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1. Introduction
In RAN1 #109-e, there were agreements on benefits of ON-OFF information to control the behavior of NCRs and discussions on how ON-OFF information should be indicated from a donor gNB to NCRs as follows:
	Agreement
· ON-OFF information is beneficial and recommended for network-controlled repeater to control the behaviour of NCR-Fwd.
· FFS: Detailed mechanism of ON-OFF indication and determination
· FFS: explicit indication or implicit indication of ON-OFF information
· The following options can be considered to indicate ON-OFF information from gNB to NCR for controlling the behaviour of NCR-Fwd:
· Option 1: Explicit indication with on-off state (e.g., via dynamic or semi-static signalling) or on-off pattern (e.g., periodic/semi-static ON-OFF pattern or new DRX-like pattern for ON-OFF)
· Option 2: Implicit indication via the signalling for other information (e.g., beam, DL/UL configuration, or PC information)
· Note: This example does not imply that PC information is necessary or not.
· Other solutions (e.g., potential combination of explicit and implication solution) can be further discussed.
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In this contribution, we discuss our view on the explicit indication to enable ON-OFF switching management of NCR.
2. Discussion
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Figure 1: A comparison of power consumption of NCRs in terms of ON-OFF switching management
An NCR is required to perform several distinctive functions under the control of its donor gNB unlike a conventional RF repeater that simply forwards the received signal with power amplification. ON-OFF switching management is one of the key functionalities that an NCR is expected to be capable of in order not only to mitigate interference by avoiding the amplification of the unwanted signals but also to save power consumption by turning off an NCR and preventing unnecessary relaying operation. Figure 1 compares two cases of power consumption of NCRs in terms of ON-OFF switching management. As shown in Figure 1(a), if ON-OFF switching management is not supported, repeaters perform relaying operation although there is no UE to serve in coverage. Obviously, it is not power-efficient. On the other hand, as shown in Figure 1(b), the repeaters can be turned on or turned off depending on the existence of an UE in coverage via ON-OFF indication sent by the donor gNB. Therefore, undesirable power wastage can be prevented.  
Apart from other information such as beam, DL/UL configuration, or PC, ON-OFF indication itself is essential information to bring aforementioned benefits to NCR-deployed networks. Moreover, the benefits should not be limited to NCRs in FR2 nor FR1. Thus, explicit ON-OFF indication which is unconstrained to operating frequency range of NCRs is required.
Proposal 1: Support explicit ON-OFF indication.

An NCR should be turned on when an UE in its coverage has data to receive (or send) from (or to) its donor gNB, and accordingly the NCR should amplify-and-forward RF signals to the UE (or to the gNB). Otherwise, the NCR should be turned off. It implies that ON-OFF switching management should support all types of NR data scheduling including DCI-based dynamic scheduling and configured grant-based scheduling. Thus, it is required to specify explicit ON-OFF indication via both dynamic signalling and semi-static signalling.
Proposal 2: Support explicit ON-OFF indication via dynamic and semi-static signalling.
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Figure 2 An example of UE-NCR association mechanism via ON-OFF switching management
To achieve benefits from ON-OFF switching management, a donor gNB must be aware of whether a UE is or is not located in coverage of NCRs. To detect UEs in coverage of the NCRs and to associate those UEs with the NCRs, the donor gNB can configure NCRs with a periodic/semi-static ON-OFF pattern. In Figure 2, the two NCRs are configured with a periodic ON-OFF pattern in such way that both NCRs are turned off in the first time domain resource, and NCR 1 and NCR 2 are turned on in the second and third time domain resource, respectively. Then, by using CSI reports from the UE, the donor gNB can determine which NCR the UE is associated with.
Proposal 3: Support explicit ON-OFF indication with periodic/semi-static ON-OFF pattern.
Conclusion
The observations and proposals made in this contribution are summarized below.
Proposal 1: Support explicit ON-OFF indication.
Proposal 2: Support explicit ON-OFF indication via dynamic and semi-static signalling.
Proposal 3: Support explicit ON-OFF indication with periodic/semi-static ON-OFF pattern.
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