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Introduction

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

	repeater classes (DL)
at least 2 classes as the baseline for at least FR1, also introduce for FR2 if there is any differentiation in DL related requirements between the scenarios/classes. If no requirement differentiation between scenarios, no need for FR2 downlink scenarios/classes.
[Local area/Pico deployment] shall be introduced, [Medium/Micro], [wide area/Macro] and /or [Home/Femto] are FFS.
repeater classes (UL)

at least 2 classes as the baseline for FR1, For FR2, introduce two classes, one class with maximum power limited by PC1 and the other without power limit
Class for [LA/Pico deployment] will be included, FFS for other class (FR1)
The same principle of how to define/differentiate class also apply for FR1 TDD UL
repeater types

Introduce types 1-C and 2-O, and further discuss if 1-H or 1-O is also needed or at least try to have some decision criteria for introduction of 1-H



In this contribution we would like to provide some further details.
Discussion 

Considering that the past meeting has agreed to introduce at least two class for both UL and DL, but whether the third class is needed still needs to be discussed. For FR1, the Local area/Pico deployment class has been agreed to be introduced. Obviously, LA/Pico class will be used for indoor-related environment. In fact, the deployment environment of repeaters is not limited to indoors, many stakeholders are eager to enhance outdoor coverage with low costs. For instance, railway scenes/highway scenes/rural scenes/mountainous areas, etc., are typical scenarios that might be covered by repeaters with lower cost than BS or IAB. In addition, without considering the cost factor, it is difficult to deploy a large number of optical fibers in some outdoor areas such as mountainous areas. Therefore, the scenario of deploying repeaters for outdoor coverage may needs to be discussed. 

However, unlike BS/IAB, repeater can not reschedule the time-frequency resource, and increasing the power of the repeater will cause interference to the donor BS. In fact, repeater will not increase the SNR of the signal from donor BS, conversely, the noise of the repeater itself will also be amplified and cause the noise level of BS to rise, which which is more obvious on high-power repeaters. In addition, repeaters that operating in high power level is more likely to produce severe IMD interference, which will also cause interference to the donor BS.
Observation 1: Many stakeholders are eager to enhance outdoor coverage with low costs, but the utilization of repeater may impact the network from multiple aspects.
Considering that devices operating in the FR2 frequency band have beam-forming capabilities by default, there is no limit to the maximum output power for wide-area class. However, most repeaters may not able to perform beam-forming toward UE, as described in WID[2]:

	It is assumed that the repeater does not perform adaptive beamforming towards the UE.


Therefore, repeaters operating in FR2 will not have the same interference management capabilities as the BS/IAB, so its maximum output power should be limited. For this consideration, a medium range class should be introduced for repeaters that provide outdoor coverage, and the maximum output power should be limited, the specific value may need further evaluation.
Proposal 1: Introduce Medium Range class for both FR1/FR2 repeater, and specify the maximum output power limits. The specific value may need further evaluation.

In addition, unlike BS/IAB, repeater do not have the capability to schedule the network, hence the theoretical analysis of its maximum output power may not be applicable, and it is a possible solution to determine the maximum power through simulation.
Conclusions
In this contribution, we shared some considerations on NR based repeater, the following proposals are made:

Observation 1: Many stakeholders are eager to enhance outdoor coverage with low costs, but the utilization of repeater may impact the network from multiple aspects.
Proposal 1: Introduce Medium Range class for both FR1/FR2 repeater, and specify the maximum output power limits. The specific value may need further evaluation.
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