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Introduction
Rel-18 study on network-controlled repeaters has the following objectives:
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.
[bookmark: _Hlk510705081]This contribution discusses considerations on control channel design for NCR operation. 
Signaling Considerations
Signaling for Beamforming
The following agreements were made in RAN1#109-e regarding indication of NCR beam state:
Agreement
In the access link beam indication, an access link beam can be indicated by:
· Option 1: A beam index
· FFS: How to indicate the corresponding time domain resource of the beam. 
· Option 2: An index of a source RS (e.g. a TCI-like indicator)
· FFS: The definition of the source RS. 
· FFS: How to indicate the corresponding time domain resource of the beam.
· FFS: The definition of the association between the source RS and the beam.
· Note: The above does not imply that the NCR can or cannot generate and transmit reference signals to a UE or receive and process reference signals from a UE.
RAN1 to select one of the two options, combine the two options, or select both options in RAN1#110
Agreement
The time at which the NCR applies an access link beam indication should be considered.
Agreement
As for the time-domain granularity of the access link beam indication, one or both of the following options can be considered:
· Option 1: slot-level
· Option 2: symbol-level
· FFS: The details of indication signaling

Association of beam state with a source RS, may be straightforward for cell-specific signals such as SSB, but becomes complicated when considering indexing for UE specific beams.  For proper configuration of an NCR beam with a UE-specific RS configuration, the NCR must be aware of which UEs are connecting to the parent gNB via the NCR and further aware of RS configurations for each connected UE.  Additionally, some effort must be made to avoid ambiguity from repeated RS IDs between different UEs.  For these reasons, it would be preferred to have NCR-specific identifiers for each access link beam.

Proposal 2.1:	NCR-specific beam identifiers are preferred for configuring access link beams. 
Signaling for Timing Synchronization
The following agreement was made in RAN1#109-e regarding timing alignment of NCR-Fwd:
Agreement
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be unnecessary.
· FFS: the impact of internal delay

Maintaining proper timing alignment of the NCR-Fwd link direction may require knowledge of both the UL and DL internal delay of the amplify-and-forward chain; however, this knowledge is not expected to change during normal operation and should therefore be possible to be provided as capability signaling.  Beyond timing synchronization it may be necessary for the gNB to provide guard intervals to allow the NCR to properly establish link direction before forwarding can proceed.  Proper configuration of this guard interval would require not just knowledge of NCR-Fwd internal delay, but also the propagation latency of the NCR backhaul link and the NCR access link.  This information may be available by observation of NCR-MT UL reference timing.
Proposal 2.2:	Consider if NCR-Fwd switching time should be under explicit control of the parent gNB to allow for appropriate configuration of guard intervals to limit CLI.
Signaling for On/Off Control
The following agreement was made in RAN1#109-e regarding signaling for NCR on/off control:
Agreement
For indication of NCR-Fwd ON-OFF for efficient interference management and improved energy efficiency, both dynamic and semi-static indication can be considered 
· FFS: RAN1 to consider whether/how to handle the forwarding of broadcast and cell-specific signals/channels.

Special handling for the forwarding of broadcast and cell-specific signals/channels may only be necessary if implicit indication of on/off control is provided.  In the case of explicit indication, proper configuration would ensure that the NCR-Fwd unit is always enabled to forward cell-specific channels.
Proposal 2.3:	Special handling for the forwarding of broadcast and cell-specific signals/channels is not needed and can be managed by proper implementation.


Conclusion
Observations and proposals for L1/L2 signaling design for NCR operation are:

Proposal 2.1:	NCR-specific beam identifiers are preferred for configuring access link beams.
Proposal 2.2:	Consider if NCR-Fwd switching time should be under explicit control of the parent gNB to allow for appropriate configuration of guard intervals to limit CLI.
Proposal 2.3:	Special handling for the forwarding of broadcast and cell-specific signals/channels is not needed and can be managed by proper implementation.
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