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Introduction

During the RAN4#99e meeting, a WF document[1] for repeater EVM agreed following:

	WF on EVM requirements

EVM may be declared, or declared from a set of limits or have a single limit. 

If there would be a set of limits, the set EVM limits are the same for DL and UL (except for low EVM levels associated with 256QAM). 

Whether the same declaration would be made for DL and UL is FFS. 

Whether EVM is directly associated to modulation orders is FFS. 
256 QAM needs further discussion.


In this contribution, we want to provided some further details.
Discussion 

As the central node between BS and UE, the EVM of the repeater will affect the total EVM of the NR system. Unlike BS/IAB, the repeater cannot regenerate the signal, but amplifies the signal and noise together, hence the repeater cannot improve the SNR like BS/UE. The consequence of amplifying noise is that the EVM of the network containing the repeater will increase. Therefore, the EVM requirement of the repeater should be stricter than BS/UE, to eliminate the impact of the introduction of repeaters on the total EVM. In addition, the minimum EVM requirement of the BS/UE is defined according to the modulation order. However, the repeater does not generate carriers, but only amplifies and forwards the signal. This means that the repeater neither knows the modulation of the signal nor modulates the signal. Therefore, the EVM requirement of the repeater should not be related to the modulation order.
Observation 1: The EVM requirement of the repeater should be stricter than BS/UE, and the EVM requirement of repeater should not be link to modulation order. 
Since the EVM repeater of repeater should not be link to modulation order, how to define repeater EVM need to be discussed. As mentioned above, the repeater neither knows the modulation of the signal nor modulates the signal, its EVM requirements cannot define a set of limits based on the modulation order. In fact,the EVM requirement of LTE repeater is 8%, which is the 64QAM requirement of BS. Considering that repeaters in the LTE era are mostly used for indoor coverage, this value can be considered reasonable. However, since the network complexity of the NR system has been greatly improved compared to LTE, the introduction of heterogeneous networks makes the interference encountered by the NR system much more complicated than LTE. In addition, many stakeholders are eager to support the outdoor coverage of NR repeater, this exacerbates the impact of NR repeater on the entire network. Therefore, the EVM requirement of NR repeater should be defined as a value less than 8%. 

Proposal 1: The EVM requirement of NR repeater should be defined as a value less than 8%. 

Moreover, For uplink EVM OTA test, the probe may receive the stimulus signal from UE and the amplified signal from repeater simultaneously, the EVM result of uplink may be inaccurate. How to ensure the OTA EVM test accuracy of uplink may need further evaluation.

Observation 2: The OTA EVM test accuracy of uplink may need further evaluation.
Conclusions
In this contribution, we shared some initial considerations on NR based repeater, the following proposals are made:

Observation 1: The EVM requirement of the repeater should be stricter than BS/UE, and the EVM requirement of repeater should not be link to modulation order. 

Proposal 1: The EVM requirement of NR repeater should be defined as a value less than 8%. 

Observation 2: The OTA EVM test accuracy of uplink need further evaluation.
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