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1. Introduction
Recent GERAN WG1 discussions on ARP test scenarios [1]
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[2] have highlighted the need to provide both a reasonable number of test cases and adherence to the guiding principles of the original feasibility study, most notably, warranting receiver performance improvements identified as feasible [4].  While much attention has focused on simplifying the interference models (or a close approximation to those models) arising from the feasibility study configurations, it is not yet clear which additional test signals (i.e. interference plus noise) should be specified, nor the logical channels to which they should be applied or the multipath channel conditions under which testing should take place. 
The contribution suggests additional test signals beyond the feasibility study models and considers a potential framework under which those signals might be linked to specific logical channel tests.
2. Interfering Signal Construction
ARP receivers must clearly meet the sensitivity requirements (i.e. noise-limited performance) of existing conventional receivers, and it appears that the sensitivity requirements of TS 45.005 and the corresponding sensitivity tests defined in TS 51.010 are sufficient for this purpose.

As far as interference modelling is concerned, while care must be taken to ensure fidelity with the models of the feasibility study, signal generation is inevitably limited by practical considerations which restrict the complexity of the test apparatus. It is expected that WG1 and WG3 will address the issue of test equipment complexity in an iterative process, but some guidance may be taken from the feasibility study [4], from which Figure 1 is drawn.

As indicated in the example of [3], it is possible to approximate at least the low-order statistics of the feasibility study interference models when using the simplified configuration of Figure 1. Further refinements of Figure 1 (e.g. to replace the filtered residual noise source with a white source, and to consider a third discrete interfering signal source) are now under study by GERAN, including an assessment of the impact on ARP performance.
 Nevertheless, the core model of Figure 1 may provide sufficient flexibility to a) verify compliance with the goals of the original feasibility study, and b) demonstrate useful ARP interference rejection gains over conventional receivers.
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Figure 1 – Potential reduced-complexity test configuration.
In pursuit of these goals, in addition to approximating the full GERAN interference models, the apparatus of Figure 1 could be reconfigured to support:

a) two discrete co-channel GMSK signal sources with no additive noise. The relative mean power 
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 of the 1st and 2nd discrete interferers would parameterise the model, where 
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 could be selected to clearly establish a receiver performance level not achievable using a conventional receiver, potentially including the single interferer case (
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).

b) a combination of co-channel and adjacent channel GMSK signal sources, with a relative mean power 
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 between co- and adjacent interferers, potentially including the case comprising solely adjacent channel interference.
c) extensions to model asynchronous as well as synchronous operation by specifying a fixed delay pair 
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 of the first and second interfering signals with respect to the desired signal.
Accordingly, Figure 1 potentially permits the interference scenarios of interest to be parameterised in terms of Table 1. That is, the test conditions currently specified in Table 2 of TS 45.005 (which essentially comprise the first three parameters of Table 1) could be extended to provide a corresponding set of ARP test requirements by specifying each test condition in terms of all of the parameters of Table 1.
3. Combination of Interference Conditions and Logical Channels

An exhaustive set of ARP receiver tests would combine multiple test signals parameterised according to Table 1 with each of the logical channels already considered by TS 45.005, but this would quickly lead to an impractical number of tests.

In addition therefore to requiring ARP receivers to meet the existing TS 45.005 sensitivity requirements, the currently-specified requirements for single 1st adjacent and 1st and 2nd alternate adjacent interferers might also be applied to ARP receivers (at least for a sub-set of the supported logical channels), thereby relieving any new ARP test cases of the need to address solely adjacent interferer conditions.
	Test Model Parameter
	Parameter Definition

	Multipath Channel Type
	{TU, HT, RA}

	Doppler Frequency
	{Low, High}

	Frequency Hopping
	{No Frequency Hopping, Frequency Hopping}
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	Relative power of second interferer.
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	Relative delay of first interferer w.r.t. desired signal.
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	Relative delay of second interferer w.r.t. desired signal
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	Relative noise power or power density.


Table 1 – Interferer model parameterisation.
A set of potential test conditions to be applied to ARP receivers (essentially replacing the propagation conditions defined by the columns of TS 45.005 Table 2) might then follow the example of Table 2 below.
	Test Model Parameter
	Test A
	Test B
	Test C
	Test D
	Test E

	Multipath Channel 
	TU
	TU
	TU
	TU
	HT

	Doppler Frequency
	Low
	Low
	High
	Low
	High

	Frequency Hopping
	None
	Ideal
	None
	Ideal
	None
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 (dB)

	6
	6
	9
	6
	6
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 (symbols)
	0
	0
	0
	40
	40
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 (symbols)
	0
	0
	0
	80
	80

	Noise Power or Density
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	TBD
	TBD
	None
	None
	None


Table 2 – Example test configuration for ARP receivers.

Each condition in Table 2 could be made applicable to each of the logical channels (both circuit- and packet oriented) defined in TS 45.005 Table 2, supporting a common environment for both performance requirement sets [7]
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[8].
Note also that in Table 2, for the asynchronous case, a power ratio for the main and adjacent interfering signal bursts would be specified.
4. Additional Test Considerations

3GPP Technical Specifications 45.005 and 51.010 also require conventional receivers to meet minimum performance requirements related to secondary measures including, for example, AMR in-band signalling detection, code mode change following and so on. Any deviation of the requirements of these performance measures from ARP receivers from those applicable to the conventional case should also be considered.
5. Conclusion
This contribution highlights several options to progress ARP test specifications. A “mix-and-match” approach to parameterising each ARP test configuration is proposed as a possible way forward to link test signals to the appropriate logical channels and multipath channel environment, resulting in a complete but not excessively complex basis for assessing ARP receivers.
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� This work could not be completed in time for GERAN#19.


� In one of the test cases, the 2nd interferer could be made an adjacent interferer, with an appropriately adjusted power level.


� The power spectrum and method of defining the additive noise component is under study in GERAN and so is marked TBD.
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