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Implementation of multicarrier receiver test for MCBTS
1 Introduction

A number of CRs [1, 2, 3 and 4] have been submitted to GERAN#49, containing proposals for multicarrier receiver tests. This document discusses the underlying principles, the considerations made to test effort vs. test coverage and finally a brief description of the proposed tests.

2 Principles
The performance of a multicarrier receiver shall be valid for a maximum number of wanted signals within a maximum supported RF bandwidth, on any wanted input signal. The receiver needs to be prepared to process maximum number of wanted signals at any time. The requirements and tests should reflect these assumptions.

Therefore a CR [1] to 45.005 has been provided to clarify that the requirements apply “…when the maximum number of supported useful, modulated input signals with equal power level is simultaneously received within the declared maximum RF bandwidth”

It is proposed to add a declaration for the MCR (multicarrier receiver), defining the supported number of wanted signals within the declared max bandwidth achieving stated performance. 
Since the requirements are only defined for RF parts and baseband together, and it is unknown if there are additional MCR or e.g. narrowband receiver units inside, multiple input signals are needed to assure multicarrier operation.  Further, since resources may be in pool configurable for different performance, resources to achieve the stated performance need to be allocated for the maximum number of wanted signals.

This principle should be used for all multicarrier receiver specific test cases.

3 Multicarrier receiver properties

For multicarrier receivers, a few properties are very different to single carrier operation and hence need specific testing.
3.1 RF Bandwidth

The RF BW is increased compared to single carrier mode. To verify linearity, dynamic range and filter performance of receiver chain the utilized RF BW in the tests should be maximized. Thus the highest and lowest frequency of the maximum supported RF BW should be tested simultaneously. To make sure that the attenuation of the RF cavity filters is considered, B and T should be included in the tests. This means that the test will have to be repeated to cover the whole relevant receive band.

3.2 Number of carriers

The number of active carriers is increased compared to single carrier mode. Ideally any multicarrier test should be performed with simultaneous performance recording of declared maximum number of carriers, which is seen as the only real proof that the declared parameters achieves stated performance for any carrier. However, signal generators and performance recording equipment are costly and in order to find a reasonable trade-off between test effort and test coverage two simultaneously tested carriers are proposed.
3.3 Receiver dynamic range
In single-carrier operation, a receiver is expected to process one signal at the time. This means that the dynamic range can be adjusted to the expected variations of a particular connection. In multicarrier operation, the dynamic range will need to be adapted to several connections simultaneously which may have a large spread of received signal strengths. Because of this, it is believed that most MCR needs to include automatic gain control, AGC, in one form or the other, in the RF parts.

It is therefore important to verify the dynamics of the multicarrier receiver by including a test case with modulated signals as interferers with a non-static interferer level, within the RF BW. A test with two active carriers is proposed to assure that the test is performed on a wideband receiver.
4 Proposal

When taking above considerations into account, the following is proposed
· To stress max RF BW, blocking test for multicarrier is expanded to have two wanted signals at the edges of the RF BW. The test should be repeated so that RF BW includes B, M and T. Out-of band test is centered around M and does not need to be repeated. Preliminary test in its present form for in-band frequencies are removed, since it would be difficult to decide on an interferer level applicable for any declaration as this level would be implementation dependent. Preliminary test for out-of-band frequencies is kept as is, but the specific interferer level is for further discussion due to the inconsistency of the current interferer level of the preliminary test (+10 dBm) to the blocking levels for co-sited equipment for MCBTS (+16 dBm).
· To stress action of AGC, AM suppression test is expanded for multicarrier to have two wanted signals. It is important that both the wanted signals and the interferer are within the RF BW, to not be aided by filtering.

· Receiver intermodulation test case is not expanded to multiple simultaneous carrier operation, since this test is primarily intended to stress the linearity of the amplifier which is not considered challenging for MCR. 
· Reference sensitivity testing is primarily aimed to stress baseband algorithms, and hence do not need a multicarrier extension. The only clarification needed is that resources to achieve the stated performance need to be allocated for the maximum number of wanted signals.
· Although adjacent channel interferers test for reference interference testing will challenge the dynamics of the receiver, reference interference testing is not included in the multicarrier extension in order limit testing complexity. The only clarification needed is that resources to achieve the stated performance need to be allocated for the maximum number of wanted signals.
Please see CRs [1, 2, 3 and 4] for details. 
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