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1. Background
RAN WGs concluded discussion of the study on network-controlled repeater, which was initiated with the following scope.
 During the discussion in RAN1#110, the following agreement has been reached as the conclusion in TR:[bookmark: _Hlk89819652] The study on NR network-controlled repeaters is to focus on the following scenarios and assumptions:
· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands, while during the study FR2 deployments may be prioritized for both outdoor and O2I scenarios.
· For only single hop stationary network-controlled repeaters
· Network-controlled repeaters are transparent to UEs
· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
NOTE1: Cost efficiency is a key consideration point for network-controlled repeaters.

Study and identify which side control information below is necessary for network-controlled repeaters including assumption of max transmission power [RAN1]
· Beamforming information
· Timing information to align transmission / reception boundaries of network-controlled repeater
· Information on UL-DL TDD configuration
· ON-OFF information for efficient interference management and improved energy efficiency
· Power control information for efficient interference management (as the 2nd priority)
Study and identify L1/L2 signaling (including its configuration) to carry the side control information [RAN1]

Study the following aspects of network-controlled repeater management
· Identification and authorization of network-controlled repeaters [RAN2, RAN3]
NOTE2: Coordination with SA3 may be needed.



Agreement
The following TP is agreed as the conclusion for the TR on NWC repeater for RAN1.
	[bookmark: _Hlk112939306]RAN1 has studied the side control information for NCR with corresponding signalling (including its configuration). 
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.



In addition to the above consensus, there were some topics companies may have different views: gain control and cost analysis. In this paper, we review the discussion in the SI and observe appropriate scope for the WI phase.


2. Observation of the discussion status in SI phase
 In the SI phase in RAN WGs, according to the scope description, various aspects have been discussed. 

Side control information and signaling
As candidate information for controlling Network-Controlled Repeater (NCR), the following information has been studied:
· Beamforming information
· Timing information to align transmission / reception boundaries of network-controlled repeater
· Information on UL-DL TDD configuration
· ON-OFF information for efficient interference management and improved energy efficiency
· Power control information for efficient interference management (as the 2nd priority)

Regarding beamforming information, effectiveness has been shown both for FR1 and FR2 from companies’ evaluation results [1]. Based on the evaluation results, we consider beamforming information should be available both for FR1 and FR2.

Proposal 1: As side control information, beamforming information should be specified in WI phase, both for FR1 and FR2.

 Regarding timing information, it is concluded that existing UE mechanism is sufficient to acquire synchronization. RAN1 agreed that there was no necessity to specify additional side control information for timing information. Hence, we don’t recommend the timing information for side control information.

 Regarding UL-DL TDD configuration, it is basically agreed for specifying. However, companies have different views about detailed operation in flexible symbols, depending on the assumption of their operation assumption e.g, dynamic/semi-static signaling. In our understanding, signaling detail could be different depending on actual deployment. Also, it is basically matter of country’s regulation in operation, so we consider both types of signalling could be specified for NCR, at least as a starting point of the discussion. The signaling may be narrowed down based on the complexity analysis and performance evaluation.

Proposal 2: As side control information, UL-DL TDD configuration should be specified in WI phase. Both dynamic and semi-static signaling can be assumed as a starting point.

Regarding ON-OFF information, RAN1 agreed that it is beneficial for interference management, although there are different views on the signaling types: explicit or implicit. Since behaviour of NCR-Fwd based on the received ON-OFF information is critical for interference mitigation, it is expected that detailed behaviour of NCR-Fwd is specified. 

Proposal 3: As side control information, ON-OFF information should be specified in WI phase. Detailed operation of NCR-Fwd based on the ON-OFF information should be specified.

Regarding power control information, gain control aspect is rather preferred to control the output power, but there are still different views on the actual necessity of the information. We are basically neutral about the necessity of this information. However, since it will consume much time to reach consensus about the necessity, we do not think the remaining TU for this WI is sufficient to include the information. 

Proposal 4 As side control information, power control information is not recommended for discussion in Rel-18 WI.

Management Solution
For the repeater management, there were 4 solutions captured in the TR 38.867 [1]. In WI phase, one or multiple management architectures should be specified, with consideration of the impact on network. 

Proposal 5: Repeater management solution(s) should be specified in WI phase.

Other perspective
For cost analysis, some contributions were given during SI phase. However, there were no explicit discussion about cost in SI phase. In our opinion, in WI phase, cost perspective can be considered from complexity of the NCR perspective. We consider that RAN WGs should strive for minimization of the NCR complexity in general, when choosing options to complete the WID scope.

Proposal 6: RAN WGs should strive for complexity minimization of NCR.


3. Conclusion
 In this contribution, we discussed the scope of the NCR WI. We proposed the following points for WI scope discussion.

Proposal 1: As side control information, beamforming information should be specified in WI phase, both for FR1 and FR2.
Proposal 2: As side control information, UL-DL TDD configuration should be specified in WI phase. Both dynamic and semi-static signaling can be assumed as a starting point.
Proposal 3: As side control information, ON-OFF information should be specified in WI phase. Detailed operation of NCR-Fwd based on the ON-OFF information should be specified.
Proposal 4 As side control information, power control information is not recommended for discussion in Rel-18 WI.
Proposal 5: Repeater management solution(s) should be specified in WI phase.
Proposal 6: RAN WGs should strive for complexity minimization of NCR.
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