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1 Introduction
In RAN #98 meeting, NR NCR WI was approved and it’s EMC requirements are also asked to be studied and specified. The study of EMC will start from RAN4#106bis April, 2023 and completed Perf part in RAN#104 June, 2024.
2 Discussions
2.1 Introduction of NR NCR.
According from TR 38.867[1] technical report for NR network-controlled repeaters, some NCR information is listed below.
[bookmark: _Toc114478051]5	Modelling of network-controlled repeater
The Network-controlled repeater is modelled as Figure 5-1, which includes the NCR-MT and NCR-Fwd. 
The NCR-MT is defined as a function 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 C-link is based on NR Uu interface.
The NCR-Fwd is defined as a function entity to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link. The behavior of the NCR-Fwd will be controlled according to the received side control information from gNB. 
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Figure 5-1: Conceptual model of network-controlled repeater
Additionally, at least one of the NCR-MT's carrier(s) should operate in the frequency band forwarded by the NCR-Fwd. And the NCR-MT and NCR-Fwd operating in the same frequency band is prioritized for the study.
As baseline, same large-scale properties of the channel, i.e., channel properties in Type-A and Type-D (if applicable), are expected to be experienced by C-link and backhaul link (at least when the NCR-MT and NCR-Fwd are operating in same frequency band). 
For the transmission/reception of C-link and backhaul link by NCR,
-	The DL of C-link and DL of backhaul link can be performed simultaneously or in TDM way
-	The UL of C-link and UL of backhaul link can be performed in TDM way.
The multiplexing is under the control of gNB with consideration for NCR capability and simultaneous transmission of the UL of C-link and UL of backhaul link is also subject to NCR capability
According from the TR above some observations are made below:
Observation 1: Network-controlled repeater can be classified to NCR-MT and NCR-Fwd.
Observation 2: The function of NCR-MT is to communicate with gNB via Control link (C-link) to enable exchange of control information.
Observation 3: The function of NCR-Fwd is to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link.
Observation 4: From Figure 5-1 above, control link is to communicate gNB and NCR-MT; Backhaul link and access link is to communicate gNB, NCR-Fwd and UE.
According from observations above, NCR-MT and NCR-Fwd should be considered separately in NCR EMC requirement.
Proposal 1: NCR-MT and NCR-Fwd should be considered separately in NCR EMC requirement due to the different role they played in NCR communication link.
For NR repeater, the EMC test applies on both UL and DL. However this would not suitable for network-controlled repeater. NCR-MT that only communicate with gNB does not have a complete UL and DL chain. Transmitter and receiver requirement should be defined instead for NCR-MT.
Proposal 2: NCR-MT that only communicate with gNB should define transmitter and receiver EMC requirements instead of UL and DL requirements.
However NCR-Fwd that communicate with both gNB and UE has backaul link and access link. This two link will build a complete communication link. Therefore NCR-Fwd that behaves similar with NR repeater can reuse the UL and DL requirements from NR repeater.
Proposal 3: NCR-Fwd that communicate with both gNB and UE should define UL and DL EMC requirement.

2.2 Core part and performance part of NCR
The core part of NCR could be similar with tradition NR repeater, which is already defined in TS38.114[2]. This is because there is almost no difference in use case between network-controlled repeater and tradition NR repeater. 
Proposal 4: For NCR EMC core part, reuse the immunity test requirements in NR repeater and make some adaptable changes for Network-Controlled repeater. FFS on the NCR adaptable changes.
The Perf part of NCR will have much difference with NR repeater. The new test setup and performance criteria should be introduced for NCR. 
Proposal 5: In performance part, the NCR test setup and performance criteria would be different with NR repeater, which requires FFS.

3 Conclusion
[bookmark: OLE_LINK1]In this paper, we first list some information for NR network controlled repeater from TR38.867[1] and then compare its core part and perf part with NR repeater. The conclusions are shown below: 
Observation 1: Network-controlled repeater can be classified to NCR-MT and NCR-Fwd.
Observation 2: The function of NCR-MT is to communicate with gNB via Control link (C-link) to enable exchange of control information.
Observation 3: The function of NCR-Fwd is to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link.
[bookmark: _GoBack]Observation 4: From Figure 5-1 above, control link is to communicate gNB and NCR-MT; Backhaul link and access link is to communicate gNB, NCR-Fwd and UE.
Proposal 1: NCR-MT and NCR-Fwd should be considered separately in NCR EMC requirement due to the different role they played in NCR communication link.
Proposal 2: NCR-MT that only communicate with gNB should define transmitter and receiver EMC requirements instead of UL and DL requirements.
Proposal 3: NCR-Fwd that communicate with both gNB and UE should define UL and DL EMC requirement.
Proposal 4: For NCR EMC core part, reuse the immunity test requirements in NR repeater and make some adaptable changes for Network-Controlled repeater. FFS on the NCR adaptable changes.
Proposal 5: In performance part, the NCR test setup and performance criteria would be different with NR repeater, which requires FFS.
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