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Introduction

During the RAN4#99e meeting, a WF document[1] for repeater RF conducted requirements and power related requirements agreed following:

	WF on conducted output power

Wait for the conclusion of class definition before defining DL and UL FR1 output power


Meanwhile, some progress has been made in the discussion of repeater class definition[2], the conclusion are captured 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


Therefore, in this contribution we would like to provide some further details about FR1 repeater Tx power limits.
Discussion 

During the previous meeting, the discussion on repeater class has drawn some conclusion, i.e. introduce at least two classes for both DL and UL, and class LA will be introduced, as a starting point. However, many stakeholders are eager to support the outdoor coverage scenarios. In fact, considering the different deployment scenarios of repeaters, the purpose of utilizing repeater can be divided into two types:

Removing blind spots or projecting the wireless coverage to a specific area (HST scenario)
Outdoor coverage with low cost 
Apparently, for the first scenario, the power limits defined by class LA are sufficient, as for outdoor coverage, the transmit power of the repeater is higher, and its power limits will be more restricted. For instance, the power limits of BS/IAB have been fully studied/discussed , and conducted tremendous coexistence simulations to ensure that it will not interfere with or inhibit other devices/systems. For repeater, while it is utilized for outdoor scenario, the coverage can be pretty closed to BS/IAB. It is reasonable to specify DL power limits for repeater to prevent the potential coexistence issues.
Observation 1: It is reasonable to specify DL power limits for FR1 repeater to prevent potential coexistence issues.
For uplink transmission, the situation may be more complicated. Considering that NR system will support flexible TDD switching, local BS could switch the transmission direction as needed. Typically, for TDD network, operators tend to utilize co-frequency mode to implement the network, which could obtain the higher availability of frequency spectrum. When there is no repeater in the network, BS will communicate with each other before initiate the flexible switching to avoid conflicts between UL and DL. However, since the BS cannot communicate with the repeater, the presence of the repeater may disrupt flexible TDD switching (assuming that the repeater can synchronize with the BS for flexible switching). For instance, assuming that the local BS decides to switch to uplink transmission (the repeater switches with it), for other co-frequency cells that are still in the downlink phase, this is a bit like a super UE suddenly appears(with high power UL transmission), which will cause strong interference. Therefore, the UL output power of the repeater should be limited, especially for outdoor coverage scenarios.

Observation 2: It is reasonable to specify UL power limits for FR1 repeater, the power limits of IAB could be taken as baseline.
Conclusions
In this contribution, we shared some initial considerations on NR based repeater, the following proposals are made:

Observation 1: It is reasonable to specify DL power limits for FR1 repeater to prevent potential coexistence issues.

Observation 2: It is reasonable to specify UL power limits for FR1 repeater, the power limits of IAB could be taken as baseline.
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