not clear as to what is the reference used to calculate the correction factors. A precise understanding is needed of the (C/I)0 and (C/I)e points on a link simulation reference model.

· Regarding verification, not only average BER over different channel realizations for a given transmit SNR should be considered. Indeed, each point in the X-axis will have an associated probability distribution. We would expect the mapping would need to be judged in terms of both the average and variance of the BER.

· In the verification example in section 3, the maximal ratio combiner (MRC) receiver is employed. Given that the MRC receiver is relatively insensitive to interference type, more scenarios should be considered to demonstrate the accuracy of the proposal. 

· The methodology might not be applicable if adaptive burst-wise processing is employed in interference rejection combining. 

· While mobile station receiver performance can be expected to differ between mobile vendors, it should be a reasonable assumption that only a few contributing vendors will be sufficient to be representative of the majority.
4. Link-to-System Mapping verification scenarios
Purpose of the different L2S mapping methods is to provide expected link performance with feasible computational complexity. Eventually the expected accuracy and adaptivity of the mapping method is anticipated, not how the mapping is done.

Several mixed interference scenarios should be used to verify the L2S mapping method used in the system simulations. This is needed to gain in the confidence on the provided results, and demonstrate the adaptivity of the L2S interface in mixed modulation interference scenarios. 
Link performance and the corresponding results from L2S mapping doesn’t need to be absolute, e.g. performance can be demonstrated with normalized values so that 1% FER @ SNR = 0 dB.
Reference Test Scenarios are proposed as an example to for L2S verification purposes in Table 1.

Table 1 Link-to-system mapping verification scenarios (to be updated)
	Reference Test Scenario
	Interfering Signal
	Interferer relative power level [dB]
	Interferer frequency offset relative to carrier [kHz]

	RTS-1
	
	
	

	RTS-2
	
	
	

	RTS-3
	
	
	

	RTS-4
	
	
	

	RTS-5
	
	
	


Reference Test Scenarios could be defined for L2S verification purposes. From link simulations it can be concluded that depending on the receiver, the spectral distribution of the interfering in-band power has significant impact to the receiver performance. It should be noted that some receivers will sail through the interference scenario when the other realization may have significantly degraded performance. This should be visible in the network level analysis as well.
5. Conclusion

Accurate L2S is needed to progress with the MUROS and WIDER study items. 

On the downlink, a unified L2S approach based on [3] or a similar proposal could be used to evaluate the performance of different receiver types and implementations. If such a model is not agreed, then verification by selected verification scenarios could be used.

On the uplink, rather than a unified L2S approach, we propose to verify a vendor’s L2S approach by selected verification scenarios.
In this contribution, Link-to-system (L2S) mapping verification scenarios are proposed. Since system results are highly dependent on the L2S mapping method, detailed attention must be paid to the accuracy of the L2S method in different network configurations. 
There is a need to be able to verify the expected link performance on a system level, and also the system simulation results between different simulator implementations should be comparable with high confidence. The verification scenarios should be used, which are considered as typical to the network configuration and relevant to the requested service. 
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ANNEX A
Example to motivate the verification scenarios is given next. In Figure 2 the number of bit errors and average signal and interference powers were calculated for each burst. The data were classified according to the carrier-to-interference ratio (CIR) into 1 dB bins. In the case of noise, bursts have been classified according to their between ES/N0 value. 

A suppression factor of 18 dB has been conventionally assumed for adjacent channel interference. This appears to be accurate assumption for one 1st adjacent channel interferer, when CIR before filter suppression is -3 dB. However, it is too pessimistic when the CIR is over -3 dB and too optimistic when the CIR is below that. 

In the same Figure 2 a case with one co-channel and one 1st adjacent channel interferer are present, such that the latter was 18 dB above the former in power. On the basis of the BER results shown, the receiver performance is poorer than expected.
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Figure 2, Average bit error ratios of the bursts for different impairment processes in the TU3 channel (8PSK modulation).
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