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1. Introduction
Defining radiated power related requirements are essential to specify the OTA requirements of NR repeaters. In [1], it is proposed to use the LTE repeater like power control approach including automatic level control; however, the parameters related to output power introduced for FR2 NR repeaters are different, and hence cannot be used at least for FR2. In [2] and [3], it is suggested to set a maximum output power level (as conducted requirement and as radiated requirement) for the repeaters, but still avoiding harmful interference for neighboring cells. Note that there is no direct power control method for current TDD repeaters [4]. In [5], proposed to follow BS approach and reuse BS requirements as NR FR2 repeater power requirements. 
In WF [6], it is proposed to discuss conducted and radiated transmit power related requirements. In this contribution, we provide further insights into radiated power control related details for NR repeater.   
1. Discussion
For LTE FDD repeaters, the maximum output power of a repeater is defined as the mean power level per carrier measured at the antenna connector for a specified reference condition [4]. 
Observation 1: Unlike the LTE repeaters, defining Rated beam EIRP level and rated carrier TRP output power is essential for specifying radiated requirements for NR repeaters.
For BS and IAB, the rated beam EIRP level is defined as a measure of radiated transmit power, and total radiated power (TRP) is defined as a measure of total output power. Generally, the EIRP is used in defining directional requirements such as the OTA coverage range, by incorporating the antenna gains. Furthermore, the EIRP will provide a measure of power towards a specific direction, and thus does not indicate the total amount of interference in the network. While the TRP can be used, regardless of the specific node implementation, to measure the total interference generated by the BS/IAB, and thus used for defining total unwanted emissions. For NR repeaters also, both these parameters are essential.
[bookmark: _Ref67500617]Proposal 1: For FR2 NR repeaters both rated beam EIRP level and rated carrier TRP output power, during ON period, need to be considered. 
[bookmark: _Ref67500621]Proposal 2: Rated beam EIRP level and rated carrier TRP output power may be declared by the manufacturers, similar to BS and IAB. However, it needs to be checked whether the minimum requirements defined for rated beam EIRP level and rated carrier TRP output power of the BS and IAB are still applicable for NR repeaters as well. 
Defining classes and types of NR repeaters help to well organize the RF requirements. Accordingly, both rated beam EIRP level and rated carrier TRP output power of NR repeaters can be declared based on the type and class of the repeater.
[bookmark: _Ref67500672]Observation 1: Depending on the type and class of the NR repeater, the minimum requirements can be slightly differed. 
Power control has not been considered for LTE repeaters. It may not be necessary and could be also challenging to have a fast-active power control mechanism for NR repeaters, due to the lack of control signalling channel from the gNodeB. 
[bookmark: _Ref67500625]Proposal 3: For NR repeaters, power control will indirectly take place by imposing a maximum power limit in both gNodeB – Repeater (backhaul) link and Repeater – UE (access) link . 
As analysed in IAB, it is essential to guarantee efficient coexistence at present of an NR repeater also. Efficient coexistence is mainly guaranteed by reducing the power leakage in adjacent bands via power controlling. Defining classes and types for repeaters is also an indirect way of controlling power. However, for particular classes and types the upper limits of the maximum rated carrier TRP output power is not defined, e.g., wide area IAB-DU type 1-O and IAB-MT type 1-O. In case of IAB, although the upper limit of the transmission power of some classes and types are unbounded, the existing power control mechanisms help to control the power of IAB-MTs.
[bookmark: _Ref67489395][bookmark: _Ref67500627]Proposal 4: If the class and type definitions of the IAB is followed for NR repeaters, some class and type combinations do not define an upper limit of the rated carrier TRP output power. This is not an issue for IABs as there exists a method to control the output power. For NR repeaters, it must be discussed how to handle such a scenario. 
One step towards the Proposal 4, is to define the use cases of repeaters as proposed in [7] so that then it is clear whether an upper bound for the undefined cases are needed or not, specifically for NR repeaters.
Generally, automatic gain control (AGC) allows the adjustment of variations in the RF signals to maintain a relatively stable state. For repeater backhaul link, it could be expected that the variation of RF signals is relatively small, and hence AGC may not be needed. On the other hand, the signals received from the UEs in the access link could be in different level, and hence the dynamic range could be larger. However, the dynamic range of the access link also could be achieved (i.e., RF signals in the access link also could be maintain in a stable level) by using implementation specific approach in the repeater. Furthermore, as the minimum requirements are defined to maintain the output power levels, it will also help to regulate the output power level within the agreed range, even with the absence of an AGC mechanism.
However, it is reasonable to indirectly require automatic gain control to take place when input signal levels increase above a implementation specific level by requiring to meet both output power and emission requirements when high input power is present.
[bookmark: _Ref67500682]Observation 2: Automatic gain controlling may not need to be specified for repeater; the same functionality could be obtained by using an implementation specific approach. AGC in only needed in context of limiting maximum output power and  unwanted emissions with high-power input signal.
[bookmark: _Ref67558562]Observation 3: The dynamic ranges of the NR repeater access and backhaul links could vary depending on the deployment scenario. 
[bookmark: _Ref67558576]Proposal 5: Dynamic range of the NR repeater backhaul and access links must be defined based on the class and type of the repeaters. 
2. Conclusion
In this contribution, we discuss radiated transmit power related requirements for NR repeaters. We specifically focused on transmit power declaration and power control related details. We have made following observations and proposals:
Proposal 1: For FR2 NR repeaters both rated beam EIRP level and rated carrier TRP output power, during ON period, need to be considered.
Proposal 2: Rated beam EIRP level and rated carrier TRP output power may be declared by the manufacturers, similar to BS and IAB. However, it needs to be checked whether the minimum requirements defined for rated beam EIRP level and rated carrier TRP output power of the BS and IAB are still applicable for NR repeaters as well.
Observation 1: Depending on the type and class of the NR repeater, the minimum requirements can be slightly differed.
Proposal 3: For NR repeaters, power control can be done by imposing a maximum power limit in both gNodeB – Repeater (backhaul) link and Repeater – UE (access) link.
Proposal 4: If the class and type definitions of the IAB is followed for NR repeaters, some class and type combinations do not define an upper limit of the rated carrier TRP output power. This is not an issue for IABs as there exists a method to control the output power. For NR repeaters, it must be discussed how to handle such a scenario.
Observation 2: Automatic gain controlling may not need to be specified for repeater; the same functionality could be obtained by using an implementation specific approach. AGC in only needed in context of limiting maximum output power and  unwanted emissions with high-power input signal.
Observation 3: The dynamic ranges of the NR repeater access and backhaul links could vary depending on the deployment scenario.
Proposal 5: Dynamic range of the NR repeater backhaul and access links must be defined based on the class and type of the repeaters.
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