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1 Introduction

In RAN#42 in Athens, CRs #60 for TS25.106 and #71 for TS25.143 (RP-080943), aligning the description of the spurious emission requirement for UTRA repeaters with the description of the spurious emission requirement for the E-UTRA repeaters, were approved. In RAN4#49bis in Ljubljana, R4-090020 [1] was presented, suggesting a reduction of  the number of tests needed for demonstrating conformance with the requirements for repeaters capable of supporting both UTRA signals and E-UTRA signals. There was not sufficient detail known about the test stimuli for the spurious testing in E-UTRA to reach agreement on a test stimulus applicable for both UTRA and E-UTRA spurious emission testing. This document aims to provide such information.
2 Background

As the E-UTRA repeater specifications have developed, it is now clear that it will be feasible to design repeaters capable of supporting both UTRA and E-UTRA signals in the same spectrum, to the benefit of repeater manufacturers as well as of repeater users. It is therefore of interest to look for parameters that can be subject to common testing and requirements..
3 Discussion
The repeater spurious emission testing is one of the most time consuming tests in the repeater test suite. It shall be tested at maximum gain setting without signal, with an input signal producing maximum output power, and with an input signal 10 dB above the input signal producing the maximum output power, for each RAT. A repeater capable of supporting UTRA and E-UTRA signals, would thus theoretically be subject to 6 tests in each link direction. For obvious reasons, the performance without a signal is the same for the UTRA test as for the E-UTRA tests, and hence, the number of tests is easily reduced to five per link direction, which is still a considerable amount of testing.

Since the test requirements are identical, the test with UTRA carrier at full output power and the corresponding test with E-UTRA carrier would seem to represent a similar opportunity to replace two tests by one. The same applies for the two tests with maximum + 10 input power. The way to do so would be to identify if one test signal corresponds to a less severe case than the other and then to use the latter.

The spurious emissions as described in e.g. clause 9 of TS36.143 [2] emanates from a number of effects, out of which some are signal dependent and some are not. The ones of concern here are the ones depending on the signal properties. Such effects tend to be a result of the non-linearity of the repeater transfer function (e.g. harmonics and intermodulation products). These effects generate higher spectral density spurious emission with higher spectral density signals used in the two signal tests (assuming identical signal power). They may also create more spurious emission with higher peak to average ratio.
The UTRA repeater tests use two UTRA carriers of a specified test model, as described in TS25.141 [3], clause 6.1.1.6.3, in the test if the repeater pass band allows it, otherwise one. 
The E-UTRA repeater test uses two E-UTRA carriers of 1.4 MHz bandwidth for the spurious emission testing. The signals are different in UL and DL, but using different time difference between the carriers, a near Gaussian CCDF is produced, as described in TS36.143 [2], Annex D.

Figures 1 to 3 demonstrates that the test stimuli are very similar in terms of CCDF, and thus of expected spurious emission generation if presented to identical DUT. It can however be noted that the E-UTRA test stimuli have higher spectral density (since the signal power is concentrated in 2.8 MHz BW) than the UTRA test stimulus (whith the signal power concentrated in 10 MHz BW), and that hence, the spectral density of the spurious emission produced with E-UTRA test stimuli can be expected to be higher than that of the UTRA test stimulus.
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Figure 1.
Power spectrum CCDF of two combined DL 1.4MHz E-TM1.1 shifted 21 symbol durations in time and 1.6 MHz, 3.6 MHz, 8,6 MHz and 13.6 MHz in centre frequency (yellow and gray traces) and AWGN (blue trace).The CCDF for a single E-TM1.1 5MHz is added for reference (red trace) This corresponds to repeater stimulus signal 2 in TS36.143, Annex D, used in the DL testing of Spurious emission of E-UTRA repeaters.
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Figure 2.
Power spectrum CCDF of two combined UL 1.4MHz reference measurement channel for 16QAM with full RB allocation and all zeroes payload shifted 4 symbol durations in time and 1.6 MHz, 3.6 MHz, 8.6 MHz and 13.6 MHz in centre frequency (yellow and gray traces) and AWGN (blue trace). This corresponds to repeater stimulus signal 1 in TS36.143, Annex D, used in the DL testing of Spurious emission of E-UTRA repeaters.
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Figure 3, Power spectrum CCDF of two combined UTRA TM1 64QAM 5MHz frequency spacing up to 60 MHz frequency spacing. The carriers are configured according to TS25.141 clause 6.1.1.6.3for multi-carrier testing. This corresponds to the test signal to be used in TS25.143 [4], spurious emission testing.
Hence it can be deducted that a passed spurious emission test performed with E-UTRA test stimuli would demonstrate conformance also to the spurious emission requirements also with UTRA test stimuli. 
It is suggested that in spurious emission testing of repeaters capable of UTRA and E-UTRA , the, only E-UTRA stimuli tests according to TS36.143 [2], shall be required to demonstrate conformance to the spurious emission requirements of both UTRA and E-UTRA.

This test set-up has the additional advantage of being supported by all E-UTRA and UTRA repeater passband bandwidths except 1.4 MHz, in which case, the test will have to be performed using only one carrier.
4 Conclusion

It is proposed that E-UTRA spurious emission testing also demonstrates UTRA spurious emission requirement conformance in repeaters capable of both UTRA and E-UTRA, and that thus spurious repeater testing using UTRA test stimuli shall not be required for such devices.
The amount of testing required for spurious emission of repeaters capable of both UTRA and E-UTRA will this way be the same as for a repeaters accommodating only one of the RATs.
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