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1 Introduction
The following is concluded in TR 38.867 for the study on NR network-controlled repeater (NCR).
	RAN1 has studied the side control information for NCR with corresponding signalling (including its configuration). The SI phase is completed in RAN1 and the following are recommended to be specified as part of Rel-18 NCR WI from RAN1’s perspective:
· Beam information as side control information
· ON-OFF information as side control information
· UL-DL TDD configuration and NCR’s behaviour over flexible symbols.
Based on RAN3 analysis, the 4 candidate solutions may be further discussed in the potential WI phase with inputs from SA3 and SA5. With the captured content in TR38.867, RAN3 believe the SI phase is completed. 
Based on RAN2 analysis, early identification (via Msg1 or Msg3) for NCR is not needed. From security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3 in potential WI. With the captured content in TR38.867, RAN2 believe the SI phase is completed. Down selection of all captured solutions may take place in potential WI phase based on the feedback from other groups.


Based on the conclusion and observations in the TR, an NCR can be considered as a new network entity which is different from IAB, LTE relay, and RF repeater. With the capability of connecting to the gNB and receiving side control information, NCR can be considered as a remote radio unit controlled by the network. The key part of controlling is the beam control of the NCR access link to adapt to UE mobility and coverage situations. Without beam steering and adaptation at NCR, the only way to amplify and forward would be using a wide beam or fixed beam. However, this has limitations to maximize beam gain and also extend the repeater’s distance coverage. While a narrow and high beam gain achieves higher SNR gain of the access link, eventually, the narrow beam would limit the coverage area of the beam. If the repeater has the capability of beam steering, this can help to increase the benefit of narrow beam naturally. This means that, NCR should be designed as a low-capability device and this would reduce the cost of NCR compared to IAB and other entities. In this regard, the normative work should focus on the signaling of side control information and its configuration, and identification/authorization. Other features should be considered a low priority.

2 Consideration of NCR in Rel-18
When looking at an existing conventional RF repeater including an LTE TDD RF repeater, it is not necessary to operate a beam or other features from the network, and operation can be handled by operators. As a result, coverage extension can be available using an existing RF repeater in FR1 with manual configuration. From that point of view, we believe the case of FR2 with beam indication is the most important use case for why NCR is needed. In the case of a repeater operating in FR2, the existing RF repeater can be divided into two types. One is outdoor-to-outdoor and the other is outdoor-to-indoor. In the former case, an NCR can compensate for insufficient coverage due to a building or another obstacle, and in the latter case, an NCR can compensate for high attenuation occurring in glass or windows from outdoor to indoor propagation. Considering the configuration of the TDD deployed now, it is reasonable that all links (C, backhaul, and access link in [1]) generated through the NCR have the same band and the same TDD UL-DL configuration.
For authorization/identification of NCR, RAN2 and RAN3 identified four different solutions based to a varying degree on legacy procedures: Quasi UE-based, OAM-based, IAB-like, and V2X-like solutions. Together with SA3 and SA5’s feedback on the security aspect and requirements, down selection and related procedures should be considered in the normative phase.

3 WID Objectives
Considering WGs’ discussion and available time for the remaining Rel-18 schedule, we proposed to focus on the following objectives for the normative work on the network-controlled repeater.
Proposal: consider the following as the work scope of NCR WI
	The work on NR network-controlled repeaters is to focus on the following:
· NCR operating in FR2 only;
· For extension of network coverage for outdoor and O2I scenarios;
· Single-hop, stationary NCR only;
· Same TDD configuration for C-link, backhaul link, and access link;
· Same frequency band for NCR-MT and NCR-Fwd.
Note1: Network-controlled repeaters are transparent to UEs and can maintain the gNB-repeater link and repeater-UE link simultaneously.
Specify PHY mechanisms/behaviors of NCR, including new side control information [RAN1]
· Both semi-static and dynamic beam information for access link in symbol level granularity as side control information
· ON-OFF information in slot level granularity as side control information
· Beam determination for backhaul link using pre-defined rule 
· NCR’s behavior over flexible symbols
Specify the signaling and configuration to support PHY mechanisms/behaviors of NCR [RAN1, RAN2]
· Specify L1/L2 signaling corresponding to side control information from gNB to NCR;
· Support HARQ-ACK feedback corresponding to side control information above from NCR to gNB.
Note2: RAN1 to select the frequency-domain granularity of the side control information.
Specify the related signaling for supporting NCR authorization/validation procedure after down-selecting NCR authorization/validation procedure [RAN2/3]
Note3: Coordination with SA3 and SA5 may be needed.



4 Conclusion
This contribution presents key considerations on the objectives of NR NCR in Rel-18. We made a WID proposal in Section 3.
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