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1. Background
 In RAN1 109-e meeting, RAN1 started discussion of network-controlled repeater with the following scope.[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.




2. Discussion on side control information for network-controlled repeaters
 In the previous RAN1 meeting, baseline for NCR framework and potential side control information were agreed as in Appendix. Since RAN1 has to conclude the study as soon as possible, RAN1 should focus on making a consensus on framework and essential elements of side control information in this meeting. Based on the discussion in the previous meeting, we discuss about the remaining points to be clarified, in the following.
 
TDD UL/DL configuration
 In the RAN1 109-e meeting, the following agreement was made for TDD configuration:

Agreement
For the TDD UL/DL configuration of network controller repeater:
· At least semi-static TDD UL/DL configuration is needed for network-controlled repeater for links including C-link, backhaul link and access link.
· FFS: handling of flexible symbols
· Note1: The same TDD UL/DL configuration is always assumed for backhaul link and access link
· Note2: The same TDD UL/DL configuration is assumed for C-link and backhaul link and access link if NCR-MT and NCR-Fwd are in the same frequency band.

For this agreement, one of the remaining discussion points is whether we also agree on dynamic TDD UL/DL configuration or not. In our opinion, considering the limited time for Rel-18 work, semi-static configuration should be a baseline for TDD UL/DL configuration, since major configuration of TDD UL/DL in 5G deployment is based on semi-static signaling. In addition, to maintain the cost effectiveness of the repeaters, we prefer to keep the processing complexity as simple as possible. Hence, we propose to deprioritize dynamic TDD configuration study in future discussion.
Regarding the handling of flexible symbols, as a baseline, to avoid additional interference, the flexible symbol configuration should be aligned with the cell-wise configuration at the donor gNB. As an optional functionality, there may be possibility to allow inconsistent configuration of flexible symbol for the purpose that NCR-MT sends essential feedback information, for example.

Proposal 1: For TDD UL/DL configuration, deprioritize dynamic TDD UL/DL configuration in Rel-18
Proposal 2: For flexible symbol handling, as a baseline, configuration should be aligned with the cell-wise flexible symbol configuration at gNB.

Beam indication
For beam indication, the following agreements were made in the previous meeting:

Agreement
At least for FR2, beam information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR at least for access link
· FFS: Detailed mechanism of indication.
· Note: There are no supporting evaluation results on FR1 at this point to reach similar conclusion

Agreement
Both fixed beam and adaptive beam can be considered at NCR for both C-link and backhaul-link.
· FFS: the mechanism for indication and determination of beam.
· Note: Fixed beam refers to the case that beam at NCR for both C-link and backhaul-link cannot be changed.
Agreement
Both the dynamic indication and semi-static indication can be considered for the beam of access link for NCR-Fwd.
· FFS: the details of each indication
· FFS: the maximum number of beams configured for NCR-Fwd access link
Agreement
As baseline, the same TCI states as C-link are assumed for beam at NCR-Fwd for backhaul link if the NCR-MT’s carrier(s) is within the set of carriers forwarded by the NCR-Fwd.
· FFS: additional indication from gNB to determine the beam at NCR-Fwd for backhaul link or implicit determination of the beam at NCR-Fwd for backhaul link 
Note: the same assumption of the beam correspondence is applied for DL/UL of the backhaul link at NCR-Fwd as the DL/UL of the C-link at NCR-MT.

Agreement
The beam correspondence is assumed for:
· the DL/UL of the access link at NCR-Fwd



Regarding the applicability of beam information for FR1, since the main target for the application of beam forming is in FR2, we understand that study for FR1 can be low priority. However, in our understanding, RAN1 specification is basically frequency agnostic, and the resulting specification should be applicable both FR1 and FR2. 
 As the other aspects to be discussed, in [2], there were discussion about initial beam selection via SS/PBCH blocks. Since the repeater is transparent to UE, legacy initial beam selection framework will not work properly. Therefore, we consider RAN1 or RAN2 should discuss how to resolve this point.

Proposal 3
For the work for FR2 beam indication, the resulting specification should be applicable to FR1 beam indication.
Proposal 4
Study initial beam selection scheme with NCR in RAN1 or RAN2


3. Conclusion
In this contribution, we gave our view on the remaining aspects of the side control information as follows:
Proposal 1: For TDD UL/DL configuration, deprioritize dynamic TDD UL/DL configuration in Rel-18
Proposal 2: For flexible symbol handling, as a baseline, configuration should be aligned with the cell-wise flexible symbol configuration at gNB.
Proposal 3
For the work for FR2 beam indication, the resulting specification should be applicable to FR1 beam indication.
Proposal 4
Study initial beam selection scheme with NCR in RAN1 or RAN2
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