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Introduction
In previous RAN4#104bise meeting, it was raised that definition of Repeater EVM is not the same as other EVM and current definition is not feasible. This contribution is to provide background and proposal on this issue. 
Discussion
EVM is very well defined and well known measurement, and already available in many measurement equipment. It is defined as difference between “ideal” and “measured” (excerpt from TS38.104);
The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization.

Also, for further detail, ideal signal is defined as (in EVM annex);

 is the ideal signal reconstructed by the measurement equipment in accordance with relevant Tx models,
 
On the other hand, current text from TS38.106 clause 6.6.1 DL EVM
[bookmark: _Hlk95332295]The Error Vector Magnitude (EVM) is a measure of the difference between the symbols provided at the input of repeater and the measured signal symbols at the output of the repeater after the equalization by the measurement equipment. This difference is called the error vector. Details about how the EVM is determined are specified in TS 38.104 [2] Annex B for FR1. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.

This text re-defines meaning of “Error Vector Magnitude (EVM)” differently as difference between “input” and output. While this text also says detail is defined in TS36.104 Annex which is to see difference between “ideal” and measured, this text itself is self-conflicting. And measuring difference between input and output is not feasible. 

Observation1; current EVM text in TS38.106 is self-conflicting and seeing difference between input and output is not EVM. 
Observation 2; current EVM text in TS38.106 and TS38.115 is not feasible, Test Equipment can’t measure difference between input symbol and output symbols.

Our understanding of intention of current TS38.106 EVM text is to remove EVM contribution of input signal from measured EVM of output signal.
Proposal 1:
· Modify TS30.106 core text to say, “repeater specific EVM” as to see difference between input and output of repeater. And call repeater specific EVM as “Repeater EVM” or “EVM for Repeater”. This makes difference between usual EVM and Repater EVM.
Propsal 2:
· For actual measurement in conformance TS38.115, use usual EVM as method. If necessary, adjust result with MU considering possible input signal (EVM) is part of MU. Also, if necessary adjust MU value. 


[bookmark: _Toc21102695][bookmark: _Toc29810544][bookmark: _Toc36635896][bookmark: _Toc37272842][bookmark: _Toc45885919][bookmark: _Toc53183025][bookmark: _Toc58915692][bookmark: _Toc58917873][bookmark: _Toc66693742][bookmark: _Toc74915694][bookmark: _Toc76114319][bookmark: _Toc76544205][bookmark: _Toc82536327][bookmark: _Toc89952620][bookmark: _Toc98766436][bookmark: _Toc99702799][bookmark: _Toc106206585][bookmark: _Toc115080587]TP
TP for TS38.106
6.6.1	Downlink Repeater Error vector magnitude
6.6.1.1	General
The Repeater Error Vector Magnitude (EVM) is a measure of the difference between the symbols provided at the input of repeater and the measured signal symbols at the output of the repeater after the equalization by the measurement equipment. This difference is called the error vector for repeater. Details about how the EVM is determined are specified in TS 38.104 [2] Annex B for FR1. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.


For TS38.115-1, and 115-2, proposal is to do the same modification as above.

Conclusion
Observation1; current EVM text in TS38.106 is self-conflicting and seeing difference between input and output is not EVM. 
Observation 2; current EVM text in TS38.106 and TS38.115 is not feasible, Test Equipment can’t measure difference between input symbol and output symbols.

Proposal 1:
· Modify TS30.106 core text to say, “repeater specific EVM” as to see difference between input and output of repeater. And call repeater specific EVM as “Repeater EVM” or “EVM for Repeater”. This makes difference between usual EVM and Repater EVM.
Propsal 2:
· For actual measurement in conformance TS38.115, use usual EVM as method. If necessary, adjust result with MU considering possible input signal (EVM) is part of MU. Also, if necessary adjust MU value. 
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