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Proposal for multicarrier receiver tests in MCBTS
1  Introduction

Up to now, multicarrier receivers used in the MCBTS class are tested with one wanted carrier only (see [1]). This leaves the freedom to use different receiver configurations during the qualification and in the field operation. Since a few GERAN meetings, there is a discussion how receiver tests with multiple carriers should be performed and especially how many carriers should be applied for the measurements. The present paper aims to give a proposal for meaningful multicarrier tests with reasonable effort.
2  Discussion
2.1 Existing proposal for multicarrier receiver tests
In a telephone conference for multicarrier receiver tests on May 9th 2011, a proposal was made by Ericsson to test the multicarrier receiver with “the maximum supported number of wanted signals or four, whichever is less… The performances of the wanted signals are recorded simultaneously”. This approach is seen as an alignment with what was defined in 3GPP RAN4 for single-RAT multicarrier receiver tests.
2.2 Alcatel-Lucent’s comments on the proposed multicarrier receiver tests
In general, we believe that the four carrier measurement will not lead to any additional information compared with a two carrier measurement, as it was already discussed at the GERAN# 49 meeting. But in case that GERAN WG1 sees a need to carry out multicarrier receiver tests with more than two carriers, we recognise some weaknesses in the current proposal:
· Typical multicarrier receivers in MCBTS may support more than four carriers. With the proposed test, the performance in case of receiving the maximum number of carriers is still not really proven.
· On the other side, the effort needed regarding the test equipment is very high: While test devices for UMTS and LTE are already designed to support several carriers simultaneously, the situation is different in GSM where existing test equipment typically supports one carrier only. As a consequence, in order to generate the wanted four carrier signal, four single test mobiles would have to be used per test site and their signals would have to be combined in the RF domain with the additional usage of amplifiers and filters. This is not only very costly due to the high number of devices but will also create problems to ensure the needed purity of the test signal. Such problems could occur due to over-coupling of the signals leading to unwanted intermodulation products etc. An alternative would be to wait until test equipment vendors offer dedicated signal generators. But in both cases, a significant time delay has to be expected until the multicarrier tests can be performed. This in turn would lead to a time delay in the qualification of new MCBTS equipment, resulting in disadvantages for network operators.
· We furthermore see the targeted alignment with what was defined in 3GPP RAN4 for single-RAT multicarrier receiver tests as a rather “weak argument” to accept the disadvantages mentioned above. It should be taken into account that the available test equipment is very different for the different standards. Furthermore, it is generally questionable if such an alignment is really necessary and feasible at all. For example, on the transmitter side, in the UTRA and E-UTRA specifications, there are ACP tests which are not carried out in the GSM standard.
2.3 Alcatel-Lucent’s proposal for multicarrier receiver tests

Compared to the existing proposal, we suggest to change
· the number of carriers to be tested to the “maximum supported number of wanted carriers, as declared by the manufacturer”. This will ensure that the situation where the receiver has to deal with the highest number of carriers is really captured in the tests.
· the principle of generating and evaluating the multicarrier test signal: “The performances achieved in two of the wanted carriers are recorded simultaneously. This test shall be done on the same timeslot. The remaining carriers shall be generated with dummy bursts on the same timeslot to demonstrate the activity of the receiver in these channels.” This will ensure that
·  on one side no special arrangement (e.g. narrowband filter) can be used during the test,
·  but on the other side cheaper and available test equipment can be used,

·  less combiner, filter and amplifier stages are needed leading to less problems with the signal purity.
· the execution of the test: “The test will be repeated until the performances of all carriers are captured”.

3  Summary
The present paper describes why we see the existing proposal for multicarrier receiver tests in MCBTS as suboptimal regarding the informative value and the equipment effort. Furthermore, proposals are given in order to optimize these tests. With the combination of simultaneous (always two carriers recorded at the same time) and sequential testing (all carriers are captured in the end), the optimal relation between informative value and equipment effort is ensured.
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