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1. Introduction
The WID for NR network-controlled repeaters (NCR) was agreed in RAN 97-e [1]. This work item is a RAN1-led item, and the impacts are on RAN1, RAN2, RAN3, and RAN4 working groups. In terms of RAN4 area in [1] it has been agreed to study and specify the RF and EMC requirements of NCR in RAN4 if necessary. Additionally, two notes were added as follows: 
· Note 1: The existing requirements defined in RAN4 can be reused if applicable.
· Note 2: The work in RAN4 for beam related is expected to start on FR2 first.
In this contribution, by observing TR 38.867 [2] and RAN1 #110 agreements [3], we provide some general guidelines to start the RF-core requirement discussion for core specification for NR NCR.  
2. Discussion
Rel.18 NCR is an enhanced version of the Rel.17 RF repeater, which core part is already finished and published as TS 38.106, and conformance part is on the final stage with goal to finalize conducted and radiated repeater conformance test specifications TS 38.115-1 and TS 38.115-2, respectively, due by RAN#97 meeting. Compared to Rel.17 NR Repeaters, Rel.18 NCR is provided with some additional control information (termed as side control information) by the network to perform amplify-and-forward operation in a more efficient manner [1]. By providing the side control information, it is expected to reduce unnecessary noise amplification, improve spatial diversity by enabling adaptive beamformed operation, etc. The working assumptions are similar to that of in Rel.17 WID. Based on the objective assigned for RAN4 studies in the WID, it should be noted that for beamforming related aspects, RAN4 RF-core specification work can be started with radiated requirements (see Note 2 above).
Observation 1: NR NCR RF-core requirement specification can be started with both conducted and radiated requirements. However, beam related requirements to be started by specifying the radiated requirements first. 
A conceptual model of a network-controlled repeater is shown below [2].
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	[bookmark: _Ref115092528]Figure 1: Conceptual model of a Network-controlled repeater [2].



The NCR consists of two entities. The NCR-MT is defined as a functional entity to communicate with a gNB via a Control link (C-link) to enable exchange of control information (e.g., side control information at least for the control of NCR-Fwd). The NCR-Fwd is defined as a functional entity to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link. The behaviour of the NCR-Fwd will be controlled according to the received side control information from gNB [2]. Furthermore, it has been agreed that at least one of the NCR-MT’s carrier(s) should operate in the frequency band forwarded by the NCR-Fwd. And NCR-MT and NCR-Fwd operating in the same frequency band is prioritized for the study [2]. Thus, compared to the basic RF repeater studied in Rel.17, one main difference in the NCR is the existence of NCR-MT (mobile termination part) of it.
Observation 2: Compared to the Rel.17 repeater one of the main differences in the Rel.18 NCR is the existence of the NCR-MT in the NCR. 
By observing the recent RAN1#110 meeting agreements [3], it can be seen that there are certain aspects of NCR-MT that need to be studied further during the normative WI phase. For example, some of the NCR-MT capabilities, whether the NCR-MT shares the same RIB as the NCR-Fwd, etc. Thus, it would be beneficial to know such information and agreements from RAN1 to precisely understand the work scope and details of the RAN4 RF-core specification.  
Proposal 1: RAN4 must be aware of the RAN1 agreements about the NCR that would impact the RAN4 RF-core requirements. 
As mentioned in the NR NCR WID [1], there will not be separate specifications for NR NCR RF-core requirements and EMC requirements. 
Observation 3: NR NCR RF-core requirements will be specified in TS 38.106 NR repeater radio transmission and reception, and EMC requirements will be specified in TS 38.114 NR Repeaters Electro Magnetic Compatibility (EMC).

3. Conclusion
In this contribution, we have provided some general guidelines about how to start the NR NCR RAN4 RF-core specification work. We have made following observations and proposal:
Observation 1: NR NCR RF-core requirement specification can be started with both conducted and radiated requirements. However, beam related requirements to be started by specifying the radiated requirements first. 
Observation 2: Compared to the Rel.17 repeater one of the main differences in the Rel.18 NCR is the existence of the NCR-MT in the NCR. 
Proposal 1: RAN4 must be aware of the RAN1 agreements about the NCR that would impact the RAN4 RF-core requirements. 
Observation 3: NR NCR RF-core requirements will be specified in TS 38.106 NR repeater radio transmission and reception, and EMC requirements will be specified in TS 38.114 NR Repeaters Electro Magnetic Compatibility (EMC).
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