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Introduction

One of the outstanding issues in the repeater E-UTRA specifications for repeaters is EVM. This document discusses some E-UTRA specific difficulties when it comes to repeater EVM, and proposes a way forward.
Background
In the UTRA repeater specifications, the basic approach in specifying the EVM requirements has been to apply the same requirements as those applicable to the BS. The measurement approach has been to apply an ideal signal (i.e. a signal considerably better than the test requirement) to the repeater in-port and measuring the EVM on the resulting signal at the repeater out-port.
E-UTRA complications
In E-UTRA, the access/modulation method in the DL differs from that in the UL, which has resulted in different EVM definitions and measurement methods for the UE and the BS. This corresponds to different definitions and measurement methods for the UL and DL. The approach of applying the BS requirement on the repeater is not automatically viable without concerns.

· Can the BS requirement applicable to the DL be applied to the UL using the different definition and test method, or is there a need for a recalculation of the UL requirements due to this?

· Can the DL access/modulation method be used for testing the UL requirements, allowing identical requirements and test methods for both UL and DL?

Should UE requirements apply for the repeater UL signal path? The reference to the BS performance was agreed on the initial proposal, and was based on the idea that the repeater is part of the infrastructure, but without discussing the system impact of different uplink requirements.
It should be noted that performance as such has not been a problem – repeaters tend to comply to the EVM requirements with some margin if properly designed. Hence the following discussion shall be viewed as a matter of standards and test philosophy rather than a matter of performance requirement fulfillment.

Discussion

The conformance specification should be designed so that the core requirements conformance can be verified using a minimum number of tests, and as much reduced test equipment set as possible in order to keep repeater costs as low as possible. This would suggest that an identical testing method for UL and DL is a preferable option.
The repeater has been modeled as a modulation/access method agnostic device basically filtering and amplifying the input signal in a controlled manner regardless of its properties. With similar UL and DL signals (and requirements) this has not been in conflict with the technology neutral requirement approach. However, with the introduction of different UL and DL signal characteristics, it cannot be presumed that a signal agnostic behavior will be technology neutral. This would suggest that specific test methods for UL and DL should be preferred.
There is however, no presently presented repeater technology requiring separate UL and DL test methods. This would suggest that repeater manufacturers in general would gain from being allowed to use identical test methods for the UL and DL.

It is clear that both using identical testing methods and requirements in UL and DL, and using the intended signal types in the respective link for tests and requirements has its advantages.
Proposition

Using the same requirement and test signal in both UL and DL is a readily available option given that signal agnostic behaviour can be presumed in the repeater. Although it cannot be known by the tester that this presumption is valid, it seems reasonable to expect that the repeater vendor has appropriate knowledge in the issue. Hence it is a feasible way forward that the repeater manufacturer shall declare whether DL signal types can be used for UL in-band testing. Assuming that the DL EVM requirement can be the reference, the same requirement can be applied to the UL if the option of using OFDMA signals in the UL EVM testing is employed.
If testing with different signal types shall apply, it is needed to verify that the test requirements correspond to the same performance requirement (and, if not, to introduce the necessary conversion factor).
The UL requirement for either method shall be met if testing with DL signals can be used according to the manufacturer declaration.

This proposition offers an immediate way to introduce EVM requirements in the E-UTRA repeater specifications,  that can be applicable to all known repeater designs. It also offers the possibility to accommodate future (unknown) repeater designs which may not be input signal agnostic.
Conclusions

The following propositions are made:

· DL signals shall be used for DL EVM testing 
· The manufacturer shall declare whether DL signal types may be used for UL EVM testing, or whether UL signal types must be used for UL EVM testing.
· It is proposed that a conversion between UL signal type testing and DL signal type testing is introduced in the repeater specifications (This can be omitted if the conversion factor is 1).

· Repeaters which can be tested with DL signal types in the UL path shall also conform to the corresponding requirements if tested with UL signal types.
