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Introduction
During the study item on repeaters, different companies have different understanding about the principal purpose of repeater power control and, as a consequence, whether or not power control should be specified or not. Due to the lack of consensus on the purpose of and the need for repeater power control, there is a note from the RAN#97e that power control aspect will be checked in RAN#98e [1].  Below, we present our views in the matter.
[bookmark: _Ref178064866]Discussion
Power control information was intended to be studied for the purpose of efficient interference management and had from the beginning of the study item a lower priority [2]. During the discussions, it was apparent that different companies have different understandings about the principal purpose of repeater power control and its potential implementation, ranging from gain control versus power control, dynamic and semi-static control, to improve versus balance signal power levels, via OAM, operator control, by the controlling gNB or by the repeater itself. We do not expect these differences to have changed and, considering the remaining WI time in RAN1 and the fact that other essential functionalities such as semi-static and dynamic beamforming and time resource configuration must be completed, we do not see the point in discussing such a controversial topic any further. It is not prudent to agree to power control without a clearly agreed objective. Power control for its own sake brings little value to the specification.
[bookmark: _Toc121166244]There was neither consensus on the purpose with power control in the SI, nor on the necessary signalling for repeater power control. Without consensus on that, further discussions are likely futile.
With respect to the repeater-Fwd, one may consider two different purposes for gain control, namely, compensating for the channel variations and interference management. In terms of network interference management, it is important note that the repeater is logically part of the gNB for all management purposes, i.e., the repeater is an extension of the gNB and will be under the control of the gNB, including any gNB interference management functionality. Related to this is that repeater interference management that is not supported by neighbouring gNBs will be of little value. Also, as a rule of thumb, a repeater is less complex and less capable than an gNB and there is typically no power control for interference management in the gNBs. Thus, it does not make sense to have gain control for interference management at the repeater, as it may risk the network functionality.
[bookmark: _Toc121166245]Repeater power control would imply functionality beyond that of a gNB. That is not the purpose with the ongoing WI and contradicts cost considerations.
Regarding the channel variation compensation, it is important to note that any repeater-Fwd gain control must not jeopardize the gNB’s ability to power control the UE. That is, it is critical to not implement repeater-Fwd gain control methods that may have a negative impact on the existing UE power control functionality, e.g., by operating on the same or similar time constants as the UE power control. Then, given the stationary, robust and controlled performance of the backhaul link, we believe that, even if required, the repeater-Fwd gain control is a matter of higher layer signalling (and therefore rather a RAN2/3 matter), e.g., OAM, where it should operate on a significantly longer time constant than that of UE power control.
[bookmark: _Toc121166246]Repeater-Fwd gain control to compensate for channel variations is a matter of higher layer signalling, e.g., OAM, performed on longer time scales to not interfere with UE power control.
RAN1 has agreed that the information to characterize supported physical beam of repeater-Fwd for access link is provided to the controlling gNB and to the repeater via OAM [3]. It is also reasonable to assume that repeater, OAM and operator (through proper deployment planning) have the best information about the conditions of occurrence, detection, and mitigation of interference and self-oscillations.
[bookmark: _Toc121166247]RAN1 has chosen the route of tight OAM integration for beam management which is also suitable to set/control repeater power preventing interference and repeater failure from self-oscillation.
RAN1 has confirmed the working assumption that in access link, a DL beam and an UL beam which are correspondent with each other have the same beam index [4]. This is enabled by assuming that a DL beam and an UL beam are correspondent. If power control would be different in the DL and UL directions, or worse if it would be dynamic and different per beam or UE, this correspondence cannot be assumed anymore. In this case, a UE served via a repeater would generally experience different, asymmetric UL and DL channel properties. The repeater is not transparent to the UE which is in violation of the objectives in the WID [1].
[bookmark: _Toc121166248]Repeater power control would mean that the WI requirement of repeaters being transparent to UEs is lost.
In principle, a gNB already has full control about power levels for its DL signal transmission. For UL transmissions by UEs, the gNB is also already in control of transmission power. An additional control of signal power for UL transmission by a repeater would only be on top of UE UL power control and can for that reason be considered as unnecessary.
[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc121166249]A gNB has already full control over DL and UL transmission power.
When discussing power control (and another features for repeaters), it is noted in the WID [1] that cost is a paramount parameter for the specification work. This is in order for repeaters to not only become a specification success but also a business success. With respect to this, there are two aspects that needs to be considered for network-controlled repeaters:
· Reducing repeater complexity, and thereby costs, allowing for plentiful deployment of repeaters, and
· Reducing gNB implementation efforts, allowing network vendors to inexpensively support repeaters.
Depending on what power control that would eventually be agreed, it may potentially have severe consequences for gNB support of repeaters in that repeater-specific behaviour would need to be introduced in many different parts of the gNB. For example, the gNB would need to take specific care to power control in its scheduler, depending on whether the scheduled UE was operating via a repeater or not, and potentially even in which slot the UE was scheduled. Another example is UL power control that would need to take into consideration any (and for RAN1 unforeseen) consequences of the agreed power control scheme. A third example is management of CSI-RS power offsets and associated to that, effects on UE channel state measurement/reporting and RRM, see e.g., IAB DL TX power control in TS 38.213 [5] and TS 38.214 [6]. All in all, this makes the gNB support for a repeater substantially more complex, involving many core areas of the gNB functionality and as a result reducing the attractiveness for supporting repeaters.
[bookmark: _Toc121166250]RAN1 greatly underestimates the implementation complexity of power control in the gNB, reducing the business case for network-controlled repeaters.
Based on the above, we make the following proposal:
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc121166251]Power control is excluded as an objective for network-controlled repeaters in Rel-18.
Conclusion
In the previous sections we made the following observations: 
Observation 1	There was neither consensus on the purpose with power control in the SI, nor on the necessary signalling for repeater power control. Without consensus on that, further discussions are likely futile.
Observation 2	Repeater power control would imply functionality beyond that of a gNB. That is not the purpose with the ongoing WI and contradicts cost considerations.
Observation 3	Repeater-Fwd gain control to compensate for channel variations is a matter of higher layer signalling, e.g., OAM, performed on longer time scales to not interfere with UE power control.
Observation 4	RAN1 has chosen the route of tight OAM integration for beam management which is also suitable to set/control repeater power preventing interference and repeater failure from self-oscillation.
Observation 5	Repeater power control would mean that the WI requirement of repeaters being transparent to UEs is lost.
Observation 6	A gNB has already full control over DL and UL transmission power.
Observation 7	RAN1 greatly underestimates the implementation complexity of power control in the gNB, reducing the business case for network-controlled repeaters.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Power control is excluded as an objective for network-controlled repeaters in Rel-18.
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